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UNITED STATES PATENT (OFFICE.

JOHN NORMAN DERBY, OF BROOKLYN, ASSIGNOR TO THE HAYDEN &
DERBY MANUFACTURING COMPANY, OF NEW YORK, N. Y.

STEAM-INJECTOR.

SPECIFICATION forming part of Letters Patent No. 484,302, dated October 11, 1892,
Application filed March 12, 1892, Serial No. 424,601, (Model,)

Lo all whom it may concern.:

Be it known that I, JOON NORMAN DERBY
of Brooklyn, in the coun‘rv of Kings and State
of New York, have invented certain new and
useful Immovements in Steam-Injectors; and
I do hereby declare the following to be a full,
clear, and exact description of the mventmn

- such as wiil enable others skilled in the art
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~and overflow-valves will be under the control
of a single operating-lever.
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to which it appertains to make and use the
same. = -

This invention relates to certain new and
useful improvements in steam-injectors, hav-
ing reference to that class of injectors known
as the “double jet,” in which the wateris first
lifted into the ejector byone set of tubes and
forced to the boﬂer by a second set of such
tubes.

The object of the Invention is to provide
an injector of this class in which the relative
formation of the parts shall be such that the
steam-pressure on the steam-inlet valve or

~valves, when open, shall exert a correspond-

ing pressure on the primary outlet or over-
ﬂow valve and hold the same to its seat.

A further object is to provide an injector

of this class with improved simple highly-
efficient means by which the steam-inlet valves

The mventlon consists in a llftlnﬂ‘ or forc-

ing injector having its steam- inlet valve or |

valves directly under the control of an oper-

ating-lever and its discharge-valves connect-

ed ‘mth said lever, whereby said latter valves
and one or both of sald steam-inlet valves can
be operated simultaneously and the steam-
pressure on said inlet valve or valves will
hold one of said overflow-valves to its seat,
the pressure on said overflow-valve bemfr
equal to the steam-pressure on the area of
the cross-section of the stem of the steam-in-
let valve.

The invention further consists in a lift-
ing and foreing injector provided with two
steam-inlet Valves, one acting on the other,
so that steam can be successively admitted to
the lifting and then fo the forcing apparatus
by means of a single Opemtmw-level.

The invention turther consists in a lifting
and forcing injector having the overflow-

L]

ratus directly under the control of a single
rod or valve-stem connected to the main op-
erating-lever.

The invention further consists in a lifting
and forcing injector having the ovelﬂow-
valves of both the lifting and forcing appa-
ratuses connected to or unde1 the eontrol of
a single rod or valve-stem, which is in turn
under the direct control of the operating-le-
ver, to which is also connected the stem of
the steam-inlet valve or valves.

The 1nvention also comprises the detail
construction, combination, and arrangement

of parts, Sub%t&ntlally as herema,fter fully set

forth, and particularly pomted out in the
claims.

In the aceompanymn drawings, Figure 1 is
a vertical longitudinal E:se(‘UOIldl view of my
1improved steam-injector, showing the posi-

tion of the parts when outof operation. Fig.

2 18 a similar view showing in full lines the

position of the parts in starting the injector

or when the lifting apparatus alone is to be
used and in dotted lines the position of such
parts when Dboth the lifting and forecing ap-

paratuses are 1 operation.

Referring o the drawings, A designates the
casting or casing, provided with the steam-

inlet arm or branch «, the water-inletarma’,
the delivery-arm a*, and the overflow-arm a?.
‘Within this casing is the steam-inlet cham-

ber b, adjacent to which is a secondary cham-
ber 0’, which communicates through a cored
passage 0° with a lower steam-chamber b° of

the lifting apparatus, said cored passage be-

ing on both sides of a circular wall b4, form-
ing a cylindrical chamber 0°.

J:) 18 the steam-inlet tube of the forcing ap-
paratus, which {its snugly in a wall or dla-
phragm d, separating the secondary steams-
inlet chamber 0" from the water-chamber C,
sald steam-inlet tube being held to its place
by an outer threaded extension d’, screwed
into a circular flange or wall ¢?, dividing the
steam-inlet chamber O from the secondary
chamber 0’. The eylindrical portion ® of

‘this steam-inlet tube B is provided with a se-

ries of holes or ports d*, which open into the
secondary steam-chamber 0. An inner pe-
ripheral flange d° of the threaded extension

valves of both the lifting and forcing appa- | d’ is beveled to form a valve-seat.
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D is the combining-tube, and' e the deliv-
“ery-tube secured thereto, the wlicle being se--
~cured in a wall or diaphragm ¢’, dividing the

- aln water-chamber C {from the overﬂ@w*.~

- Of the 11ftlﬁ .

