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{(Modecl.)

To all whom it may concerm:

Be 1t known that we, ROBERT RUDDY, of
Mount Vernomn, Westchester cou nty, New
York, and LEOPOLD KACZANDER, of the city,

5 county, and State of New York, have invented
certain new and useful Improvements in In-
jectors, of which the following is a Spemﬁm
tiom.

These 1 improvements relate to that class of

[O mJectms in which the water receives succes-
sive impulses from two or more jets of steam
arranged 1n the same axial line, the velocity
of the water being continnally accelerated un-
t1l velocity requisite o enable the water to en-

15 ter the boiler has been acquired.

The 1improvements more particularly refer,
first, to the specific construction of the steam-
admission valves 1n that class of lifting-injeet-
ors in which are employed a central stecam-jet

20 which lifts or draws up the water and an an-

nular forcing-jet which, in conjunction with !

the central litting-jet, imparts to the water
the necessary velocity to enable 1t to enter the
boiler, the construction being such that the
25 valves areraised from thelr seats in suceession,
- first the valve governing the admission of
steam to the lifter, and then the valve admit-
ting steam to the fmcmn' nozzle, both valves,
after they have once been 0pened 1(311:1'11111110*
30 open during the operation of bhe lllJGCtOI
second, 1o tne construction of the support fcn
the fulcmm and guilde-bar of the operating-
lever; third, to the means for regulating the
water-supply.
35 ; . ) i
accompanying drawings, in which—
Figure 11is a longitudinal section of the in-
- jeetor. Fig. 2 is an elevation from the lever
end of the injector; Fig. 3, a cross-section on
40 line1 1, Ifig. 1; Ifig. 4, a cross-section on line
2 2, Fig. 1; Fig. b, a cross-section on line 3 3,
Flg 1.
The body of the mmctm 18, for convenience
sake, made in two parts bolted together by
45 means of the flanges A A and four bolts, B.
- It is provided mth the common inlet- p&ssaﬂ es
for steam and water and with a delivery-con-
nection, to which the pipe 1s attached that
leads the fluid to the boiler. It 1s, further-

5O Mmore, 1)101?1(1@(1 with the usnal overflow-pas-

These improvements are illustrated by the

sage and a check-valve, C, in the overflow-
chamber,which prevents the admission of air
after the injector has been started. This
check-valve can be pressed down on 1its seat
by means of the screw-spindle D when 1618 55
desired to use the injector as a feed-water
heater, as is frequently done in 01dumry loco-
motwe practlce

The casing I, which contains the usual

check-valve, I, for preventing the backflow 60

of the water from the boiler, is secured to
the delivery-nozzle ( by means of the swivel-

joint H. The condensing-nozzle I, which is

provided with one or more overflow-openings,

%, at a short distance from 1its mouth, 18 g5
screwed to the dehvery nozzle by means of
the arms K, ending 1n a screw-threaded ring,

L. The casing Ii screws into the body of the
injector at M, and by means of the described
construction the delivery and condensing noz- 7o
zles can be removed for inspection or cleans-
ing purposes by simply applylng a wrench to
the squared part N of casing Ii.

The steam-admission valves, which form the
first part of these improvements, are con- 73
structed in the following manner: Valve O,
which will be called the “main valve'’ aud
whichadmitsthesteamintotheannularspacea,
is formed in theshape ofahollow cylinder, pro-
vided with a circular perforated diaphragm-
plate, 5. This valve seats on the body of the
injector ab ¢, and to it 1s screwed the lifting
steam-nozzle P, this latter being centrally
guided in the foreing steam-nozzle Q,as clearly
shown in Ifig. 1 of the drawings.

Valve R,which will be called the ‘‘jet-valve’’
and which admits the steam into nozzle P, is
a eylindrical valve seated on main valve O,
and is provided with a stem or cylindrical pro-
longation, S, protruding through the dia-
phragn_l-phte and lnvmn nut Tserewed on its
end. The connection between the spindle U
and the jet-valve 1s established by means of
the collar V and lock-nut W.

