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No.'786,906.

- UNITED STATES

N Patented April 11, 1905.

PATENT OFFICE.

FRANKLIN WILLIAM KREMER, OF AKRON, AND JOHN M
SHARON CENTER, OHIO. -

Wiy

ALDERFER, OF

INDECTOR.

SPECIFICATION forming part of Letters Patent No. 786,906, dated April 11, 1905,
' Application filed February 11,1904, Serial No. 193,072,

To all whom it may concern.:

Be it known that we, FRANKLIN WiLLIAM

KrEMER, of Akron, Summit county, and Jouy

M. ALDERFER, of Sharon Center, Medina

5 county, in the State of Ohio, have invented a

certain new and useful Improvement in Com-

pound Automatic Injectors: and we do hereby

declare that the following is a full, clear, and

exact description thereof, reference being had

10 to the accompanying drawings, in which—

- Figure 1is a longitudinal vertical section of

an injector embodying our invention, and Fig.,

- 2 a cross-section on the line 2 2 of Fig. 1.

- The object of ourinvention is the provision

15 of an injector which will have a much greater

range than has been possible heretofore, will

be capable of automatically reéstablishing the

jet should it break, and whose construction will

be such as to admit ready access to the over-

20 flow-chamber when desirable; and to these

ends our invention consists in the Injector hav-
atter specified and claimed. | _

- Thetypeofinjector which we haveimproved

25 1s the compound or double-jet type, and in the

construction of the machine shown in the draw-

ing the construction Substantially as herein-

- 1ng a-casing or body A is employed, having a -

steam-inlet B, a water-inlet C, and a water-

outlet D. The steam-inlet B communicates

30 with a chamber E, containing the main steam-
valve F, and from said chamber leads the tube

Gr for the main steam jet or forcer, the end of
the tube in said chamber forming the valve-
seat. 'The other end of the tuibe G opens into

35 a vacuum-chamber H, and from the latter ex-
tends a combining-tube I into a chamber J.
Leading from the chamber J is a second com-
bining-tube K, and in one plece with the lat-
ter is a delivery-tube L, from which the water

40 passes Into the water-outlet D. In the latter

1s a check-valve d. Relief-ports M open from

the point where the second combining-tube
and the delivery-tube join into a chamber N.
The two chambers 'J and N are separated by
- 45 apartition O, through which the joined second
- combining-tube and the delivery-tube pass,

and from each of said chambers a valved open-

ing P leads to an overflow-chamber Q, having

an exhaust opening or nozzle ¢. The valve

“{, which on the inner side abuts

| for each opening is a gravity-valve. Near the

4

outer end of the delivery-tube it has a ange
against the
outer side is

end of the chamber N and on its

latter. Besides holding the delivery-tube in
position the cap, by reason of itsready remov-
ability, affords means of ready access to the

overflow-chamber for the removal of any ob-

structions, such as waste or other material,
that may lodge therein. |

- From the main valve-chamber E 1 port S
leads to a chamber below, which contains a
valve T, whose seat is upon and which con-

trols the passage of steam through the tube U

of the lifter, which tube opens into a vacuum-

‘chamber V, into which the water-inlet C leads.

The lifter combining-tube W leads from the
chamber V to the vacuum- chamber H. Be-

sides the passage from the chamber V to the

chamber H through the combining-tube W
there are several passages or ports X (as
shown, three, although the number may be
varied, as preferred) for water from the one
chamber to the other, which ports are adapted

‘to be wholly closed or wholly opened or par-

tially opened to any degree by means of a
rotary valve Y. The injector works at its
minimum capacity when the combining-tube
W alone is used and at its maximum capacity
when the ports X are wholly open, and be-
tween this minimum and maximum the ma-
chinemay be graded within a ve ry greatrange.,

The operation of our injector is as follows:
Lhe main steam-valve F being closed, so that
no steam can pass through the tube G of the
torcer, the. lifter-valve T is opened, so that

steam passes into the chamber H through the

combining-tube W. From the chamber I it
passes through the forcer combining-tube I
and spilling into the chamber J through the
space between the combining-tubes I and H
lifts the valve in the nearer opening P and
passes through the chamber Q to the atmos-
phere. By reason of the vacuum thus pro-
duced the water will be raised and it will fol-
low the course just described, and when it ap-

50

-engaged by a butt or cap R, which contains
the water-outlet, and is screwed into the outer.
-end of the overflow-chamber and closes the
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pears at the nozzle ¢ of the overflow-chamber
Q the main steam-valve F is opened and steam
then flows through the forcer-jet and encoun-
tering the water in the vacuum-chamber H is
condensed thereby.and practically instantane-
ously obtaining a sufficient velocity a jet 1s
established to the boiler.

It will be observed thatin the operation of our
injector the lifter is used first and 1t operates
on the jet principle, and this 1s accomplished
by providing for the free access of steam
passing through the lifter to the atmosphere
without any back pressure, such free access
being obtained by providing an outlet from
the combining tube or tubes into the overtiow-
chamber Q at a point where the diameter ot
such combining-tube is greater than the diam-
ter of the steam-jet in the lifter. The com-
bining-tube I is the only means ot communi-
cation between the chamber H and the cham-

“ber J. Though the valves for the openings P’

30

35

4.0

are gravity-valves, they are held tightly on
their seats when the forcer is operating by the
reduction of pressure in the chambers J and
N. As has been before stated, the capacity
of the machine is variable for a wide range by
the orading means that comprises the valve-
controlled ports X.

