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‘10 enable others skilled inthe art to which it ap-

pertains to make and use the same, reference

UNITED STATES

PATENT OFFICE.

'FERDINAND BRUNBAUER, OF VIENNA, AUSTRIA-HUNGARY.

INJECTOR.

SPECIFICATION forming pa,rt of Letters Patent No. 495, 7'”8 dated Aprﬂ 18, 1893

“Application filed October 12, 188'3! Serial No. 396,895,

(Model, )

To all whom it may concern:
- BeitknownthatI, FERDINAND BRUNBAUER,

a subject of the Empel or of Austria-Hungary,
residing at Vienna, in the Province of Lower

'Austrla, in the Empue of Austria-Hungary,

have invented certain new and useful Im-
provements in Injectors; and I do hereby de-
clare the following to be a full, clear, and ex-
act deseription of the mventlon such as will

~ being had to the accompanying dra,wmtrs and

20

- (paltly in section) of ] Fw 1illustrating means

to 1etters of reference marked thereon, whlch
form a part of this specification. |
Referring to the drawings: Figure 1 is a

1011-:1'1tudmal axial section of an m,]eetor for
.steam boilers, embod}mtr my invention. Fig.
2, 1s a similar view of the rear portion thereof
-111ustra,t1nn' a modified construction of start-

ing 1ne(,h.a,nlsm Fig. 8, 1s a.side elevation

for adjusting the valves mdependentlv of the
hand lever.
The invention rel&tes to that ela,ss of in-

jectors in which a plur ality of valves, for the
admission to the injector, of steam and water,

~are employed, and in thh the valves are

. ..30
35
40

45

combined with mechanisms for controlling or

regulating the volume of steam and water to_

the IHJeCtOI

In injectorsof usual constr uetmn the mech- |

anisms for controlling the valves are of such
a nature as to requi'r"e a skillful operator to
handle the same. My invention has for its
object to provide means whereby the hand-
ling of this mechanism is facilitated, and
whereby the mechanism itself is greatly sim-
plified, and the said lmpmvements are appli-
cable to injectors Workmﬂ' mth one or more
steam-jets.

To these ends the invention oonmsts in the

combination with the steamn and water ad-
mission valvesor devices, of controlling mech-
anism operated by one and the same lever
and operating thesteam and wateradmission

- devices successively, and in means for oper-
ating the steam-valve independently of the |
water admission valve; also in structural
features and combinations of parts substan-

tially as hereinafter fully descrlbed and as

~ set forth in the clalms

Referring more paltlcularly to Fig. 1, 1

‘have shown the 1n;|ect0r casing, C, made of
two parts, ¢, and, ¢ bolted together by means |

| of bolts, c&

necessary.
| vided interiorly at its outerend with I‘le, ¢,

the steam branch, S B and water bmneh W
B, while the Sectmn c’, has the usual overflow

bmnch O B, and the delivery branch, D B,
for com:leetlon with the boﬂer in Whlch last

named branech is arranged the usual check-
valve, V. In the overflow chamber 18 ar-
ranged a check-valve, V/, whose movements
relatively to the valve-seat, s, may -be con-

‘trolled, or which valve may be locked to 1ts

seat, s, by means of a serew, S, so that the over-
ﬂf::w can be regulated, or the valve closed

The section, ¢, of the casing has 55

6o

when it is desired to use the injector as a
feed water heater, as is flequenﬂ} the case

in locomotive m;]ectors
The delivery branch, D B, in.which ‘rhe
check valve, V, is seated IS a tubular casing

C’, serewed into section, ¢, of casing, C, and-

pmjeets into said section, ¢’. To the inner

end of the casing, C’, is connected the deliv-

ery cone, D C, by means of a swivel joint, j,
as shown.

To the dehvely cone, D C, is connected the
condensmﬂ* cone, C°, which cone has arms, c°,
projecting from an annular flange, ¢, said
arms forming part of an interiorly screw-
threaded rmg, c’, Screwed onto delivery cone,
D C. |

The condensmw cone, 03 has one or more

| overflow ports, cﬁ and is screwed onto the
combining cone, C C.