It will be observed that neither of the valves gg
is firmly secured to the spindle, but each of
them can freely revolve around ifs horizontal
axle, and the connection by means of the lock-
nut W provides for the necessary allowance
for expansion and contraction on the spindle 1ot
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when the injector is charged with steam or | forcing steam-nozzle Q. The combined effect
cut off from it. DBoth valves are centrally | of both steam-jets will be to force the water
gulded by four wings, d, dropping from neck | through the condensing and delivery IIO'KZIG rls
@, formed in one with the body of the injector. | with sufficient velocity to enter the boiler.

5 Thespindle U issecured to thesliding sleeve | The quantity of water to be delivered 1n pro-
¥, and this Jatter is guided by the rod % and | portion to the steam-pressure in th e boiler ean
seccured to the U-shapedlever A’, and thislat- | be regulated by the water-valve G

ter to the fulerum-bar I3" by the usual me- The proportions of the different nozzlesand 75
chanical appliances—viz., bolt and nut e ¢, | their shape will be readily determined Dy
o pin f, and lock-nut g. those skilled in the art. o
The guide-rod 7 and fulerum-har I’ are sup- Injectors with a central lifting jet, annular

ported by a peculiarly-constructed friction- | forcing-jet, and suceessively-opened jet and
clamp. This consists of the ring shaped part | main valves have been made and used before o
Yy slipped over the neek 2 of the body and | this; but in all of them the lifting-nozzle has
15 provided with neck IY, in which rod Z is hield | cither been attached to the jet-valve and the
by the pin E. The lower part of ring ¢ | main valve has been made to slide on the lift-
ends in a slotted flange, F', which permitsthe | ing-nozzle, or, when the lifting-nozzle has been
ring €' to be drawn tightly around neck « of | attached to the main valve, as in these 1m- 85
the body by means of the bolt 2 and nut; but | provements, the jet-valve was formed 1 one
20 1n order to not interfere with the free oscilla- | with the spindle, no allowance being made
tion of the fulerum-bar the nut 7 and bolt-head | for the expansion and contraction of the Spin-
'ywhen tightened, press on flanges T through | dle. In the former ecase, as soon as the jet-
the intermediary of the bushings m, the ful- | valve opened an incvitable leak took place go
crum-bar thus oscillating around the bushing | through the annualar space between the lifting-
25 m Independently of the tightening-bolt 2. The | nozzle and sliding main valve, the effect of
ater - regulator consists of a common disk | which was to materially lessen and cventually
valve, (', made solid with thespindle H. The | to totally destroy {he proper lift of the in-
cnd of this spindle is conieal and receives a | jector. In the sceond ease the steam valves o3
star wheel orhandle, T, held by friction on the | could not be kept tight for any reasonable
30 conlical end of the spindle by means of the | length of time. These defects are successtally
screw-cap u.  Uhe star-wheel consists of four | overcome by theherein-described construction
knobs, I{, conneected by wings with each other | of the valves.
and with the hub of the wheel, and one of The clamp for the supportl of the guide-rod 1c0
them is formed with a hole, o. The propor- | and fulerum-bar asused and made before these
35 tion between the required lift of valve G and | improvements consisted of a plain ring slipped
the pitch of the serew-thread on spindle ' is | over neck 2 and held down to a shoulder by
50 chosen that just one tarn of the wheel I’ will | a lock-nut, or the ring itself was serew-
cntirely open or entirely close the water-pas- | threaded, serewing over a screw-threaded neck 105
sage. ‘The position of the perforated knob on | of tlie injector-hody. Both these constructions
40 the wheel therefore forms a most simple and | were defective in that it was impossible to
reliable indieator for the position of the water- | keep the clamp,and with it the lever, in the de-
valve. The knob being flattened, the reecess | sired position, the loek-nut or screw-threaded
-naturally formed by the hole can be easily felt | ring being loosened by the vibration of the t10
with the fingers, and by this means the posi- | pipings or of the locomotive. The herein-de-
45 tion of the water-valve is readily discernible | seribed friction-clamyp totally overcomes this
even at night, which is of great value in loco- | difliculty.
motive practice. | In view of the prior state of the art, what
The operation of the injector is as follows: | herein is considered new, and desired to be 115
The lever is moved a short distance in the di- | secured by Letters Patent, is—
5o rection of the arrow, which opens the jet- 1. Inan injector, the combination of a de-
valve, the main valve being kept closed by | livery-nozzle, perforated condensing-nozzle,
the steam-pressure. The steam thus admitted | and an annular forein gsteam-nozzle with a jet-
into the hollow main valve rushes through the | valve and a hollow cylindrical double-seated 120
perforations in the diaphragm-plate b into the | main valve provided with a perforated dia-
55 lifting-nozzle P.  This steam, finding a ready | phragm - plate through which a cylindrieal
outlet through the overflow-space between de- prolongation of the jet-valve protrudes, asand
livery and condensing nozzle and through per- | for the purpose set forth. |
forations ¢ in the condensing-nozzle into the 2. In an injector, the combination of a de- 125
atmosphere, ereates the necessary vacuum in | livery - nozzle, perforated condensing-nozzle,
6o the water-chamberand the water will be drawn | annular forcing steam-nozzle, and eentral 1ift-
Into the injector. As soon as water appears | ing steam-nozzle with a jet-valve and a hollow
at the overtlow, the lever is pulled out to its | eylindrical main valve provided with a perfo-
tull stroke, the nut T on the eylindrieal pro- | rated diaphragm-plate through which a eylin- 130
longation of the jet-valve will strike the dia- | drieal prolongation of the jet-valve protrudes,
65 phragm-plate in the main valve, and this lat- | as and for the purpose seb forth.
ter valve will be lifted fromn its seat, allowing 3, In an mjeetor, the combination of an an-
Lhe steam to enter the annular space ¢ in the | nular foreing  steam - nozzle, central lifting
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steam-nozzle, hollow cylindrical main valve, | 7. Inan injector, the combination of an an- 35

