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Framy

e rfLZZ whom it may conceri.
‘Be it known that I, HORACE T. NICE, a citi-

- zen of the United States, residing at Wads-

1o

worth, county of Medina, and State of Ohio,
‘have invented certain new and useful Im-
~provements in Injectors, fully described and

represeuted in the following speecification and

the accompanying drawings, forming a part

of the same.

This invention relates to improvements in

~ Injectors, it being the object of the present

"
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- anirregular sectional elevation of an injector
of the double-jet type embodying the several

35
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- chamber, to which the water is lifted or de-

invention, generally stated, to provide an in- |

jector capable of handling extremely hot wa-
ter, such as required for locomotive use, and

which will operate and maintain the stream
or jet of steam-forced water under extreme
conditions of feed-water and steam, and, fur-

ther, to so simplify the construction of the
forcer-tube and its arrangement in the injec-
tor-casing as to greatly facilitate the assem-

blage of its parts and itsintroductioninto and

withdrawal from the casing. -
Theimprovements of the present invention

are applicable to injectors of both the single-

jet and double-jet type; but as they have

been designed with particular reference to |
Injectors of the double-jet type and as they
have peculiar advantages in such injectors

they will, for convenience, be hereinafter de-

seribed in detail in that connection, it be-
Ing understood, however, that the invention,

broadly considered, is not to be so limited.
In the accompanying drawings, Figure 1 is

features of the present invention in their pre-
ferred forms, certain partsof the casing be-
ing broken away, soasto include in this view

the overflow valve mechanism of the injector.
Fig. 2 is a cross-section taken on the irregular
line 2 2 of Fig. 1. Fig. 3 is a cross-section
taken on the irregular line 3 3 of the same

figure, and Fig. 4 is a detail illustrating a

e IIIOdiﬁG&LiOH -Of.F the V&l?e. mechanigm.

Referring tosaid drawings, 1 re presentsthe
steam-inlet, 2 the water-inlet, 3 the water-

~ livered from the water-inlet 2, and 4 an over-
- flow-chamber, with which the injector is pref-

50

erably provided and which, with other fea-
tares hereinafter referred to, forms part of
the present invention, all of these parts be-

r

in the injector-casing.

Jjector.

—

inglocated onﬁhat will hereinafter be termed

the “‘receiving ”side of theinjector. Located
on what will be hereinafter termed the ““de-

livery ” side of the injector are the delivery-
J J 3

{ chamber 5 and a removable boiler connec-
tion 6, containing the ordinary check-valve 7,
' shown by dotted lines in its ¢losed position

and in full lines in its open position or the
position to which it is forced by the jet of wa-
ter forced into the boiler. The overflow-
chamber 4 communicates with an overflow-
outlet 8, terminating in a waste-nozzle 8', lead-
ing to the atmosphere. The delivery-cham-
ber is separated from the overflow-chamber 4
by a vertical partition 9 and is, as will here-

inafter appear, substantially closed to the

overflow-outlet 8 and atmosphere, or, in other
words, is substantially without overflow, the
only overflow occurring in the apparatus
shown being from the overflow-chamber 4
which receives the overflow for establishing

i thelifter and forcer, or, in other words, estab-

lishing, respectively, the supply of water in
the water-chamber 3 and the jet of steam-
forced water through the foreer-tube, as will
more fully hereinafterappear. The water-in-
let 2and water-chamber 3 (the injectorshown
beingof thedouble-jet type) are connected by
a lifter-tube 10, secured in the vertical wall of
a partition 11, separating said chamber and

‘water-iniet, said tube 10 being provided with

asteam-nozzle 12,similarly secured in position
The water-chamber 3

7.

55

60

70

75

and delivery-chamber 5 are connected by a

forcer-tube provided with side openings pref-

erably by making the tube in sections 13 14

15, through which openings said tube com-
inunicates with the overflow-chamber 4 for
the escape from said tube of overflow and for

Q0

the withdrawal from said chamber 4 of the

overflow remaining therein when the forcer
1s established, and thereby creating a partial
vacuum in said chamber, which materially

assists in maintaining thesupply of waterand

otherwise in the proper operation of the in-
This forcer-tube and the means by
which it is introduced into and supported in

the injector-casing constitute a feature of the

95
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present invention and will be hereinafter

more fully described. The forcer-tube 13 14
15 is provided with a steam-nozzle 16, secured

| In & serew-threaded opening in the partition
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17, separetmﬂ" the water-chamber 3 from the

| steam inlet 1 and inclosed at its tabular re-

ceiving end, which opens into the steam-inlet

1 by vdlve-seet ring 18, an annular space
‘being provided between the two, forming a