Our injector is automatic or restarting, and
to make it operate automatically the litter-
controlling valve T is closed, the ports X trom
the vacuum-chamber V to the vacuum-cham-
ber H are opened to their full extent, and the
main steam-valve F is opened. The steam
passing through the forcer will produce a
vacuum that will result in the lifting of the
water, which will spill through the space be-
tween the combining-tubes I and K into the
chamber J and through the relief-ports M into
the chamber N and lifting the valves of the
openings P will escape into the chamber Q
and from thence to the atmosphere through
the nozzle ¢. The spilling is but momentary
and the jet to the boiler quickly established.
Should the jet be broken, it will be antomat-

ically resstablished through a similar opera-

 tiom.
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While certain details of construction have
been described by us, it is to be understood
that the scope of our invention is not limited
to these:; but changes in construction may be
resorted to which will not involve any depar-
ture from the scope of our invention.

Having thus described our invention, what
we claim 18—

1. Aninjector having chambers from one to
the other of which water flows, a tube estab-
lishing communication between said cham-
bers, and variable means supplementing said
tube for the passage of water from one cham-
ber to the other. ~

9. Aninjector having chambers from oneto
the other of which water flows, a tube estab-
lishing communication between saild cham-
bers, said tube fixing the minimum capacity

786,906

of the injector, and variable means supple-
menting said tube for the passage of water
from one chamber to the other.

3. Aninjector having chambers from one to
the other of which water flows, a combining-
tube between such chambers, and a valve-con-
trolled port or ports leading from one cham-
her to the other.

4. An injector having a lifter and a forcer,
and vacuum - chambers in conmimunication
through the combining-tube of the litter, and
variable means supplementing said tube for
the passage of water from one chamber to the
other. |

5. An injector having chambers, from one
to the other of which water flows, a tube es-
tablishing connection between said chambers,
and hand - operated, variable means supple-
menting said tube for the passage of water
from one chamber to the other.

6. An injector having chambers, from one
to the other of which water flows, a combin-
ing-tube between such chambers, a valve-con-
trolled port or ports leading from one cham-
her to the other, and a handle for operating
said valve.

7. Aninjector having a lifter and a foreer,
means for placing the lifter in and out of op-
eration, the forcer also acting as a lifter when
the lifter is out of operation, means whereby
water is delivered through the lifter-tube to
the forcer, and means for increasing the sup-
ply of water from this source to the forcer
when the foreer is acting both as a lifter and
forcer.

8. An injector having a lifter and a forcer,
means for each of the latter for placing 1t n
and out of operation, the forcer also acting
as a lifter when the lifter is out of operation,
vacuum-chambers, the combining-tube of the
lifter establishing communication between
said chambers, a port or ports leading from
one chamber to the other, and means for open-
ing and closing sald port or ports.

9. An injector having a lifter and a forcer,
a chamber into which both lifter and forcer
open, means to vary the water-supply to sald
chamber, a tube leading from said chamber,
a chamber in communication with said tube
and with the atmosphere, the connection be-
tween said chamber and said tube being at a
point in the latter where its diameter 1s not
less than the diameter of the lifter-jet, and
means for placing Loth the lifter and the
forcer in and out of operation, the forcer act-
ing as a lifter when the lifter is out of opera-
t1on.

10. An injector, having a lifter and a forcer,
a chamber into which both lifter and forcer
open, means to vary the water-supply to said
chamber, a tube common to both, a chamber
in connection with said tube and with the at-
mosphere, the connection between said cham-
ber and said tube being at a point in the lat-

ter where its diameter is not less than the di-
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ameter of the lifter-jet, and 'rhea;ns for plac-
ing both the lifter and the forcer in and out

of operation, the forcer acting as a lifter when-

~ the lifter is out of operation. _
5 ~ 11. Aninjector having a lifter and a Torcer,
. a chamber into which both lifter and forcer
~ open, means to vary the water-supply to said
- chamber, a second chamber in communica-
tion with the atmosphere and with the com-
10 bining-tube of the forcer, the connection he-

- tween sald chamber and said tube being at a |

point in the latter where its diameter is not
less than the diameter of the lifter-jet, and
means for placing both the lifter and the

15 forcer in and out of operation, the forcer act-
ing as a lifter when the lifter is out of opera-
tion.

-.-.-r-lq..--ll-—l-"—.u_p.‘_-__l I [
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12. Aninjector, having a lifter and a forcer,
and two chambers, communication between
which exists only through the combining-tube 2o
ot the forcer, one of said chambers being in
communication with the lifter and the other
with the atmosphere. | |

In testimony that we claim the foregoing we
have hereunto set our hands.

| - FRANKLIN WILLIAM EREMER.
JOHN M, ALDERFER.

Witnesses to signature of. Franklin W.
Kremer;

CLyDpE C. MILLER,
CrAupe Prarr.

Witnesses to signature of John M. Alderfer: -
C. L. Hazen, |
J. C. VaNn Orman.
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