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i all whom it may concern: _

Be it known that I, JAMES GRESHAM, a
citizen of Great Britain, residing at Stretford,
near Manchester, in the county of Lancaster,
Lngland, have invented certain new and use-
ful Improvements in Injectors, (for which I
have made application for a vatent for Great
Britain, dated the 23d day of July, 1884, No.
10,475;) and I do hereby declare the following
to be a full, clear, and exact description of the
Invention, such as will enable others skilled in
the art to which it appertains to

| make and use
- the same, reference being had to the accom-

Panying drawings, and to letters or figures of
reference marked thereon, which form a part
of this specification. -
- My invention relates
what are termed ““restarting-injectors,’’ for
which purpose injectors have been proposed
In which the exterior of the discharging cone
or tube is made as a piston, or is made to slide
1n the casing or in a bush therein. Such in.
Jectors are liable to get out of order, so as not
to work, if the water used is -dirty or should
25 leave a deposit which would accumulate upon
the parts and prevent the free movement of
| the‘dischm*ging cone or tube or the piston up-
on Its exterior in the casing, and where SPrings
are used in this construction of injectors they
are objectionable. | |
JIn my improved restarting-injector the dis-
charging-cone is a fixture; no spring is re-
quired;the jet, when temporarily interrupted,
restarts almost instantly and with very little
waste of steam or liquid from the overtlow,
and 1t will operate effectively under great
- rangesin the pressure of the steam. |
Figure1is a longitudinal section, and Fig.
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proved injector.

@ 18 the casing, from which are junctions or
branches for pipes for steam, ¢, water, a* over-
fiow, ¢’, and discharge, a*. The steam-cone
18 formed in a hollow screw-plug, &', having
ports 0% to admit steam from the junction ¢’ to
the annular space ¢® round the screw-plug o'
The combining-cone ¢/, or the large end of it,
(sometimes called the ‘‘lifting-cone,’’) when

-arranged in two parts, is fitted into the casing
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¢, and secured by the point of a set-screw, af
On passing through the side of the casing.

5O

to improvements in

2 18 & cross-section at A B, Fig. 1, of my im-

I

The smaller part of the combining-cone ¢ is
made with exterior webs or ribs, ¢* ¢, (seen

best in Fig. 2,) which keep it central with the

discharging-cone d,the webs or ribs ¢ ¢* fitting 55
and sliding freely in a tubular extension, d’,
from the part in which the discharging-cone
d 1s formed, which part also forms a Screw-
plug, &* to screw into the end of the casing a,
as shown, in which serew-plug @ there is a 6o
chamber, @&, from which thereare passages d?,
connecting it with an annular space, a’, com-
municating with the discharge-branch ¢, The
webs or the ribs of the combining-cone are of
different diameter, as shown at ¢* ¢ in Fig. 1, 6 5

‘thus forming a shoulder, ¢!, on each rib, that

abuts against the front face of the tubular por-
tion ¢ of the discharging-cone d, to limit the
movement of the combining-cone toward the

axial passage of the said discharging-cone, for 7o

purposes hereinafter described. There is also

a screw-plug, ¢°, at the end of the hollow
serew-plug d% to give access for examination
or for removing obstructions.

At thelarger end of the movable part of the
combining-cone ¢ is a convex cone, and at the
smaller end of the combining-cone ¢ is a con-
cave cone; but these cones are not of the same
angle. The outer edges only come in contact
and close the escape-space when the cone ¢ 8o
moves toward the cone ¢/, when the jetis es-
tablished and the injector is working; butthe
area for escape at the outer edges between the
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concave and convex cones, when in the posi-

tion showninFig. 1, isasgreatas,if not greater
than, the area of the smallest part of the pas-
sage for fluid in the lifting-cone ¢ o

