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LOUIS B. FULTON, OF PITTSBURG, PENNSYLVANIA.

IMPROVEMENT IN COMBINED INJECTOR AND EJECTOR.

Specification forming part of Letters Patent No. 220,471, dated October 14, 1879; application filed
March 31, 1879,

To all whom it may concern :

Be it known that I, Louls B. FULTON, of
Pittsburg, county of Allegheny, State of Penn-
sylvania, have invented or discovered a new
and usetul Improvementin Combined Injector
and Hjector; and I do hereby declare the fol-
lowing to be a full, clear, eoncise, and exact
description thereof, reference being had to the

accompanying drawings, making a part-of this

specification, in which—like letters indicating
like parts— S |

Figure 1 is a longitudinal vertical sectional
view of mmy combined injector and ejector, the
several parts being arranged for use as an in-
Jector. Ifig. 2 is a similar view, except that
the interiordevices are shown in elevation and
adjusted for use.as an ejector or siphon-pump.

Iig. 3 is a transverse sectional view through
the overflow-chamber and.overflow-port, look-

ing toward the inflow-end'; and Fig. 4is a ver-
tical sectional view through the overflow port
and valve, illustrative of a modified form of
construction. |

- My invention relates to a combined injector
and ejector or pump, and consists in such an

arrangement ot the several parts that by the

adjustment of the same at the pleasure of the
operator the device may be adapted for;use as
an injector for feeding water to a steam-boiler,
or as an ejector -or siphon-pump for raising
and discharging larger bodies or columns of
water. | |

In the drawings, A Al represents the main
outer casing, one end, A, of which is inclosed
within a casing head or shell, B, giving an
aniular chamber, D, between A! and B. The
projecting end of this shell B is threaded both
inside and outside, the outerthreadsbeing nsed
for coupling the device to a steam- pipe, and
the inner threads being used to secure the
steam-jet nozzle. This nozzle has aninwardly-
projecting nozzle-tube, D, connected to an an-
nular base, d, which has an enlarged collar, d,
fitted against a corresponding shoulder, d2, on
the interior of the shell, and an annular nut,
d°y serewing into theinnerthreads of the shell,
binds the nozzle in place. I preferto give the
interior of this nozzle a tapering or flaring
form, the discharge end being largerthan the
receiving end, and it is extended forward into

| bining-tube C. This combining -tube is ar-

ranged to fit nicely within the bore or chamber
of the casing A Al, 50 as practically to afford
a water-tight packing, but yet so astobe moved

~endwise back and forth within the casing.
| The end opening ¢ of this tube C, adjacent to

the nozzle D, is conical or lipped in form, as
shown, and the interior passage or bore ¢! is ap-
proximately thesize of the discharge end of the
nozzle, so that as the combining-tube is moved
toward the nozzle the water-inflow passage
around the nozzle will be wholly or partially
closed, and by moving in the opposite direc-
tion such passage will be enlarged, thus open-

ing or closing in whole or in part this feed or

inflow water passage from the annular cham-
ber b, this chamber being supplied by inflow-
port K, and in so doing the steam-jet will not
be increased or diminished thereby, but will
remain practically constant.

The tube C is moved back and forth toward
and from the nozzle D by pin %, working in a
circumferential groove, k!, cut in the outersur-
face of the tube. This pin is secured to the
end of a stem, H, near its periphery, or at such
distance from the center as to give to the tube
the desired amount of throw or endwise
movement as the stem is turned. This stem
passes through casing A' and outer shell, B,
and is guided and held by a projecting rim, B’,
and screw-cap H', bearing against a collar, 72,
on the stem.

To the upper protruding end of the stem any
suitable lever or handle, H% may be attached
for convenience in operating:the tube C. The
length of this tube should, by preference, be
sufficient to secure the requisite lift when the

i apparatus is used as an ejector or pump—say

from two to three inclhes in a device of the
scale shown. Its discharge-end opening ¢?
may also be made conical orlipped, as shown,
1n order to facilitate discharge from such end ;
but when the device is used as an injector I
make use of a separate endwise-movable dis-
charging tube, S S’.