It will be observed that the- cones, C C, 03

and, D C,are all connected with the casing,

C’, and as this is screwed into the end of the
section, ¢/, of the inclosing casing, C, they
may be bodily removed when this becomes
To this end the casing, C/, is pro-

for the application of a key for unscrewing
the casing.

The arrmwement of nozzles described is

substantmlly that of the well known Fried-
man injector, but any other arrangement or
set of nozzles may be used.

Within the section, ¢, of the mclosmg cas-

passage is contracted as shown at a, the vol-

“ume of steam passing through the cone being
| eontrolled by a lifting cone, L. C, that is en-

larged about its lonn‘wudlnal eenter as at, a’.

The lifting cone, I, C, constitutes the main

valve. Itismovableendwise within thesteam

3¢ .

g0
95 -

100

ing isscrewed the steam cone, S C, whose axial

105

75 ';
The said casing, ¢/, is of less di-
| ameter than the inclosing casing to form the

overflow chamber, O C, between the two.

o
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cdne,'S C, and has its seat, s/, in the tubular | along, thus opening the passage to the steam

portion, C% formed within the section, ¢, of

- the inclosing casing, C, to which tubular por-

10

tion the steam cone, S C, is connected.

The combined valve and lifting cone, L. C, |

has ports, p p, forthe passage of steam there-
to, and 18 provided with rearwardly project-
ing arms, a® that guide the same within said
tubular portion, C? as the cone is moved to
and from its seat, s’. | R
Within the inner end of the lifting cone, I,
C, is formed a valve seat for the conical jet-
valve, V7 that has a stop-flange, v?, co-acting

- with a sleeve, v, screwed into the inner end

15

of the lifting cone to limit the movements of |

sald cone valve which is formed on or con-
nected with the forward end of a valve stem,

-V S

20

- ing casing, C.

30
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The rear end of the valve stem, V 8, is se-
cured to a forked valve shifter, V 8, provid-
ed with a slotted sleeve, s, through which
passes loosely a toothed bar, B, secured in a
bearing, b, formed on section, ¢, of the inclos-
The forked valve-shifter, V
o', also has a bearing, s% for the fulerum pin,
P, of the forked shifting lever, 1., in a tubu-
lar portion of which is arranged a locking
dog, D, secured to an operating angle lever,
L', pivoted eccentrically on lever, I, and pro-
vided with the cam or inclined faces, &, 3.
Within the upper tubular portion, [, of lever,
L, 1s arranged a spring actuated follower, 72,
that impinges upon the reverse inclines, 2, [,

of lever, L/, so that when said lever is moved

toward lever, L, to withdraw the locking dog,
D, from engagement with the teeth of bar, B,
and again released, the spring-actuated fol-
lower, % will return lever, 1./, and locking
dog, D,into their normal positions. Thearm,
l’, of lever, L,is connected with alink or links,
L7, pivoted to section, ¢, of casing, C.

The water branch, W B, opens imwardly
into a valve easing V C, that has two ports,
p’,and, p*, adapted to beclosed by valves, V3,
V4, the stem, V S% of whieh has at its outer
end a collar, ¢? forming an abutment for the
arm, A° of the valve shifter, V S’, the other
arm, A* straddling or loosely inclosing the
sald valve stem, V 8% and serving as a guide
therefor.

The operation of the injector when con-

- structed as above described, is as follows: If

55

6o

~injector.

the lever, L, is moved a short distance in the

direction of arrow, A, the valve, V?, will leave

its seat without affecting the lifting cone, L
C, steam passing from branch, S B, through
ports, p, into lifting cone, . C. The steam
thus injected will find a free outlet through
overflow chamber O C, valve, V’/, and over-
flow branch, O B, and thus forming or pro-

ducing the necessary vacuum in the water

chamber, W C, water being drawn into the
As soon as the water commences
to flow out of overflow branch, O B, the lever,
L, 1s again moved in thesame direction, when
the collar, v° of valve, V? abutting against

fering with the water valves, V3, V4

cone, S C. When the lifting cone has been
moved sufficiently to completely uncover the