~ continuation of the passage 19, thr cuﬂ"h which

‘the steam-inlet 1.

the lifter steam-nozzle 12 commumcates with
Communication between

~ thelifterand forcersteam-nozzles1216 and the

IO
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steam-inlet 1 is controlled by a spindle-valve
20, provided with a plug 21, adapted to enter
the tubular receiving end of the forcer steam-

nozzle 16, and with a béveled shoulder 22,
~adapted t0 engage a cctrespcndmfrly eha,ped
seat formed in the valve-seat ring 18, the

spindle of this valve projecting thrcuﬂ'h a
stuffing-box 23 and being connected ab its

outer end by a pin-and- Slcr connection, with

a hand-lever 24 fulerumed in a bracket 25 by
which hand-lever the valve 20 is opened and

‘closed. The plug 21 and shounlder 22 of the

-~ valve 20 and the forcer steam- nozzle 16 and

30

ment of the handle 24 the shoulder 22
withdrawn from its seat in the valve-seat ring

valve-seat ring 18 are so constructed and ar-
ranged Pelatwely to each other that during

the first part of the rearward or cpemng move-
will be

18, thereby opening communication between

| the lifter steam-nozzle 12 and the steam- inlet.

The plug 21 of the valve, however, still re-
mains in the tubular receiving end of the

 forcer steam-nozzle 16, and thm continues
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to shut off ccmmumcetlcn between thet
steam-nozzle and the steam- inlet 1, communi-

cation between nozzle 16 and the etea,m, -inlet
not being established until the handle 24 has

been moved to substantially its rearmost po-

sition and the handle not being so moved un-
“til after thelifter has been cembllshed or, 1n

other words; until the water-chamber hdb been

supplied by the operation of the lifter with

the required quantity of water for the oper-

ation of the forcer.
~ Theoverflow-chamber 4 communicates with
the overflow-outlet 8 through an opening in
the partition 26, separating smd chamberand
outlet, ccmmumcatlcn between said cham-
~ bers being controlled by an overflow-valve 27,

~which 1n 1ts closed position is seated dgamet

o

55

a valve-seat ring 28, threaded in said open-.
‘ing.
be cpened and held open until the fclcer has

This cverﬂcw velv'e 27 is designed to

been established by the primary over flow
from chamber 3 for establishing the lifter, and
also by thesecondary overflow from the fm cer-
tube 13 14 15 for establishing the forcer, and
is also designed to be closed and held clceed

~as the fclcer is established, by the pressure

I60

- of the steam-forced water in the delivery-
chamber 5 through ccnnectlcne which will

presently be descr 1bed Part of the overflow
from the chamber 3 may enter said overflow-

chamber 4 through the openings in the sec-

' tional forcer-tube 13 14 15; but the main por-

tion thereof will enter sczud overflow-chawmber
through an opening in the bottom of the par-

oravity.

662,459

| I]lCELthI] between said chembere th1 cuc‘h said

opening being controlled by piston- V.,.-tlve 30.
This valve 30 is opened and held open by
the cverfcw from the water-chamber 3 until
the forcer is established, and like the over-
fow- valve 27 is closed z—md held closed as the

forcer ‘is established by the pressure of the

steam-forced water in the delivery-chamber 5
through connections which will also presently
be descrlbed the connections preferebly be-
ing such that as the piston-valve 301s opened

1t will also open the overflow-valve 27, and as

the latter is closed it will in turn close and
hold closed the piston-valve 30. The valve
30, with its connections, forms pa,r-t of the
pleeent invention; butits presence 18 not es-
sential to other feaﬁrmes of theinvention. In
single-jet injectors it will be dispensed with,
as in such cases the opening between chd,m-
bers 3 4 and the valve 3,0 therein would be
unnecessary. '

The means for clcsmﬂ' the overflow- velve

27 consists of avalve- ccntlcller 81, located in

the delivery-chamber 5, and a lever 3Z of the

first class interposed between said valve-con-
troller and the overfiow-valve 27.
27 is preferably connected to one end of the

lever 32, the connection being such as to pro-

vide the requisite amount of lcoeeneee to in-
sure proper seating of the valve. The valve-
controller 31 1s plefembly disconnected from
the opposite end of the lever 32, but occupies
such a position in relation thereto that as said
valve-controller is actuated by the pressure
of steam-forced water in the delivery-cham-
ber 5 it will engage the end of the lever 32,
and thereby lcck the same and close the velve
27, and as the overflow-valve 27 is opened by
the overflow and the lever 32 rocked there-
by said lever will in turn engage the valve-
controller 31 and move it in ‘rhe opposite
direction or downwardly if it has not al-
ready assumed such pouttcn as it may by
When, as in the present case, the
valve-controller or piston 31 is not ccnnected
with the lever 32, it will be provided with
means, as a ccl]al 33, for limiting its down-
ward movement. By reason of these ¢onnec-

The valve
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tions the overflow-valve 27 is closed and held

closed positively by the pressare on the deliv-

ery side of the injector and is not affected by

variations which may oecur in the pressure

or tempemtu re of steam and water upon the

receiving side of the injector. Thisis of pe-
culiar @dvanteﬂ*e in doubie-jet, injectors, as

in such injectors the overflow-valve mechan-

ism when closed is constantly subjected to

the pressure of the lifter, which has a tend-
ency to unseat the over ﬂcw valve or valves.