The reduced end of the part S, adjacent to
the tube C, 1s arranged to enter the bore of
such tube like a telescope-joint, as in Fig. 1,
but to withdraw out of the same, as in Fig. 2,
when desired. When arranged and adjusted

or within the end of the -casing A! and com- | as in Fig. 1 this telescoping part of the dis:




Tt ing up from the ¢

- ooease Ay and thus with overflow-port 1%,
- part 8§ screws into the end of S or chamber
o8, and continues the lllht]hll{ae pasmne fmm |
'-f;azthechamher.-.-u--- -
~Alipped or conical mnuth u, is mmk at tlle
. receivi 1ng end of By u.pcnnurmto chamber s'y
 to reduce: friction, and from the throat uf‘;tlle :
- passage gradually expands into the usual bell
. or conical mouth discharge «?.
- face, m, of this end of the discharging-tube 18
1ade to fit nicely 1nto the shoulder-orring v*:
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- charging-tube forms 1 effeet a continuwation

- of the combining-tube, giving a gradually re-
- dueced or tapering passage from: 11]L nwuth 01;

: . nozzle D toward the discharge.

At the discharge end of the pmt b isan en-
surface of which
18 a trausn erse notch or groove, receiving a
. ~This pin 18 attached to the end of . a
1 stcm, “\T out.of its rotating center; and as such

- stem 18 turned or rotated the dischargimg-tube:
- - FI‘]I]S |
- stem :is secured 1n:a manner suutlar to the
~ stem 1, A? being the surrounding rim extend-
- astng A, NUthe eap screw-
0 ing down uporr the coll&r u‘. antl \3 tlw oper-:
E:fziafzatmﬂ‘-ha[ldle.:; -'.’: - - - o
RESERS B.y preference the size of the atem \'Q midf-
REES eccentrlc position of the pin » are sueh as to
. give the tube S:¥/ a greater range of motion
- than the tube C, or sutlicient to give lt the po- .

S larged head, s, in the upper

. receives an endwise throw or motion.

RS s:twns shown 1u Figs.land 2.

o Within the lead s 1s an enlarged dmmbar |
or space, s', ‘communicating by openmngs %

: with the open space between thetube S8 and

~when the tube is adjusted as in Iig. 1; also,
the edge of a collar, w’, on the end of the tube
fits against the outer face of this shoulder,
thus making a tight packing at that point
when thus arranged, and c¢losing communica-
tion with the chamber or space between A and
S &, except through the overflow-openings s2.

The tube S ' 1s guided i1n its endwise ad-
justment by wings or ribs v, extending longi-
tudinally along the part 8/, and bearing
against the muner walls of the shell or casing,
or against the face of the shoulder ¢4, and also,
if desired, by additional ribs ¢!y extending
along the interior of the shell, and furnishing
a bearing or guide for the enlarged head or
chamber s. The tuabe S & will thus be lheld
in place when withdrawn from the tube C, as
shown in Iig. 2, and water ways or passages
a' will at the same time be provided outside

of this discharging-tube, whereby the body of

water escaping ifrom the open discharge end
of C, Fig. 2, will find discharge outside of the
tube S &/, as well as through the tube; and
to facilitate still further this outside discharge,
perforations o may be made through the head

s in any desired number.,

The overflow-port It is controlled by a valve,
r, closing against a seat, »/, and operating
within the valve-chamber R’ which i inclosed

by the rim K, extending down from casing A.

An extension ferrule or guide, K/, serews into |

The onter sur-

port elosed ;

| amount of this overtiow.

I'will: open this:

-

RRATER

this rim K, and within it is a hollow nut or .

tubo, W, working in serew-threads ’.