An OIdm&ry%

iﬁ;cha.mb:er E, into which the deliv ery- -tube pro- |
Jjeets.

1 echamber E)

. valve 3 controls the admission of steam into -

RN o %

REET-14

~ be normally seated: agamsb the: valve-seat

. formed by flange d® of extension d’ of the |

o “The inner portion ¢” of this }
. valve 18 eylindrieal and provided with diag-
onal holes.or poris ig;-i"ﬁ,,3&'l‘]':id- from:the inrerend:

o steam-tube b.

| 30

the steam-inlet tube I of the lifting appara-
~ - tus, which valve is generally left open.
.. handled stem f* is pm]ected thmugh a nut-
SRR :md housing screwed into the casing.
.o 4z is the main steam-inlet valve,: whmh is |
pmwded with a beveled flange g, desighed to:

I8 |

. of this ¢ylindrical portion projécts a piston-

< like flange ¢° having wings g% designedto fit.
e o snuglywithin steam-inlet tube B. Withinthis:

s steam-inlet valve G isiasecond pritmary itilet-
valve H, which is designed to be seated, when

:=-.:j'-f.:j.:_i:j';.:;_:;::3.5:;'
. oo closed,y arainst a beveled geat i, formed on

the outer end of the cvlindrical portion g* of

40

- valve G, and, when opened, against a nut 7/,

screwed into an outer ) l_mdrlca,l portionh /?
of valve G. In this eylindrical portion /i*are
steam-inlet holes or ports 2°.  The stem A'of

the primary valve H is extended through a
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central opening in nut 4" and also through a
plug or housing /% screwed into the casing,
the extreme outer end of sald stem being rig-
idly secured to a voke hif,

I is a duet or channel leading from w:thm
the casing A tothe overflow arm or branch a®.
In one side wall of this duet or channel is8 an
opening 72 into the main overfiow-chamber E,
and in a diametrically-opposite eylindrical
extension 7" is an opening #*into the primary
discharge-chamber % 'The discharge open-
ings 17 and 4* are designed to be closed by
valves J J, respectwely secured to or coti-

‘trolled by a rod or stem 7, passed through the

cylindrical chamber 0° and out through an
opening and plug or housing 7" in the end of
the casing, the outer end of said stem being
connected direct to the lower end of yoke /if.
The valve J’ is preferably formed integral
with stem 7,and from it and said stem extend

lateral wings 7% which fit snugly within dis-
- charge-opening 7~

The valve J 18 provided

with a sleeve j°, ﬁtted on stem j and lield by .

a transverse pin 7%, passed through a loosely-

ﬁttmg slot 45 in said stem,so as to permit said |

valves.
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‘valve to have: hmlted play to allow of both -
valves being always twhtly seated, even:if. - .. .
there shmlld bea: vaxymtr expansion of the
; VﬂlVG"Stem o ' S T
- The opemtmgﬁlever I& 18 pwatallyeonnected_; iiiiiiil
| At the outer end of this overflow-: f:z-hy a bolt % to yoke NS and at its lowerend i1s - -
. ¢hamber is a sliding check-valve e* to pre-
o ivent backﬁew from the bmler entennw the-i
””J"IHJBGtOI o _ S
RN €< I

valves to move simultaneously.

The operation of my. 1mpr0ved 1ngeetnr ls_;_- SENERUR
as - follows: Steam ‘is admitted-through the . - -~
| steam-inlet arm and passes into the bteam-e 8o
‘The operator, pulling apon the - . =
lever K just as steam is first admitted, will
‘unseat the primary steam-mlet valve, bnt not -
sufficient to -cause the latter to engage the . - .
rear end of the main valve G. SRR
will pass into the eylindrical pm*tlon of gsaid - -
I Intter valve and out through the holesorports .-+
therein into the secondary steam-chamberd”
~and from the latter through cored passage (/LR
| into the lower steam-chamber 0% and (valve S
f3 of the lifting apparatus being @pen) itwill
| thencepass: tlnongh steam- tube]i‘and; combin-.
ing-tube F*? into primary chamber f? -and - -
:thmuﬂ*h opening t*intotheoverflow-armtothe - .- =
_atmmphere creatingavacuum in wateror suc-
tion chamber B/ and effecting the raisingof .
Inthisinitial operationthe ...~ =«
‘movement of the lever also effected a slight =
movement of the stem of the overflow-valves, -~
S § o 1o SRS
‘Hence most of the steam and water
r.:"pa:‘?SlI]g ﬂll’{)ﬁgh the tubes of the llftlﬁg a]_)*?:éﬁ::ﬂE:"::-;::fﬁi:’:':';
paratus will pass through the primary over- = = =
flow-opening 7% and as soon as the waterap-. - -
pears at the werﬁammm a®the {Jpemtmmle--