120

125

The means whereby upon the opening of

the piston- -valve 30
chamber 3 the overflow-valve 27 isopened by
the valve 30 and by which also said valve 30

latter is closed by the pressurein the delivery-
chamber 5 consists, preferably, of a rod 34,

by the overflow from the

130

is closed by the overflow-valve 27 when the

| tltlon 29 separating said chembers, comrmu- | connected with the pletcn-velve and d1sccn— .
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‘hected from the overflow-vialve 27, its upper

end, however, projecting through a guide 35
1n the valve-seat ring 28 into position for en-

gagement with the under face of the valve 27.

From this it results that as the piston-valve
50 18 opened and held open by the overflow
from chamber 3 the valve 27 will be opened
and held open thereby and by the overflow

‘within the overflow-chamber 4, and as the

valve 27 is closed it will by engagement with

rod 54 in turn close the piston- valve 30, there-

I5

~closed against the pressure of the water in

20

25

30
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by shutting off communication ‘between the
water -cha_mber 3 and overflow - chamber 4.
By reason also of this connection between the

overflow-valve 27 and piston-valve 30 both of

said valves in their closing movement are

the water-chamber 3, which thus acts as a
cushion, preventing the jar and shock which
would result from a sudden closing of either
of these valves, and Dartlou]arly the overflow-
valve 27. .

For the purpose of limiting the upward
movement of the piston- va,lve 30, so that it
will be maintained in proper relation to its
seat, 1ts rod 34 1s provided with a collar 36,

adapted to engage with the guide 35.

Means are provided whereby the relative
positions of the valve 27, valve-controller 31,
and lever 32 may be a,dgubted to eompensate
for wear in any of these parts or for other pur-
poses, the means employed consisting, pref—
erably, of a set-screw 37, threaded in that end

of the lever 32 which engages and is engaged

by thevalve-controller 31 and which set-screw
may be adjusted to any desired position with

relation to said valve-controller and held in

such adjusted posltlou by means of a jam-
nut 93.

As the delivery- chamber 5 is demgned to be
substantially withoutoverflow, the valve-con-
troller 31 for this reason performs the single
function of controlling the overflow-valve and
is in substance Simply a piston; but it is to be
understood that it may, if desired, perform
other functions without departing from the

‘Invention so long as the functions performed

~1nclude thatof controlling the overflow-valve.

5O

To prevent leakage as far as possible and also

Interference with the movement of the piston
31 by the collection of gritor the like between

it and its seat, the piston has plane sides and

55

a conical top and its tubnlar seat 39 is corre-
spondingly shaped.

As the pressure on the receiving and de-
livery side at starting and restartmﬂ areequal

- and as the pressure on the delwery side upon

60

“the establishment of the forceris many times

in exee%s of that on the receiving side of the
injector, it is necessary that _the overflow-
valve 27 and valve-controller 31 should be

- so constructed or arranged relatively to each

other that the overflow- mlve may be opened
and be maintained open against the pres-
sure on the delivery side of t;he injector un-
til the forcer is established and be closed and

held closed by the valve-controller 31 when

ranging these parts—namely,

.....

the forcer is established against the pressure
existing on the receiving mde of the injector.
With the overflow confined to the receiving
side of the injector and the valve 27 closed
by the pressure on the delivery side, as in
the present case, but one thing need be taken

into (‘OHSldE’bI‘&tI()H 1n SO CDI]S'[I ucting Oor ar-

the lelatwe
pressures on opposite sides of the injector—
whereas 1n injectors having overflow-valves

75

on opposite sides of the injector there must

be taken into consideration in addition to
this the amount of overflow which must take
place on each side to establish the lifter and
forcer. In other words, the valves must be
of a certain size relatively to each other and
must also be each of a size to permit the re-
quired amount of overflow, The overflow-
valve 27 and valve-controller 51 of the pres-
ent case may be adapted for operation at the
proper time by the pressures on the receiv-
ing and delivery sides of the injector either
by varying the size of the overflow-valve and
controller relatively to each other, as illus-
trated in Figs. 1 to 8, or where the connec-
tions between the two include lever 32, asin
the present case, by locating the fulerum of
the lever at one side of the center thereof and

toward the controller 31, the overflow-valve

27 and piston 31 in the latter case exposing
to pressure substantially the same surface
area. Broadly considered, it is immaterial
to the present invention whether the fuleram
of the lever 32 be located centrally, as in
Figs. 1 to 3, or at one side, as illustrated in
Fl 4, or at any other desired point, the po-
siticm of the fulerum depending upon thesur-
face areas of the overflow-valve and valve-
controller exposed to pressure.