The mhe ris attached by bars w to a hol R

per end of nut W" |

] 10“" gnide or stem, W/, which rests on the up-
B screwing up thisnut. -

W the valve r will be seated and the mrcrﬁow-_ SRR

Such

small jet or supply of hot steam through noz-
zle D, such steamn will be passed back into the
W nter tank, and warm the water therein.
When, how ever, the device is used as an 1n-
jector, and espeually as a non-lifting injector,

| a modified form of overflow-valve (slmwn in

Fig. 4) may be used, in which A is the shell
or casing, K the rim mclosmg the valve-cham-

| ber O, and O is a short tube serewin g into the

port R and extennding down inside the rim K.
On the bottom of the tube O is an enlarged
head, I, with a series of perforations, 0% made
thlough the upper face or rim, o', outmde of
the tube O, which perfomtmns furmsh an out-
let for blth tube into the chamber O/, and
thence to the port below: An annular gravlty

-alve, p,is arranged inchamberO’, which seats
upon the face 0', and closes the pe1fomtlons 0.
When pressure in the tube O is sufficient to
raise the valve p the overflow will escape; oth-
erwise the weight of valve p and the suction
from witlniu will both tend to hold it to its
bed:t 0

Advantages attending this form of overtiow-
valve are, cheapness of construction and the
arranﬂuneut by which the weight of the valve
aupplunents the suction from within in hold.-
ing the valve to its seat.

Instead of making the tube S slide inside

or by partially nnscrewing the .
nut the valve will descend by its:own melght SRR
unless held up by suetion from within. - SR
suction will exist when the supply of water =
is below the capacity of the instrument; but
when the supply of water is in excess, auch: BRI
excess will pass through the openings s o0r . -
out of the: ogwn end of tube C, when arranged; SRR
as in Iig. 2, and ‘thence to- overﬂow port R, -
{and, pressing upon: valve r, will: open 1t and: R
?(‘-'-smpe through hollow stem Wiand nut W, -
By mmoving ‘the tube C toward the nozzleD

[ the supply of water may be reduced to theca- .
pacity of the instrument, as indicated by the
And, again, if from
any cause the proper working of the dewce I8
interrupted, the steam, or steam and water,
alve,: the nut W bemg 1111~g SR
screwed, and the steam esca,pmg mll gn eno-
tice of’ SllL]l interruption. - e
| Thisform of overtiow- valve is dem gned more% SERRERE
| especially for use with the device when it 18
employed as a siphon-pump or ejector, as. by
closing the valve by serewing up nut W the =
‘entire water-supply will be passed to the dis-
charge ‘end of the device; but it may also be
‘used when the device is used as an injector = . =
for supplying water to boilers,-and especially . - =
wherever there ‘is danger that the water-sup- - .
| ply may become frozen, as by closing this valve .
‘as against inside pressure, and turning on a
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the tube C, as shown, it may be arranged to |

slide on or outside of tube C, and thereby form
one continuous passage through the tubes
when the tube S 8’ is moved toward tube C,
and when moved from it to withdraw from
tube C, or open a discharge-passage outside
of and around it; and in effecting this it is
not essential that tube S S/ should be entirely
withdrawnfrom tube C,as water ways or ports
may be made leading from the interior of tube
C to the space between the tube S S’ and shell
A, and the telescoping end of tube S be so ar-
ranged as to cover or uncover such ports or
ways as the tube is adjusted or moved; and
such modifications I consider as coming with-
In my invention.

The best manner of operating my invention
will depend somewhat upon the work to be
done. -

First. Whenusedasasiphon-pumporejector
to raise and discharge or force a large stream
of water into the open air, the discharging-
tube S 5’ is moved as in Fig. 2, so as to open
discharge-passages both inside and outside or |
around such tube, as described. The tube C is
~ adjusted so as to open the inflow-water port
around nozzle D, and, by preference, the over-
flow-valve is opened a little. Steam is then
turned on through nozzle D, and, suitable con-
nection being made from port B to water-sup-
ply, water will be drawn into and earried
through the tube C by the action of the steam,
and the greater portion of such water will be
forced through and around the tube S S/, and
discharged from the opposite end of the ejector.
A small portion will, however, find its way
through the open valve #, and the skilled
workman, by testing the temperature of such
overflow, can adjust the tube C by turning le-
ver H? so as to regulate the water-supply to
the steam-jet without affecting such jet. In
this way the device can be made to work as
an ejector and force-pump with the greatest
economy. The desired adjustment of C being
determined, the valve  may be closed by screw-
ing up nut W, and the entire water-supply be
passed through the discharge or open end of
the instrument. | |