and diaphragm-plate withajet-valveprovided
with a eylindrical stem or prolongation pro-

trunding through the diaphragm-plate of the

main valve, and with nut T, determining the

stroke of the jet-valve, as and for the purpose
specified.

4. In an injector, the combination of an an-

nular forecing steam - nozzle, central lifting

steam-nozzle, hollow cylindrical main valve
and perforated diaphragm, jet-valve R, with
cylindrical prolongation protruding through
the diaphragm of the main valve,with spindle
U, and lock-nut W, the valves opening suc-
cessively and none of them having rigid con-
nection with the spindle, as and for the pur-
pose set forth. |

5. The friction-clamp consisting of ring C,
with neck D’ to reccive the guide-rod 7 and
the slotted flange I, pressed together by means
of bolt 7, bolt-head 4/, and nut [, bushings m,
interposed between flanges I and nut 7 and
bolt-head //, the two arms of the fulerum-bar
oscillating around the bushings m without in-
terfering with the tightening of the clamp, as
and for the purpose set forth. |
- 6. In an injector, the combination of an an-
nular foreing steam -nozzle, central lifting
steam-nozzle, hollow cylindrical main valve
and perforated diaphragm, jet-valve R, with
cylindrical prolongation protruding through
the diaphragm of the main valve, spindle U,
and lock-nut W, with the fulerum-bar and
friction-clamp, as specified.

nular forcing steam - nozzle, central lifting
steam-nozzle, hollow eylindrical main valve
and perforated diaphragm, jet-valve R, with
cylindrical prolongation protruding through
the diaphragm of the main valve, spindle U,
and loek-nut W, with fulerum-bar, ouide-rod,
and friction-clamp, as and for the purpose sct
forth. |

8. Inan injector, the combination of an an-
nular forcing steam - nozzle, central lifting
steam-nozzle, hollow cylindrical main valve
and perforated diaphragm, jet-valve R, with
cylindrieal prolongation protruding through
the diaphragm of the main valve, spindle U,
lock-nut W, fuleram-bar, guide-rod, and iric-
tion-clamp, with sliding sleeve Y and operat-
ing-lever A’, all constructed and operating as
and for the purpose specified.

9. The star-wheel 1/, consisting of four
knobs, hub, and connecting-wings, one ot the
knobs being perforated and serving as an indi-

cator for the position of the water-valve, asand.

for the purposes set forth. |
In testimony whereof we have hereunto seb
our hands this 8th day of June, 185s.

ROBERT RUDDY.
LEOPOLD KACZANDER.

Witnesses:
CHARLES JUDGE,
ADOLPH BARGEBUHR,
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