The operation of the apparatus is as fol-
lows: Normally the piston-valve 30 and over-
flow-valve 27 will be closed and the valve
controller or piston 31 in its lowermost posi-
tion, which it may assume by gravityif it be
disconnected from the lever 32, as in the
present case. Normally, also, the valve 20
will be enyaged with the forcer steam-nozzle
16 and the leve-ﬁeablmﬂ 18, thus shutting
off communication hetween
forcer steam-nozzles 12 16 and the steam-
inlet 1. To start the apparatus, the hand-

lever 24 is moved slightly to the left, Fig. 1,

to disengage the shoulder 22 of the Va,lve 20
from the Valve-seat ring 18, thus opening
communication between the ste&m-ininet and
the lifter steam-nozzle 12. Communication
still remains cut off, however, between the
steam-inlet and the forcer steam- nozzle 16 by
the plug 21.
lifter steam-nozzle and lifter-tube 10 mll en-
ter the water-chamber 3, and raising the pis-
ton-valve 30 and overflow-valve 27 will pass
into the overflow-chamber 4, and thence es-
cape to the overtlow-outlet 8 and to the at-

the lifter d;l]d -

I'he steam passing through the

30

Q0O

935

100

105

IIO

I15

L20

125

130 -

mosphere, part of the steam passing into the
forcer-tube 13 14 15 and escaping through the
| overflow-openings therein into the overﬂow—
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chamber 4. As soon as water appears at the
waste-nozzle 8', thusindicating that the lifter
is established, the attendant in charge will

move the hand-lever 24 farther rearward, thus

opening communication between the steam-

inlet and forcer steam-nozzle 16. Steam issu-
ing from steam-nozzle 16 and entering the
fowe:r-tube will at first overflow at the open-

ings between the sections 13 14 15 of the forcer-

tube and enter the overflow-chamber 4, pass-
ing thence into the overflow-outlet and nozzle
8', the overflow-valve 27 and piston-valve 30
belnﬁ' maintained in their raised positions by

the overflow and the water beneath the pis-

L5

20

45

30

40

45

50

which it 1s illustrated in K

ton-valve 30. This overflow from tube 13 14

15 willcontinue until the foreer is established,

such forecer by reason of the overflow-openings
in the forcer-tube being established in sec-

tions. When the forcer-is thus established,

the pressure of the steam-forced water in the
‘delivery or pressure chamber 5, exceeding

many times the pressure in the wafer and

overflow chambers 3 4, will raise the piston

or valve - controller 31 into the position in
# o, 1, and as the
latter is thus raised it will by engagement
with the lever 32 rock said lever so-as to close
the overflow-valve 27 and through it the pis-
ton-valve 30, thus shutting off communica-
tion between the water-chamber 3 and over-

flow -chamber 4 and between the overflow-

chamber 4 and overflow-outlet 3, the water

in the chamber 3, as before stated, serving:

as a water check or cushion for the valves 27
30 and piston 351 as they are thus moved. As
soon as the valve mechanism is moved tothis

position the injector will operate in the nsual
‘way to force the water from the delivery or

pressure chamber 5 into the boiler, the forcer
taking its water-supply from the chamber 3
and also by reason of the openings between
the sections of the forcer 13 1415 draining
off any water which may have remained in
the overflow-chamber 4 or may leak in under
valve 30. - As the water 1s thus withdrawn
from chamber 4 a partial vacuum is produced
therein, which materially aids the operation
of the injector. - During the subsequent op-
eration of the injector the overflow-valve 27
will be held positively in its closed position
by the pressure within the delivery or pres-
sure chamber 5, there being no liability of
the overfiow- Valve 27 becoming uunseated by

 reason of temporary changes in pressure with-

55
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in the water-chamber 3 or by reason of any

jars or shocks such as injectors in locomo-

tives, steamboats, &ec., are subjected fto.
Should the supply of water within the water-
chamber 3 or the supply of steam at any time
fall below the required quantity for proper
operation of the injector, so that the injector
will “break” or ““fly off, ” overflow will take

place at the openings in the forcer-tube 13

14 15 and will reopen the overflow-valve 27,
which will remain in this position until the

proper conditions have been reéstablished,
When the apparatus will automatically re- | forcer is established,:and a lever of the first

T

start. To stop the apparatus, all thatis neé-

essary to be done is to return the valve 20

into ‘engagement with the forcer steam-noz-

zle 16 and valve-seat ring 18.

