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To all-whom it may concern: |
Be it known that we, PAUL SCHNEIDER,
HENRY TRENEAMP, and NICOLAS FLAMMANG,

of Cleéveland, in the county of Cuyahoga }

‘and State of Ohio, have invented certain new -
and nseful Improvements in Injectors; and we
do hereby declare the following to be a full,
clear, and exact deseription of the invention,
such as will enable others skilled in the art to
which it pertainsto make and use it, reference

‘being had to the accompanying drawings,

- which form apart of this specification. |

OQur invention relates to an improvement in

 injectors; and it consists, first, in the combi-

15 nation of the steam-valve, which has its stem ;
~so formed as to operate a spring-actuated |

‘steam-valve, which controls the passageof the
steam through the force-tubes, with the spring-
valve; second, in the method of reducing the
amount of water forced into the boiler by
forming a return water way or passage, by
means of which the water is drawn back into
the lift-chamber, instead of being forced into
the boiler; third, in the combination of the

25 lift-chamber, a passage;way between the lift-
chamber and the reservoir, and a valve for

controlling the flow of water between the two;

fourth, in the combination of the reservoir,
the lifting-chamber, and the force-tubes with
30 the relief-valve which is placed between |

" the reservoir and the lifting-chamber; fitfth, in
a movable foree-tube, which 1s forced back-
ward from its seabt to allow a free escape of

IO

the overflow, but which is drawn back to its |

seat when the water is being forced into the
boiler; sixth, in the spring-supported auto-
matically-closing stop check-valve for regulat-
ing the overflow, all of which will be more:
fully deseribed hereinafter. S

Figure 1 represents a longitudinal vertical ]
section of an injector embodying our inven-
tion. TFig. 2 is a vertical cross-section of Fig.
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1, taken on the line 1 2. , o
The body of the injector consists of three
parts, X Y Z, which are united by means of
‘serew-threads, as shown. To the part X is |
- connected the steam-pipe at W, and the pas-
sage of the steam through this pipe s con-
trolled by the plug-valve Q. The stem P of

co this valve @ is shaped as shown, for the pur-

‘ber J when getting the injector ready for use.
| These two lift-tubes A B are made removable,
as shown, so that they can be removed and

| replaced by others at any time.

| chamber J into the reservoir-chamber (, for

boiler. |

pose of operating the slotted steam-valve L.

"This valve B passes horizontally through the | which is held ag
~part X, and is held forced forward, when left | The pressure of this spring N against the

free to move, by means of the coil-spring R,
which is placed in the cap 8. The inner end
of this valve It is made in the form of a plag,
and is intended to control the passage of the
steam through the force-tube C. That portion
of the valve E which passes through the con-
tracted portion T of the part X is provided
with ribs, so as not to interfere with the tree
passage of the steam at this point. The cen-
tral portion, Y, of the bodyis provided with
the two partitions U V, and through the cen-
ter of both of these partitions is formed the
force-tube C. Through each of the partitions,
to oneside of the force-tube C, are formed the
two lift-tubes A B, through which steam 1s
forced when the force-tube is closed, for the
purpose of first lifting the water into the cham-
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Also, formed
through the partition U is an opening, Q, in
which is placed a valve, X, which may be
made spring-actuated or not, as may be pre-
ferred. This valve is for the purpose of al-
lowing the water to pass through the lft-
80
the purpose of preventing a vacnum from be-
ing formed in the reservoir while the steam
is passing through the force-tubes C D, for
the purpose of forcing the water into the

Between the parts Y Zis formed the cham-
ber G, which forms a reservoir, into which
the water is first foreed by the lifting-tubes
A B. Passing horizontally through the part
7 is the endwise-moving force-tube D, which

[

QO

is made ribbed along its sides, and which 18

provided with a seat, Q’, for the purpose of
shutting off all of the flow of water around the
sides of the part D. This forece-tube D 1is
forced endwise when the water is being forced
into the reservoir G by the tubes A B, 80 as
to allow the water to pass freely around the
end of the tube Dtoward the overflow. When,
however, the steam is being forced through .
the force-tubes C D, the force-tube D is drawn 100
backward to its seat both by more or less of
a suction from the reservolr G and by a press-
ure from the boiler. The overflow consists ot
the tube &, in which is placed the valve M,
ainst its seat by spring N. 105
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valve is controlled b the thumb nut O, which

by the jam-nut O'.

- When the overflow does not overcome the |

10

nut is held in the place to which it is adJusted
By means of the thumb-
nut the pressure of the spring N against the
under side of the valve M is controlled at will.

pressure at which the valve M is adjllsted 1t
flows freely around the valve.

When the steam is being forced through
the force-tubes C D beyond a cert‘un pressure,
a vacuum is liable to be formed in the reser-

- voir G, and this vacuum greatly interferes

 with the proper working of the injector.
order to prevent this, way Q is made between.