i steam inlet end of the steam cone, S C, the

70

valve shifter, V 8§/, will be in such a position |

as to cause the arm, A~ to strike the abut-
ment, a°, on valve stem, V S?, the position of
the valves, V3, V4 being then such as to leave
the ports, p° p?, fully open, admitting a full
flow of water to the combiningcone, C C, and
simultaneouslyafuall flowof steam tothesteam
cone, S C. DBy a further movement of the le-
ver, L, still in the same direction the arm, A%
carries the valve stem, V S?, and valves V3,
V4 along and the ports, 9% p? are more or
less closed according to the extent the valve
shifter, V 5§, is moved, thereby regulating the
volume of water admitted. _

It is often desirable to decrease the volume

of steam admitted tothe injector without cor-

E

30

respondingly decreasing the volume of water

admitted, and this may be readily done by
the valve shifting mechanism described.

It will be readily understood that when the
arm, A® of valve shifter, V S/, is in contact
with abutment, ¢°, on valve stem, V S? the
arm, A® of said valve shifter will have moved

away from the abutment a distance nearly

equal fo that between the inner faces of said
arms, or a distance equal to that necessary to
move the lifting cone, L C, completely off its
seat, s, to fully open the steam passage to
cone, S C. It follows that the lifting cone, 1

go

95

I O¢

C, may be moved toward its seat to more or

less close the passage for the steam to the

steam cone, S C, without in any way inter-
The
lever, 1., in this case is of course moved in a

10!

direction the reverse of that shown by ar- |

row, A.

In injectors for locomotive or other boilers,
in which the steam is kept substantially at
the same pressure, it is desirable that when
the valume of water to be admitted is once
adjusted it should not be disturbed after-
ward, the operation of the injector heing con-
trolled by the adjustment of the volume of
steam admitted thereto. | |

for the purposeslastabove referred to,I have
shown in Fig. 2, in which the operative ele-
ments are precisely the same, though differ-
ently arranged to suit the altered conditions.
he valve stem, V S¢ passes loosely through
an extension of the valve shifter, V S’, that
has a vertical axial bore in which is located

a spring-actuated locking dog, D’, provided

with atransverse slot, the upper face of which
is inclined, as shown at, d’.. A cone pin, P’,
guided by a screw, s° that projects into a
groove 1n said pin is adapted topass into the
transverseslot of thedogand impinging upon
the ineclined face, d’, thereof lifts the same

out of engagement with a shoulder, S? formed |

by an attenuated portion of valve stem, V S2
When the locking dogisin the position shown

sleeve, v, will earry the lifting cone, L C, | in Fig.2, 1t performs the function of the arm,

ITC

I IC
A construction and arrangement of devices:

I2C
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posite direction.
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A2 of the valve-shlfter V S’; (Fig: 1) to earry era,tmﬂ' to move the latter successwely to or

the same from left to nbht while the exten-
sion, E, of valve shifter co-operating with the

'_head or collar, a’, on the outer end of the
valve stem, V S2 carries the same in an op-
It is obvious that when the

~ valves, V3, V4 are adjusted to the desired

IO

~without dIStUI‘bIHO‘ the valves, V3, V4
- course, any other mechameal devwe may be

-volume of water to be admitted, and the dog,

D’, is locked out of the way of shoulder, S%
the valve stem, V S, may be moved to and
fro, to regulate the Volume of steam admitted
Of

substituted for the lever, L to Opera,te the
valve shifter, V. S’. -

In Fig. 3, I have shown a further modifica-

t10n in the valve operating devices which are,

~ in every respect, the same as those shown in

20

Figs. 1 and 2, except that instead of a toothed
ﬂ'mde bar for the valve shifter, V 8/, employ
a revoluble screw shaft, S, the sleeve s*, of
the same construction as ShOWll in Flﬂ‘S 1 :;-md

2, said shaft, S’, being provided with a suit-

2. 5

- shaft.