The foregoing description of the operation
of the injectoris equally applicable to an in-
jector supplied with valve mechanism such
as illustrated in Fig. 4.

Thesectional forcer-tube heretofore briefly

described is of nmovel céonstruction and will
now be described in detail.
tions 13 14 15 of this tube are carried by a
skeleton frame consisting of longitudinal ribs
40, connected at opposite ends by rings 4142

and having formed integrally therewith the

central tube 14 of the forcer, the end sections
13 and 15 of said forcer being removably at-
tached thereto by screw-threaded connections
with the rings4142. ‘Cored openings are pro-
vided in the walls of the overflow-chamber 4
for the reception of :this forcer-tube frame,
which is secured in position in said openings
by exterior secrew-threads on the ring, 41 en-
gaging a corr espondingly - threaded cored
opening in the vertical partition or wall 9 of
the overflow-chamber, the outer surface of
the other ring 42 rbeing preferably plain, but
closely fitting the:cored opening in the oppo-
site wall of the:overflow-chamber 4 and pref-

“erably provided'with acircumferential groove
43, adapted to receive ring-packing for the

purpose of forming a tight joint. The boiler
connection 6 is removably connected with the
casing,-so that upon the removal of such con-
nection the forcer-tube frame, with the sev-
eral sections carried thereby, may bereadily
inserted or withdrawn from the delivery end
of the injector-casing. Atthe time of thein-
sertion or withdrawal of the frame it may

have connected therewith the tube 15, orsuch

tube may be secured in position after thein-

The several sec-

8o

Q0
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sertion.of the frame or be alseonnected there-

from before its withdrawal.

The injector will preferably be provided
with a spindle-valve 44 forregulating thesup-
ply of steam to the lifter steam-nozzle 12. 1t
may also and preferably will be provided with
a valve 45 for engaging and locking the over-
flow 27 in its closed position when it is desired

to use the injector as a heater, the steam en-

tering the injectorin such case passing down
through the water-inlet 2. '

What I claim is—

1. In an injector, the :combination of, an
overflow-valve adapted to-be opened by over-
flow on the receiving side of the injector, a
device adapted to be actuated by the pressare
of the delivery side to close said valve as the
forcer is established, and lever connections
between said device and valve, Substanmaﬂy
as described. |

2. In an injector, the combination of an
overflow-valve adapted to be opened by over-
flow on the receiving side of ‘the injector, a

deviceadapted to beactuated by the pressure

of .the delivery side to close said valve as the

110

115

I20

125

130
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tially as deseribed.

662,459 - - 5

clags between said deviee and valve, substan-

5. Inaninjector havingadeliveryside sub-
stantiaily without overflow, the combination
of an overflow-valve adapted to be opened by
overtiow on the receiving side of the injector,
a piston adapted to be actuated by the pres-
sure of the delivery side to close the valve as

‘the forcer is established, and lever connec-

tions between said piston and valve, substan-
tially as deseribed. I

4. Inaninjector having a deliveryside sub-

- stantially without overflow, the combination

s

20

20

40

T

of an overflow-valve adapted to be opened by
overflow on the receiving side of the injector,
a piston adapted to be actuated by the pres-
sure of the delivery side to close the valve as

‘the forcer is established, and a lever of the

first class between said
stantially as described. _
5. Inaninjectorhaving adelivery sidesub-

piston and valve, sub-

stantially without overflow, the combination

of an overflow-chamber on the receiving side
and an overflow-valve therefor, a forcer-tube
opening at its side into the overflow-chamber,
a piston adapted to be actuated by the pres-
sure of the delivery side to close the valve as

the forcer is established, and lever connec-

tions between said piston and valve, substan-
tially as deseribed. S -

6. Inaninjectorhaving adéliverysidesub-
stantially without overflow, the combination
of an overflow-chamber on the receiving side
and an overflow-valve therefor, a forcer-tube

opening at its side into the overflow-chamber,

a piston adapted to be actuated by the pres-
sure of the delivery side to close the valve as

the forcer is established, and a lever of the

first class between said piston and valve, sub-
stantially as described. | |
7. Inaninjector having a deliveryside sub-

stantially without overflow, the combination
of a lifter-chamber, an overflow-chamber and.

an overflow-valve therefor, a valve between
said chambers, a forcer-tube opening at its
side into the overflow - chamber, a piston
adapted to be actuated by the pressure of the

delivery side to close said valves as the forcer

1s established, and lever connections between
sald piston -and valves, substantially as de-

- 8cCribed.

