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(Moﬂel )

To all whom it may concern:
- Be it known that I, FRANKLIN W. KREMDR
a citizen of the United States, residing at

‘Wadsworth, in the county of Medina and State
ot Ohio, have invented a certain new and use-

ful Convertible Ejector, In5p11"at01* and In- |

The objects of my invention are to simplify,
strengthen, and increase the durability of the |
construction of water-feeding devices for steam-
boilers, and to adaptsuch devices for intercon-

or Substltutlon or addition of parts.
To these ends my invention consists in fit-

and packed joints, the several parts being
held together as a whole by connecting-bolts
and nuts, whereby parts are easily removed
and renewed, danger of sticking and corrosion
incident to 13]16 usual serew - threaded joints
avoided, and the construction largely simpli-
fied and strengthened and greater durablll’ry.

|

The invention also consmts 1n 1)1‘ovzxdmg
parts for such an inspirator whereby it may
be converted into an ejector or injector at
pleasure, 1n accordance with the work to be

The invention further conslsts in prowdmg
an ejector or inspirator with a check-valve,

to the backflow of steam and the breaking of
the steam-jet, respectively, are obviated; and

construction, all as heremafter speelﬁcfdly set |

forth and claimed.
In the a,ccompanymﬂ dmwmﬂs, 111113131‘&’5111&

my invention, in the several figures of whlch _

like parts are
is a perspective view of my 11151)11‘3’[01‘

similarly designated, Figure 1
ig.
2 is a central vertical cross-section of the same
when converted into an ejector. Ifig. 31s a
similar view of the inspirator of Fig. 1. Tfig.

lifting injector. Fig. 5 is a top plan view of
the forcing-tube section, and Fig. 6 is a bot-
tom plan view thereof, with the check-valve
pertaining thereto shown in dotted lines.
The suction or inlet Sectmn a “md the (11‘5— i

-
!

chm*oe or boiler section b of my device are
promded with lateral horizontal ears ¢ ¢ and
d d, respectively, which ears are perforated.
These sections receive between themselves the
various sections going to make up the device,
and the whole numbel of sections are securely

united by bolts e e, passed through the perfo-

rated earscc r? d, and f*lstened therem by nuts

I

screw-threads, as heretofore, T ream-out or
counterbore the edges of alternate sections, SO
as to receive W]’chm them the adjacent sec-
tions, making the fitting or joint tight and ac-

eurate? and insuring the:m against lealxaﬂe by

packing where necessary.

Experience has demonstrated that the old
serew-thread joint is wholly unreliable, for
in removing a section its threads will be in-
jured to such an extent as to prevent further
accurate fitbting m1d this is particularly true
where sedimeut or corrosion incident to some
kinds of water has accumulated. ILime-water
is especially injurious, as the lime is precipi-

‘tated by the steam and hardens into an al-

most nnremovable scale throughout the joints.
Now, my unthreaded joints and bolt-connected
Seetlons obviate any danger from this source.

In illustration of my mode of 30111111ﬂ* the
sections of an ejector, 1'ef611=111ﬂ to IMig. 2, the
section @ has its end & Gounterbored and
oround, so as to leave an external flange. The
section ¢ has a straight end, A, of a diameter
to fit the counterbore in section a within the
flange, while the end ¢ of said section g 18
'counterbored, as in the case of the end « of

section «. W’lﬂlm this counterbored end 2

| received the upper edge of the section j, the

lower end of such seetlon 7 being received with-
in the counterbored end & of the section b.

If desired, any suitable packing—in the na-
ture, for emmple, of a rubber compound or
Soft-metal gasket or annulus—may be laid in
the cmmterbores to insure a steam- tight joint;
but ordinarily the fitting together of the sec-
tions accurately will obviate any necessity for

the employmenb of packing.

under a regulated compression by the con-

necting-bolts e e and nuts ff engaging the

ears ¢ ¢ d d, as before Stmteﬂ rmd the (18?106

Instead of jointing the SEVE]"‘I]. sections by

- The sections so
' put together are united securely and tightly
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~curacy of the newly-formed or renewed joint.
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can be very readily taken apart for renewals,
repairs, changes, or conversions of parts by

simply taking out the bolfs, any sticking of

the parts by eorrosion or incrustation being
overcome by 2 slight blow without damage to |
the part struck and without impairing the ac-

- Inall ejectors to me known the steam-press-

ure 1s liable to vary, and where wateris to be
clevated to a certain height and the steam }
talls below the required pressure the jet is bro- -
ken and the machine ceases or fails to work,

the steam being thereby foreed back through

the suction or inlet pipe to the well or reser- §
volr. Ifthis mishap isnot discovered 1n time,
and of its nature it rarely is, the steam heats i
the water to such a degree that the machine

will not start when the pressure is increased; |

and where liquids are conveyed with an eject-
or this diffienlty is very objectionable, if not
serious. I provide for and overcome this
trouble by applying a disk, %, in. the water-
chamber, acting as a check-valve just above:
the forcing-tube. In Fig. 2 the forcing-tube I
has its steam-inlet m in the seetion g, and a -
perforated diaphragm, n, separates the water-
1nlet from the forcing-tube. The disk k 18
periorated centrally to slip over the forcing-
tube, and plays between the mixing or direct-
Ing section or tube j and said diaphragm n.
Now, so soon as the jet is broken, the disk is
forced to its seat against the diaphragm, as
shown in the drawings, by the back-pressure,
thus closing the water-way through the open-
ings in said diaphragm and preventing the
steam from blowing back. B
In Fig. 3 the device is arranged as an In- .
spirator or lifting-injector, with the forcing-
section and its diaphragm and check-valve:
substantially as in Fig. 2, but for another pur-
pose, to wit: In starting a lifting-injector the
steam 18 turned on the lifting-jet, and wheu the