Second. When used as a lifting-injector for
feeding water to a steam-boiler, connection is
made from port E to water-supply and from
the discharge-end to boiler by serew-thread
connection «, orotherwise. The several parts
are then adjusted, as in TIig. 2, as though in-
tended for ejecting, and steam turned on, the
boiler-connection being closed by a check-valve
or otherwise. As soon as water has Been lift-
“ed and the instrument filled therewith, which
can be determined by the overflow at r, the
lever and tube S S are shifted, as in Fig. 1, so
as to secure a single inside passage, as de-
scribed, when, by opening the boiler-connec-
tion, water will be forced into it through such
passage by the action of the steam-jet. By
observing the amount of overflow the tube C
may be shifted or adjusted by lever H2 so as
to regulate the water-supply as desired. ;

Third. When used as an injector without
lifting the water-supply, the parts are adjusted
as 1n Kig. 1, preferably using the form of over-

Hlow-valve shown in Fig. 4, and by observing

the amount of overflow through such valve the
tabe C may be adjusted so as toregulate the

- water-supply as desired.

By making the nozzle D conical in form,
with its interior unobstructed, I secure a dis-
charging-orifice of an area in cross - section
equal, or nearly equal, to that of the combin-
ing-tube C, while the inflow end of D, being
smaller, limits the size of the jet or quantity of
steam passing through the nozzle; and by this
construction I not only secure the best condi-
tion of the steam at thelifting-point of action
for effecting such lift, but also, on account of
the relative areas of combining-tube and noz-

| zle, the water-supply alone may be reduced

or increased without corresponding reduction
or increase of the steam-jet, and thereby se-
cure the best results in both lifting a column
or stream of water and ejecting or forcing the
same from the discharge end of the instru-
ment.

The same device is thus adapted for use not
only as an injector and ejector, but also as a
force-pump to throw a comparatively large
stream of water, and may be used for extin-
guishing fires as well asfor the ordinary uses
of injectors and ejectors.

I elaim herein as my invention—

1. In a combined injector and ejector, an
endwise - movable discharging-tube, adapted
by its adjustment in one direction to close
communication between the interior passage
and the space or chamber surrounding such
tabe, and by its adjustment in the opposite di-
rection to open such end communications,and
having ports or passages a’ ¢, one or more,
past and outside of the same, in combination
with such combining-tube, and with the nozzle
D and overflow R, substantially as set forth.

2. In combination with the combining-tube
of an injector or ejector, an endwise-movable
discharging-tube, adapted by its movement in
one direction to connect with the combining-
tube and form a single continuous water-pas-
sage through both tubes, and by its movement
in the opposite direction to open discharge-
passages both inside and outside of the dis-
charging-tube, leading to a common discharge
beyond the discharging-tube, substantially as
set forth. |

3. The combination of a valve, », adapted to
open and close the overflow-port R, valve-
chamber R/, hollow stemn W', having openings
from its interior to the valve-chamber, a sepa-
rate supporting hollow nut, W, and guide or
ferrule K’, substantially as set forth.

4. In combination with an injector, an over-
flow-tube, O, leading from the overflow-port,
having enlarged head P, annular valve-seat ol
and one or more ports, 0% and annular valve p,
adapted by its own weight and by suction
from within to seat upon o' and close the port
or ports, substantially as set forth,
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5. The endwise-adjustable combining-tube

C, in combination with the discharging-tube
S S, also adjustable endwise, and adapted to
make in one adjustment a close connection
with the adjacent end of the combining-tabe,
or, being adjusted away, to make a more or
less open passage between it and such adja-
cent end of tube C, thereby opening passages
both inside and outside the tube S 8/, which
lead to a common discharge, and in further

combination with the nozzle D, also having a
variable relation with reference to the adja-
cent flaring end of the tube C by the adjust-
ment of the latter, substantially as set forth.
In testimony whereof I have hereunto set

my hand.
LOUIS B. FULTON.
Witnesses:
R. H. WHITTLESEY,
C. L. PARKER.

L R RER
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