55
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8. Inaninjector having Q delivery'side'sub-

stantially withoui overflow, the combination
of a lifter-chamber, an overflow-chamber and

an overflow-valve therefor, a valve between

. sald chambers, a forcer-tube opening at its

side into the overflow-chamber, a piston

adapted to be actuated by the pressure of the

delivery side to close said valves as the forcer
1s established, and connections between said

~ piston and valves including a lever of the
first class between the piston and overflow-
valve, substantially as described.

- 9. Inaninjectorhaving adeliveryside sub-
stantially without overflow, the combination

of alifter-chamber, an overflow-chamber and
an overflow-valve therefor, a valve hetween
sald chambers, a forcer-tube opening at its
side into the overflow - chamber, a piston
adapted to be actuated by the pressure of the
delivery side to close said valves as the forcer
1s established, lever connections between said

piston and overflow-valve, and means inter-

posed between said valves for operatively
connecting them, substantially as described.

75

10. In an injector having a delivery side -

substantially without overflow, the combina-
tion of a lifter-chamber, an overfiow-chamber

and an overflow-valve therefor, a valve be-

overflow-valve adapted to be opened by over-

i

tween said chambers, a forcer-tube opening

at 1ts side into the overflow-chamber, a pis-
ton adapted to be actuated by the pressure

of the delivery side to close said valves as
the forcer is established, a lever of the first

| classinterposed between said piston and over-

flow-valve, and means interposed between
sald valves for operatively connecting them,

1

substantially as deseribed.

11. In an injector, the combination of an

overflow-valve adapted to be opened by over-
flow on the receiving side of the injector, a
device adapted to be actuated by the pres-
sure of the delivery side to close said valve

as the forcer is established, and adjustable
| connections between said device and valve,

substantially as deseribed.

12. In an injector, the combination of an

overflow-valve adapted to be opened by over-
flow on the receiving side of the injector, a
device adapted to be actuated by the pres-
sure of the delivery side to close said valve
as the forcer is established, and adjustable

30
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lever connections between said device and

valve, substantially as described. |
13. In an injector, the combination of an

flow on the receiving side of the injector, a
device adapted to be actuated by the pres-
sure of the delivery side to close said valve
as the forceris established, alever of the first
class between said device and valve but dis-
connected from said device, and adjustable

105
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engaging means between said device and

lever, substantially as deseribed.
14. In-an injector, the combination of an
overflow-valve adapted to be opened by over-

device adapted to be actuated by the pres-

sure of the delivery side to close said valve

as the forcer is established, and a lever of
the first class between said deviee and valve
but disconnected from said device, and ad-
justable means borne by the lever for engag-

flow on the receiving side of the injector, a

115

ing said device, substantially as deseribed.

15. In an injector having a delivery side
substantially without overtiow, the combina-
tion of an overflow-valve adapted to be
opened by overflow on the receiving side of
the Injector, a piston adapted to be actuated
by the pressure of the delivery side to close
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the valve as the fOICGI is est&bhshed and

adjustable connections between said plston

~and valve, substantially as deseribed.

16. In an_mJeet_m having a delivery side

substantially without overflow,the combina-

~tion of an overflow-valve adapted to be

opened by overflow on the receiving side of
the injector, a piston adapted to be actuated

by the pressure of the delivery side to close

10

e

the valve asthe forceris established, and ad-

‘justable lever connections between said p1s-

ton and valve, substantially as described.
17. In an injector having a delivery side

- substantially without overflow, the combina-

tion of an overflow-valve adapted to be

- opened by overflow on the receiving side of

 the injector, a piston adapted to be actuated

20

by the pressure of the delivery side to close

‘the valve as the forceris established, a lever

of the first class between said plston and

“valve but disconnected from said piston, and

adjustable engaging means between said pis-

' ton and valve, substantially as described.

25

: opened by overflow on the receiving

18. In an injector having a delivery side

substantially without overflow, the combina-

tion of an overflow-valve ada,pted to be

the injector, a piston adapted to be .:wtuated

by the pressure of the delivery side to close

~the valve as the forceris established, a lever
of the first class between said piston and

valve but disconnected from said piston, and

adjustable means borne by the lever for en-

gagingsaid piston substantially as described.
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19. In an injector having a delivery side

substanmally without ovelﬂow the combina-

tion of anoverflow-valve a)dapted to beopened

by overflow on the receiving side of the injec-

tor and connected with the delivery side and
adapted to be closed by the pressure thereof

as the forcer is established, substan tially as
described.