water thereinto.

bat not sufficient to close -either of: _&31(1_

ver is pulled back still farther, causing the pri-
mary inlet-valve H to partially unseat valve
G and itg piston,but not to its full extent, per-
mittingsomesteam to passthrough the steam-—
inlet tube of the forcing appamtus. At the
same time the movement of the lever caused

the overflow-valve J’ to enter the ¢ylindrical

extension ¢/, thus forecing the water into the
main water-chamber C and through the com-
bining and delivery tubes of the foreing ap-
paratus into the main overflow- chamber and
out through the discharge-opening 7. Then
by pnllmrr the lever out to its full extent the
piston of the main steam-inlet valve is en-
tirely withdrawn from the. steam-inlet tube,
admitting a full supply of steam to the tubes
of the forcing apparatus, and by this final
movement both valves J and J’ are brought
firmly to their seats and the water is caused
to pass to the boiler. 1t is this arrangement
of the overflow-valves that constitutes one of
the important advantages of my invention.
The pressure of the water in the main over-

flow-chamber constantly tends to hold the

overflow-valve J tight against its seat, while
the valve J’ is held securely to its seat by the
steam-pressure acting on the inner vertical

T'he 5team; :

7@ .

fulecrumed on an armk/,secured to theendof -
‘thecasing. Hencethis lever causesthe steam- .
- | inlet-valve stem and the stem of the overﬂow -
a,pmwa,tus, F is the steam-m- ST

et tube, Sc,rewed into a wall or diaphragm 7, |
-'-Separatmﬂ' steam-inlet chamber b® fmm theii
-é:water or suction chamber T/, IR
“F? is the combining and dellvmy tube,-”
serewed into a wall ordlaphmﬂm ' between |
- the chamber I/ and the primary discharge--
~ chamber f? which opensinto the waterﬂ-ehamu-s'é
 ber C of the foreing apparatus.
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the steam-pressure on an area equal to the
cross-section of the primary valve-stem. This
and other advantages of my invention are
apparent to those skilled in the art to which
1t appertains. It will be specially observed
that the injector is free of all complication
and that the steam-inlet and overflow valves
are under the operation or control of but two
rods or stems, connected to a single yoke,
causing them to act in unison. |

I elaim as my invention—

1. In a lifting and forcing injector having
the upper and lower series of jets or tubes
and double overflows, the primary steam-in-
let valve and primary overflow-valve for said

lower series of jets or tubes, said valves being

secured with relation to each other, whereby
thelr operation will be simultaneous and said
primary overflow-valve will be held fo its seat
by the steam-pressure exerted on the face of
sald primary steam-inlet valve, as set forth.

2. In a lifting and forcing injector having
the upper and lower series of jets or tubes
and double overflows, the primary steam-in-
let valve provided with a projecting stem,
and a primary overflow-valve for said lower
series of jets or tubes and also having a stem
which is connected with that of said steam-
Inlet valve, whereby the operation of said
valvesis simultaneous and said primary over-
flow-valve will be held to its seat by the
steam-pressure exerted on the face of said
primary steam-inlet valve, as set forth.

3. In alifting and forcing injector having
the upper and lower series of jets or tubes
and double overflows, the primary and main
steam-inlet valves for said upper and lower
series of jets or tubes and primary and main
overflow-valves for said double overflows se-
cured with relation to each other, whereby
the operation of said primary steam and
overfiow valves will besimultaneous and said

‘primary overflow-valve will be held to its

seat by the steam-pressure exerted on the
face of said primary steam-inlet valve, sub-
stantially as set forth. '

4, The herein-described improved 'lifting
and forcing injector, comprising the primary

and main steam-inlet valves, said primary

valve having a stem projecting therefrom
and designed to unseat said main steam-in-
let valve, the primary and main overflow-
valves secured to a common stem, the yoke
connecting both of said stems, and the oper-
ating-lever secured to said yoke, as set forth.