It will be seen that when the moving part e

of the combining-coneisinthe position shown

in Fig. 1 the ends of the wide part of the ribs
¢’ ¢ rest against the end of the tubular part
d" from the part in which the discharging-
cone ¢ 18 formed, so that there is a space, d,
left for the ordinary overflow below the small
end of the combining-cone ¢, and between it C5
and the receiving end of the discharging-cone
d, and the overflow ean thus pass on the ex-
terior of the combining-cone ¢, between the
ribs upon it, and along the space between the
exterior of the combining-cone ¢ and the inte-
rior of the tubular part d. Both overflows
pass into the annular space ', and then out
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‘at theoverflow-branch «®. If desired, a series
- of holes may be made round the tubular part
d through its sides and opposite the space &,

- between the combining-conecand dlschalgmg

5 coned. -
‘When the steam is turned on, it passes
through the cone &, draws the vaatel and can

1freely escape both at the space ¢* and the or- |

dinary overflow-space, d’, and the moment the
t0 jet 1s establlshed the eone ¢ moves toward the
fixed cone ¢ and closes the space c¢*.

- Having now described my invention, what

- Teclaim as new 18—
1. In an injector.for steam - enﬂ"mes the

15 combination, with asteam-cone, adlschargmg
cone, and 2 hftlng cone havmg a convex or

hollow conical seat formed at its discharge |

~end, of a combining-cone arranged to slide
between the discharging and lifting cones,and

20 having a concave or conical bearing formed at

its inlet end, Substantmlly as and for the pur-

. poseSpecmed |
2. In an injector for steam engmes the

combmatwn with asteam-cone, adischarging-
cone, and a lifting-cone, the latter having a
convex or hollow conical seat formed at 1ts
discharge end, of a combining-cone arranged
to slide between the sald cones and having a

23

concave or conical bearing formed at 1ts inlet
end, the angles of said seat and bearing of the
steam and combining cones differing from each

other, substantmlly as and for the purpose
specified.

3.. In an injector for steam - engmes the
combination, with a steam - cone, a lifting-
cone, and a d]bcha,rﬂ*lng cone, the latter hav-
ing a tubular extension, of a combining-cone
fitted in said extension to form an overtiow-
space between the two,and adapted to slide
40 toward and from thelifting-cone, and theinlet-

- orifice of the discharging-cone, and a stop to
- limit the movement of sald combining-cone
toward said inlet-orifice of the discharging-
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cone, substantlally as and for the purpose |
specified. 45

4. In an mJthOI.' for steam - engines, the
eombmatlon substantially as hereinbefore de-

1 scribed, with the steam-cone, the lifting-cone,
and the discharging-cone having a tubular

extension formed at one end, of a combining- s0
cone fitted and sliding in said extension,and

provided with ribs ¢’ ¢, of varying diameter,

to form abutments to limit the movements of
the lifting-cone in one direction within the
discharging-cone, for the purpose specified.
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5. In an injector, the combination, snbstan-

tially as herein described, with a steam-cone,

a lifting-cone, ¢, having a hollow convex or
conical seat, ¢*, and a discharging-cone, d,
provided Wlth a tubular extension, d’, of the 60
combining-cone ¢, fitted and S]Idl[lﬂ within
sald extension, and terminating in a concave
or conical head or bearmg, for the purpose
specified. |
6. The combination, Subst&utlal y as herein 65

described, with the casuw of an injector for

Steam.—engines, having brauches o o & at, of
the steam-cone 0, screwed in one end of said
casing, the discharging-cone d, closed at one
end and screwed in the opposite end of the 7o
casing, and having a tubular extension, ¢, a
lifting-cone, ¢, detachably connected with the
casing and having a concave or hollow conical

seat, and the combining-cone ¢, provided with

ribs ¢’ ¢’, and terminating in a convex or coni-
cal head or bearing, said cone ¢ being fitted
and arranged to slide in:the tubular extension
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~of the dISCh&FgIDD‘ cone, for the purpose Specl

fied.
In testimony whereof T affix my signature in 8o

presence of two w1tnesses |
) AMIES GRESHAM

Witnesses: |
ALF¥RED L. SACRE,
W. JAMES HIGGS.
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