20. In an injector having a delwery side .

| bubstaut.1ally without overﬂow the combina-

45
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tion of an overflow-valve adapbed to be opened
by overflow on the receiving side of- the in-
Jector a piston adapted to be actuated by the
pressure of the delivery side to close the valve

as the forecer is established, and connections

between said piston dlld va,lve substantially
as described.

21. In an injector hcwmﬂ* a delivery side

| substaufmlly without overﬂow the combina-

55

tion of an overflow-chamber on the receiving
side, a forcer-tube opening at its side into the
overflow-chamber, and an overflow-valve for
said chamber connected with the delivery side

. and adapted to be closed by the pressure

60

thereof as the forcer is esta,bhshed substan-
tially as described.
22. In an injector having a delivery side

- substantially without overﬂow the combina-

6

tion of an overﬂow ehambel on the receiving

‘side, a foreer-tube opening at its side into the
overflow-chamber, an overflow-valve for said |

side of

662,459

chdmbei a,'p'lstoln adapted to be actuated ‘m,

the presqu re of the delivery side as the forcer
is established, and connections between said

piston and Valve, substantially as deseribed.
23. In an injector having a delivery side
substantially without overflow, the combina-
tion of alifter-chamber, an overflow-chamber

and an overflow-valve therefor, a VEL]VB be- .

tween said chambers, and a foreel tube open-
ing atits side into the overflow-chamber, said
valves heing connected with the dehvery side

‘and &dapted to be closed by the pressure

thereof as the forcer is established, substan-

tially as described.

24. In an injector thll]ﬂ‘ a delivery side
substantially without over ﬂow the combina-
tion of a lifter-chamber, an ovelﬂow-chambel
and an overflow- Valve therefor, a valve be-
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tween said. chambels a forecer- tube opemno* o

at its side into the overﬂow chamber, a pis-

ton adapted to be actuated by the pressnre of
the delivery side as the forcer is established,

| and connections between said piston and

valves, substantially as described.

25. In an injector having a delivery side
substantially without over: iow the combina-
tion of alifter-chamber, an ovelﬂow chamber,

an overflow-valve 1_h_eref0_r' and a valve be-
tween said chambers, said valves being con-

nected with the delivery side and adapted to

e closed by the pressure thereof as the forcer

is established, substantially as described.
26. In an II]JGC'[OI' having a delivery side
substantially without OVG]_ﬂOW the combina-

tion of a lifter-chamber, an overflow-chamber

and an overflow-valve therefor, a valve be-
tween said chambers, a piston .:Ldftpted to be
actuated by the pressure of the delivery side

as the forcer is established, and connections

‘between said piston and V&IV{—Z‘S substantially

as described.

Go
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27. In an injector having a delivery side

substantially without overflow, the combina-
tion of a lifter-chamber,anover ﬂow chamber,

anoverflow-valve therefor connected with the
delivery side and adapted to be closed by the

pressure thereof as the forcer is established,

a valve between the lifter and forcer cham-
bers, and means for operatively connecting
sald Valves, sabstantially as described.

28. In an injector having a delivery side

Substantmlly without overﬂow the combina-

tion of a lifter-chamber, an ovetﬂow cham-
ber,an overflow-valve therefor,a piston adapt-
ed to be actuated by the pressure of the de-

110
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livery side to close said valve as the forceris -

established, connections between said piston
and valve, a valve between the lifter and

forcer chambers, and means for operatively

connecting said valves Substantmlly as de—
scribed.
29. In an injector having a delivery suile

125.'

substantially without overﬂow the combina-

tion of a lifter-chamber, an overﬂow-cha,m-
ber, a valve controlling commumcatwn be-
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tween said chambers and connected with the

~delivery side of the injector and adapted to

IO

be closed by the pressure thereof as the forcer
18 established, substantially as described.
3(). The combination in an injector-casing,

~of an overflow-chamber and a skeleton forcer-

tube frame bearing a sectional forcer a por-
tion whereof is detachably secured in the

frame, sald casing, overflow-chamber and
tube-frame being so.constructed as to permit

the introduction and removal of said frame

~at the delivery end of the injector, substan-

20

tially as described. |

- 81. The combination, in an injector-casing,
of an overflow-chamber and a skeleton forcer-
tube frame bearing a sectional forcer having
end sections detachably secured in the frame,
sald casing, overflow-chamber and frame be-
Ing so constructed as to permit the introduc-

‘tion and removal of said frame at the deliv-
~ery end of the injector-casing, substantially

as described, |

52. The combination of an overflow-valve
on.the receiving side of an injector, a closing
device for the valve adapted to be actuated

by the pressure of the delivery side as the

- forcer is established, and a lever of the first

30
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- ber4 and delivery-chamber 5, of valve 27, pis-
- ton 31, lever 82, valve 30, rod 34 interposed