L5

In

the lifting-chamber J and the reservoir G, and
this passage is controlled by means of the re-
lief-valve K. When it is desired to regulate

- the amount of water which shall be fed 130 the

. 20

boiler, the plug-valve I is opened to any de-
sired e:atent and then, in proportion to the
extent that this valve is opened, a portion of
the water which has been forced into the res-
ervoir will pass through the passages L L

- back into the lift- chamber J again, 11]813@%(1 of

25

being forced into the boiler. |
The operation of the injector is as follows:
The valve F must first be closed. The valve

- Qis given a quarter-turn,which allows enough

30
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Steam to pass into the chamber A’ and t0
pass through the lift-tubes A B to raise the

water into the lift-chamber J and force it in-
- to the reservoir G.

This water passes around
and between the flanges or ribs on the outside
of the movable force- tube D, and forces it
away from its seat,
this water is sufficiently great to overcome
the pressure of the spring- Valve M, the over-

flow passes freely away. 'The qufutel -turn
which has been given to the valve Q does not
affect the valve I which closes the foree-tube

- C, and hence no water is being forced through

the tubes C D, although the 1113601101 is llftlno
to 1ts full capamty and discharging a cold
overflow. When the water is to be forced
into the boiler, the valve Q is given another
quarter-turn, when the cam of the stem P
forces the valve I Ii backward against the press-
ure of the spring R, when the steam passes
through the force- “tubes © D, as well asthrough

30 the small tubes A B. - The forclble passage of

the steam through the force-tube C into the

tube D creates a vacuum in the reservoir G, |

and thus draws the movable tube D back, so

- as to shut off the cold or first overflow, and

J9
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-the boiler.

the water then passes through the tube D into
When the tube D is drawn end-

wise by the vacuum in the chamber G, all of
the overflow is prevented around its inner
end; but the overflow around the valve M con-

tinues, because the water can pass toward the
overflow from the tube around, the outer end.

When the pressure exceeds from three to five
pounds, the spring N allows the valve M to
sink downward, and thus shut off all further
flow of water around it. The water is then

forced 1nto the boiler at the full capacity of
the machine.

When the pressure of |

301,395

reduce the quantity of water which is fed to |

the boiler, the valve F is opened, when the
llftlng tubes A B will draw water from the

reservoir G through the passages I L in pro-
~portion to the extent the valve F has been
By this means the supply to the

opened.
boiler can be reduced fully one-half its full

| capacity. 'l'omeet and remedy the evils aris-

ing from varying steam- -pressures, the relief-
valve K is used.
pressure causes the machine to discharge faster
than the capacity of the lifting-tubes to sup-

ply, and especially -when the machine hap-

pens to be working with the valve F partially
open. This relief-valve opens automatically
by water-pressure in the lifting-chamber J,
and supplies any deficiency of the water .in

the reservoir G, and thus automatically ad-

justs all differences caused by varying steam-
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"The variation in the steam-

S0

pressures between thelift and the force of any -

injector.

Having thus descubed 0111 mventlon we
claim— |

1. In an injector, the combination of the

Q0

valve QQ, provided with a suitably - Sha,ped |

stem, with the spring-actuated valve E, the
central force- -tube, and the llftlnn‘ tubes, Sub
stantially as shown.

2. The method described of regulating the
amount of water fed to the bmler consmtmﬂ*
in foreing a portion of the water from the res-

95

ervoir located between the lifting -chamber

and the overflow back into the httmn cham-
ber, substantially as deseribed. |
3. In an injector, the combination of the

lift-tubes, the lift-chamber J, the reservoir G,

|

When 113 18 desued to gmde or l

water- pqssqn es between the reservoir and the

lift-chamber, and the valve for controlling
the flow of Watel through these passages, sub-
stantially as set forth.

4. In aninjector, an endwise- movable force-
tube, D, which is made to automatically cub
off the overﬂow by the vacuum formed in the
reservoir, substantially as shown.

5. In an injector, the combination of the
force-tubes C D and a spring-actuated relief-
valve, the tube D being made movable end-

wise, substantially as set; for th.

6. In an injector, the combination of the
steam-valves Q 1%, force-tubes C D, the tube

D being made movable endwise, the lifting-
tubes, the relief-valve, and the spring-actuated

overflow- valve, substantmlly a8 descllbed

7. The combination of the Iift-chamber J,
the reservoir G, the force-tubes, the water-
passages between the reservoir and the lift-
chamber, and the valve for controlling these
passag es, substantially as shown.

In testimony whereof we affix our signatures
111 plesence of two witnesses.

PAUL SCONEIDER.
HENRY TRENKAMP.
NICOLAS FLAMMANG.

Wltnesses
- ErnNsT C,. SOHWAU
GEORGE H. SOHWAU
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