30 C

, able hand-wheel W. The locking dog, D, is

shaped to ploperly engage the thread of the
By means of this arrangement the
valves may eitherbe adjusted by the lever, L,
or independently of said lever by the hand
wheel, w, by means of which latter, a more
delicate ad;]ustment 18 possible, and ‘said ad-
justment may be effected through the medinm

of the hand wheel without dlsenﬂ'agmg tiie

- locking dog from the thread of the shaft,

35

wheleby sz—ud shaft is made to serve the two
fold purpose of an adgnstmu' device as well
as a locking device for the hand lever.

course, thls construction may also be applied

- to the valve shifting devices shown in Fig. 2.

40

I am aware that 1n;|eetors have heretofore
been proposed in which the steam and water

“admission valves are operated &multaneously

by one and the same lever,as for instance, in

the Ware system. It is well known however,

that in order to obtain the greatest eﬂiclency
the valve shifiing mechamsm should be so
constructed as that the valves may be oper-
ated independently of each other, and this

- object is®attained by my 1nvent10n

.50

T

Having described my invention, what I
clalm, and desne to secure by Letters Patent
18— |

1. In an m;;ector the combmatmn with the
steam and water admission valves, the stem
of the last named valve being provided with
one or more abutments, of a-va‘lve shifter
rigidly connected with the stem of the steam
ELdII]l.E:SIOII valve and provided with one or
more arms extending into the path of the

~ abutment or abutments on the stem of the

60

water admission valve for the purpose of mov-
ing the valves successively from or to theu

| seats for the purposes set forth.

2. In an injector, the combination *mth the
steam and water admission valves and de-

 vices for actuating the same such as a shift-

ing lever and'connections between the same

and the stems of the valves arranged and op-

|

i

| forth, - |
~ In testlmony whereof I affix my signature in

from thelr seats,and a hand lever for operat-
ing the shifting lever, of an actuating device
as a revoluble screw shaft and a pin or dog
connected with the sh1ft1nﬂ- lever engaging
the thread of the shaft, substa,ntmlly as and
for the purpose set i‘orth |

3. In an injector, the combmatlon with the
steam and water admission valves, a valve
shifting mechanism comprising a shifting de-
vice a,nd a connection belween the same and

the stems of the valves, said device being
efe

provided with a tubular bearing, and a screw
shaft revoluble in said bearing and provided

- 3

70

75

with a hand wheel, of a hand lever connected

with the valve shlftmw device for imparting
motion thereto, said hand lever having a
locking dog adapted to engage the thread in
the screw shaft whereby the valve shifting
device may be operated independently of the
hand lever, for the purpose set forth.

4, Inan m;jector the combination with the
steam and water admission valves the stem
of the last named valve being provided with

o o

one or more abutments, of a valve shifting

device rigidly connected to the stem of the
steam valve and provided with a longitudi-
nally slotted guide sleeve and one or more
arms extending into the path of the abut-

ment or abutments on the stem of the water

admission valve,a hand lever connected with
and operating the valve shifting device, said

hand lever being provided with a locking dog

and a screw shaft revoluble in the slotted

sleeve and adapted to be engaged by the lock-
Of |

95
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ing dog of the hand lever for the purpose set :

forth
5. In an m;]ector the combination of the

108

valve shifter provided with arms, A% A% the
steam admission valve and its stem_connecﬁ;ed- |

with the shifter, and the water admission valve

the stem of which passes through the arm, A%

of said lever, said stem having an abutment
interposed between sald-arms of the shifting

lever, substantially as and f01 the purposes_

specified.

6. In an injector, the combmatlon with the

valve stems, V S and V 82, the latter having
a collar, a? the shifting dewce, V §’, con-
nected with stem, V S, and having arms, A?
A% adapted to co- operate with said collar, cﬁ

said shifting device, V 8/, having a ﬂ'ulde -
120

sleeve, 5% of a guide bar extendmg thmun*h
the sleeve and held against longitudinal mo-

tion therein, the hnk 12, the hand lever, L,
pivoted to said link and to the shifting de-

vice, V &/, and having a locking dog, D,
adapted to enter the slot in the sleeve, s¢, and
engage the cuide bar, for the purposes set

presence of two witnesses.
FERDINAND BRU\TBAUER

Wltnegqesﬁ | |
NETTIE S. HARRIS,‘ |
RupoLF voN CLANK,
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