0972

section j and a similar but reversed sectioi,
q, with their conical tubes adjacent, form a
steam and water combining tube for a non-
lifting injector. These sections are held sepa-
rated and in position by a section, », the sec-
tion ¢, and the usual discharge-section, b.  The
section @ receives the water through the pipe
P, and this pipe is connected by a T with a
pipe, s, leading by pipe ¢ to the plane between
the combining-tubes. Thepipe s is connected
with the T by a slip-joint, %, suitably ar-

-ranged—as, for example, a packing-gland.
Now, this device isspecially designed for use

where the water to be fed to the boiler ishigher
than or on a level with the machine; and,
although the figure (4) illustrating it is on a
different scale from the other figures of the
drawings, I wish it to be understood that this
Injectorembodies all the elements of the others,
I so far as they are applicable.

In machines heretofore used, so far as I am
aware, where the water-supplyis higher than
on a level with the boiler, the injector failed
to work, owing to the varying steam-pressure,
unless the overflow were left open. Whenthe
steam 18 low water will escape at the over-
flow, and when it is high air will be drawn in,
each very undesirable. Some injectors have
a valve arranged to allow the escape of the
water and prevent air being drawnin. Inmy
non-lifting injector, Fig. 4, when the steam is
high, water will be drawn in through the pipe
¢t instead of air, and the capacity of the ma-
chinethus greatly augmented. Withlow press-
ure of steam, instead of wasting, the water 18
returned to the feed-pipe. Thus, 1t will be
seen, my machine becomes practically anto-
matic and the working perfect with varying
steam-pressure. I

The slip-joint for connecting pipes p and s
18 provided 1n order to permit the ready sepa-
ration of the parts and prevent cramping the

water appears at the overflow the lift-overflow
i closed and the water will issue from the over-
flow below the combining-tube. Atthisstage
the steam is turned on-the forcing-jet. In
other machines, if the steam is admitted too
rapidly, the jet will be broken and the steam l
must be shutoff and the whole operation gone
over again, whereas in my machine the trouble !
1s avoided by the check-valve, for if the steam
be turned ontoo rapidly this check-valve will
rise against the diaphragm, closing.the water-
way and preventing the breaking of the lift-
img-jet. It thus makes the forcing-jet positive
in its action, which is very desirable, especially
1N locomotive-engine-boiler injectors.

The several sections making up this inspi-
rator are jointed and connected as described of
Fig. 2, and said joints need not be further
specified. j 18 the forcing or discharging jet
tube or section, and o 1sthe lifting-jet tube or
section. Theovertlow inthe section b may be

[

dispensed with. |
In Ifig. 4 the section « is provided with the
The |

steami-jet tube 77 and the water-inlet p.

joints of the pipes when the parts are drawn
up by the clamping-boits.

‘While 1 have not shown any one device con-
taining all the parts necessary to malee up each
or either of the others, I have yet shown such

deviece easily separable for the removal and

substitution of parts to change the character or
operation of the machine, and have shown one

or more such parts applicable in two or more

different kinds of machines.

What 1 claim is— |

1. The sections or parts of an ejector or
equivalent feeder fitted together with ground

or ground and packed joints, and bolts engag-

Ing perforated ears on the uppermost and low-
ermost sections or parts for clamping together
as & whole all such sections or parts, substan-
tiallyasand for the several purposes specified.
2. The combination, with the steam inlet or
forecing tube and the water-way,of an annulus,
k, and a perforated diaphragm, n, adapted to
operate as a check-valve to prevent the back-

flow of steam, substantially as shown and de-

scribed.
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' of fitted together with ground or ground and

- 10 packed joints, and clamp-bolts, combined with

~substantially as shown and described.

15

lifting - jet, the forcing -tube, counterbored
ground joint therefor, and clamping-bolts, the
sald lifting-jet being arranged directly over |
the forcing-tube and clamped by said bolts in -,

for the purpose deseribed. |

282,092 , - - 3

3. In an injector, the combination of the | able se'etion's by means of counterbored joints

direct line with the same, substantially as -and

+

4. Inanon-liftingin

ector,thesectionsthere-

pipes p, s, and #, having a slip-joint, «, and
constituting an automatic regulating device,

5. In an ejector, a forcing-section provided
with a perforated diaphragm and a check-
valve seated thereon by backflow, removable

at pleasure, and combinable with other suit- |

and clamp-bolts to form an inspirator or an

ejector, substantially-as shown and described.

6. Theseveralsections of an ejector orequiv-

alent water-feeding device fitted together with

-counterbored joints made without screw-
‘threads, combined with the external bolts and

nuts common to all, engaging the end sections
only, and clamping them and the intermediate

sections together, substantially as and for the

purpose described.
Intestimony whereof I have hereuntosetmy
hand this 19th day of December, A. D. 1882.
| ' FRANKLIN W. KREMER.
Witnesses: . |
JACOB S. OBERHOLTZER,
JOHN C. KREMER.
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