60

class interposed between said closing device

and the valve, the fulerum thereof being lo-

cated atone side of its center and toward said

closing device, substantially as deseribed.
33. The combination of an overflow-valve
on the receiving side of an injector, a piston
adapted to be actuated by the pressure of the
delivery side to close the valve as the forcer

18 established, and a lever of the first class

connecting said piston and valve, the fulerum

thereof being located at one side of its cen-

ter and toward the piston, substantially as
deseribed. | | | |
o4, The combination of overflow-valve 27,
delivery-chamber 5, piston 31, and lever 32,
substantially as described. o |
- 85. The combination of overflow-valve 27,
delivery-chamber 5, piston 31, and lever 32
provided with set-screw 37, substantially as
deseribed. o ' .

26. T'he combination with overflow-cham-
ber 4 and delivery-chamber 5, of valve 27, pis-
ton 51, lever 32, and sectional forcer-tube 13,

14, 15, substantially as described.

57. I'he combination with lifter-chamber 3,
overflow-chamber 4 and delivery-chamber 5,
of valve 27, piston 31, lever 32, valve 27, and
rod 84 interposed between said valves, sub-
stantially as described. |

33. The combination with overflow-cham-

between said valves, and sectional forcer 13,

14, 15, substantially as deseribed.

39, The combination with overflow-cham-

‘ber 4, of sectional foreer-tube 13,14, 15 borne

by skeleton frame 40 provided with screw-
threaded ring 41 for securing it in position,

-_---s_ubsta,ntiall-y as described.

|

40, The combination with overflow-cham -

ber 4, of sectional foreer-tube 13, 14, 15 borne:

by skeleton frame 40 provided with serew-
threaded ring 41 for securing it in an open-
ing in one wall of the overflow-chamber and
with ring 42 tor engaging an openiug in the
opposite wall of said chamber, substantially

- as described. |

41. In an injector of the double-jet type,
the combination of a forcer-tube opening at
its side into the receiving side of the injector,
an overflow-valve adapted to be opened by

70
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the overflow on the receiving side of the in-

jector, and a device adapted to be actnated
by the pressure of the delivery side to close
said valve as the forcer is established, sub-
stantially as described. |

42. In an injector of the double-jet type,

the combination of a forecer-tube opening at
1ts side inlo the receiving side of the injector,
an overtflow-valve adapted to be opened by
the overflow on the receiving side of the in-
jector, and a device adapted to be actuated
by the pressure of the delivery side. to close
sald valve as the forcer is established and to
be in turn actuated in the opposite direction

30

go

by said valve as the latter is opened by the |

overflow, substantially as described. |
43. In an injector of the double-jet type,

95

the combination of a forcer-tube opening at

1ts side into the receiving side of the injector,

an overflow-valve adapted to be opened by
the overflow on the receiving side of the in-
Jector, and a deviece disconnected from the
valve and adapted to be actuated by the pres-
sure of the delivery side to close said valve
as the forcer is established, substantially as
described. -

44. In an injector of the double-jet type,

the combination of a forcer-tube opening at
its side into thereceiving side of theinjector,
an overflow-valve adapted to be opened by

100
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the overflow on the receiving side of the in-

jector, and a device disconnected from the
valve and adapted to be actuated by the pres-
sure of the delivery side to close said valve
as the forcer is established, and to be in turn
actuated in the opposite direction by said
valve as the latter is opened by the overflow,
substantially as described. |

45. In an injector of the double-jet type,
the combination of a forcer-tube opening at
its side into the receiving side of the injector,
an overflow-valve adapted o be opened by
the overflow on the receiving side of .the in-
Jector, a device adapted to be actuated by the

110
115
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pressure of the delivery side, and means in-

terposed between said device and valve where-

by when the former is thus actuated it will

close the latter, substantially as described.

123

46. In an injector of the double-jet type, .

the combination of a forcer-tube opening at
its side into the receiving side of the injector,
an overflow-valve adapted to be opened by
the overfiow on the receiving side of the in-

| jector, a device adapted to be actuated by the
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press are of the delwery side, and means in-
~ terposed between said device and valve where-

by when the former is thus actuated it will

~close the latter and when said valveis opened
| -by the overflow it in turn actuates said de-

~ vice in the opposite direction, subsmntlally
- as described.

!

In testlmony whereof I have hereunto set |
my hand in the presence of two sub%crlbmﬂ'
w1tnesses

HORAGE T. NICE. .
Witnesses: o
CHAS. AMMERMAN,

W. H. NICE.
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