5. The herein - described improved lifting
and forcing injector, comprising the casing
having the lifting and forcing tubes, two

steam-supply chambers, a secondary steam-

chamber communicating with the steam-
chamber of said lifting apparatus, the main
steam-supply valve having holes or ports
therein, and the primary steam-inlet valve
normally seated in said main steam -inlet
valve, whereby steam will be successively ad-

said latter overflow-valve coiresponding to | into said tubes of the lifting and forcing ap-

paratus, as set forth. |

6. The herein-described improved lifting
and forcing injector, comprising the casing
having the lifting and forcing tubes, two
steam-supply chambers, a secondary steam-
chamber communicating with the steam-
chamber of said lifting apparatus, the main
steam-inlet valve of said forcing apparatus
for controlling the admission of steam to said
forcing apparatus and having communication
with said secondary steam-chamber, and the
primary steam-inlet valve for controlling the
admission of steam to said main valve, sub-
stantially as set forth.

7. The herein - deseribed improved lifting

and forcing injector, comprising the casing
having two steam -supply chambers, a sec-
ondary steam-chamber adjacent tothesteam-
chamber of the forcing apparatus and com-

municating through a cored passage with-the
steam-chamber of the lifting apparatus, the

steam-inlet tube of said forcing apparatus
having holes or ports opening into sald sec-
ondary steam-chamber, the main steam-inlet
valve located in said steam-inlet tube and
also having holes or ports opening thereinto,
and the primary steam-inlet valve for con-
trolling the admission of steam into said main

<o
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steam-inlet valve, substantially as set forth.

8. The herein-described improved lifting
and forcing injector, comprising the casing
having thelifting and forcing tubes, the main
steam-inlet valve having a eylindrical portion
provided with holes or ports, and a piston fit-
ting in the steam-tube of said forcing appa-
ratus, and the primary steam-inlet valve hav-
ing a forward seat against the outer end of
the cvlindrical portion of sald main steam-
inlet valve and designed to engage the rear

end of said latter valve when withdrawn, and

thereby effect the withdrawal of said piston
from said steam-tube, as set forth. |

9. The herein-described improved lifting
and forcing injector, comprising the casing
having the overil
leading thereto, provided with opposite dis-
charge-openings, and the primary and main
overflow-valves designed to be seated against
said openings and under the control of a com-
mon stem, said main overflow-valve having a,
limited independent movement and held to
its seat by the pressure in the main overflow-
chamber, as set forth. -

10. The herein-described improved lifting
and forecing injector, comprising the casing
having the overflow-arm, a duct or channel

leading thereto, provided with opposite dis-

charge-openings, the valve-stem extended
through a ceylindrical chamber of said casing
to the outside thereof and having a primary

overflow-valve rigidly secured thereto de-

signed to be seated against the primary dis-
charge-opening, and a second valve loosely
secured on said stem designed to be seated
against the main discharge-opening, substan-

mitted through said main steam-inlet valve | tially as set forth.

ow-arm, & duct or channel
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11. The herein-deseribed improved lifting
and foreing injeector, comprising the casing
having a cylindrical chamber therein and a

duct or channel leading to the overﬂo'11:'V-a,1'1:|r15;_--l

provided with primary and main discharge-
openings, theseries of tubes of the foreing ap-
paratus, the steam-tube of which is provided
with a ecylindrical portion having holes or
ports and 1s rigidly held in a wall or dia-
phragm forming a secondary steam-chamber,

the main steam-inlet valve having holes or | ing witnesses.
ports opening into said cylindrical portion of |

sald steam-tube and also provided with a
piston at its forward end in said steamn-tube
and a nut in its rear end, the primary steam-
inlet valve designed to be seated against the

| outer central portion of said main steam-in-

| letvalveand havingits stem projected through

saidnutandtheendofsaid casing;theoverfiow-

valves, the stem therefor projected through

said eylindrical chamber, the yoke connected
to said stems, the operating-lever fulerumed to
said yoke, and the series of tubes forming the
lifting apparatus, substantially as set forth.

In testimony whereof I have signed this

specification in the presence of two subsecrib-

JOHN NORMAN DERBY.

Witnesses:
CHAS. EDGAR MILLS,
ALFRED BROTHERHOOD.
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