3 Sheets—Sheet 1.

0. WESTPHAL,

(Model.)

N 8

No. 312,591.

: ,
. ._ I IING
S s £ Y
Py -
E 2
: 3
& .
. P =z
s
(o
et
-
=
-
o . hl// B
%ﬁﬂr/ |
Nt O
NI

- Wiinmesses:

his 3\.’(.%@1"1\.&1:{5 '

T

. N. PETERS. Phato-Lithographer, Washington, D. €.




 (Model.) 3 Sheets—Sheet-2.

0. WESTPHAL.

. ~ INJECTOR. h

£ig 2.

A
X— - N\ X
\-""-__—_:"‘ —
N— =
A = =
. / C _ c
\VZ
L - | |
7 Wv_ g
. &
H X
- WITNLSSES® ~ INVENTOR .
/cé&am.,/vé(,clé'o,/ OHOWE’S?phaZ. -

. afaﬂmemﬁm o | o - BY/J%ZWA%% .

ATTORNEY®S

N. PETERS. Photo-Lithographar, Washington. 0, C.




3 SheetS——Sheet 3,

0. WESTPHAL.

(Model.)-_

~ INJECTOR.

IR
N

AN

w i

-k ok - T A .

N NN

No. 312,591.

S

AR

N

LO
O
o
..nU“. | .
oy AL
D | | _“ i
B “h _ —_, i | =
o Y 7 =
> e} _ d//z L\mﬂx s
s % NG A W,
Ay by | \\r//// _ w///ﬂ\ -
B N/ a )

.’.#.'ﬂ.‘.ﬂ.l..ﬂ.ﬂi..’ﬂu

_s
N T
o &
2w .,_,m
S b &
MWWR
SN
& S0
—T1 i
~ _
N |

AR
I |

7
M - — .J.-II. —— gl.‘t ﬁ
- i
- — -~ — X
L h ]

u - N \ \ 24 78 | .
N N—
QY . AN Wl ra

7R

-

47

NN

¢i7iéé;;df#{4&ﬁgézsz

ko de B Qs

WiTnesses;

N. PETERS, Photo-tithographer, Washington, D. C.




UNITED STATES PATENT OFFICE.

OTTO “WE%TPHAL OF BUGKAU MAGDDBURG PRUBSSIA, GERMANR ASSIGNOR
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T o all whom it maz v concerm:

- Beit knownthat I, OTTO WESTPHAL, a citi-
zen of Germany, resn:hng at Buckau- Man*de-
burg, in the Province of Saxony, Prussia, Ger-
niany, have invented new and useful im-

provements ] in Injectors, of which the follow-

- ing is a Specification.
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This invention relates to Improvements in
injectors for steam-boilers; and it consists in
certainimproved constr uction whereby is pro-
duced an injector exceedingly simple in ar-

rangement, the motion of the steam-valve, the

suction-valve, and the overflow-valveall being:

controlled by asmgle hand-lever, so connected

with said valves that when the 1ever 1S moved
in one direction the suction-valve begins to

rise from its seat, and when clear of its seat

the steam-valve begins to rise {rom 1its seat,

the overflow-valve having begun to leave its
seat at thesametime as the suction-valve, and
when the steam-valve is entirely clear of its

‘seat the overflow-valve has returned to its

seat, having traveled over its course twice
while the suction and steam valves were rising
from their seafs.

The novel constiuctmn of the valv es and .

nozzles and their connection with the hand-

* lever to produce this effect will be hereinafter
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described and claimed, and is shown in the
accompanying drawmgs, in which—

Figure 1 is an elevation of the injector.
Figs. 2and 3 are vertical sections of the same.
Fig. 4 is a horizontal section on the plane x &
Fw 2.

S11111]a; letters mdlcate Cor resl)oudmg parts. '
The letter A designates the casing of thein-
_jector, composed of the two parts, a and b, se-

~cured together steam-tight by screws ¢, the
- part & being provided with a lateral water-

40

branch, B, a lateral overflow-branch, C, and

~ab 1ts lower end with internal threads to re-

45

celve the bushing H, into which is screwed the
feed-pipe D, leading to the boiler, and pro-
vided with a check-valve. (Not shown in the
drawings.)

d is the steam- nozzle secmed to the part b
of the casing, its upper part being formed for
“a valve-seat for the steam-valve f. The steam-

valve f is cast integral with the suction-nozzle

so ¢, which enters the steam-nozzle d, the up-

1

are drilled centrally, the hole in the valve be-
ing fitted as aseat for thesuetion-valvey, which
consists of a spindle ground to form a pin-
valve, its upper part passing through the head
i and also bearing in the lug k, cast mtem al
with the bushing 7. The slide-blocks ' w ork
in slides formed by lugs %, cast integral with
the part a. By this 'umnuement of valves a
mutual wmdanee of the valves is procured, and
all lateral motion is prevented.

To the suction-valve j is secured a block, e,

and also with a

serving to prevent 10tat10n of said slide-block.
- B is the combining-nozzle, and G the dis-
charge-nozzle. The dlscharﬂe nozzle 1s Pro-
Vlded with a flange, ¢, abuttmn‘ against the
part b, and is Secur ed to the same by the bush-
ing H.. The combining - nozzle is provided
w1t]1 internal threads engaging threads in the

“discharge-nozzle, and on its upper end with

1111ﬂ's Iendeunﬂ the fit steam-tight.
In a; valve - Seat formed in the ov erﬂow

branch C is fitted a valve, #, cast integral with
30

1ts stem s, which is guided by passing thl ough
a hole in the budne t, cast integral with the
elbow J, screwed Into the overflow - branch.
The valve- stem s is formed with a slotted hole,
1, the extremities of which form part of teeth
engaﬂ'ed by a lobe or cam, v, secured to the
shaft k'.

w 1s a clack-valve bea,lmg on a valve-seat in
the dlschal ge-nozzle G, and cast mtegral with
the stema’ whlch 18 0‘111ded by passing through
a hole drilled centr ally inthe bridge ', secured
to the bushing H.

The means used for operating these valves

is as follows: The eccentric L, as before men-

tioned, is provided with an eccentrie slot, ¢,
and is firmly secured to the shaft L. Said
shaft Li is formed with a conical surface bear-
ing in the bushing d’ received in the part a,
and passes thrmwh the bushing ¢, screwed to

the bushing the whole for 11111510‘ a very effi-

ciens form of stuff ng-box. To the end of the
shaft projecting from the stuffing-box is se-

rights 4, the head ¢, and the slide-blocks . | cured the bent lever M, provided With a han-

The head i and the valve-body of the valve f
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_'pl ovided with an arm, n, which 18 enwa,n*ed by o
aslot in the eccentric D for the purpose whlch'

will be hereinafter described,
slide-block, o, which slides in a slide formed

by the lugs p, cast integral with the part a,
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. io
- valve r are down upontheirseats.
o lever is moved forward in the dlrectmn of thes

- arrow marked near it in Fig. 1, the slot ¢’ in |
- the eceentric engages the arm ?z and the suc- |
15 tion-valve is gradually drawn ﬁom_ 1ts seatb, |
... .allowing steam to enter thesmall steam-nozzle |
g through the stea,mﬂtlpply pipe, which pro- |
... dueces sufficient suction to draw waterinto the
. injector through the water - sapply pipe B. |
When the lever M has been moved through an |

20
5 :ano*le of thlrty deglees owmn to the ealeu]ated:

‘cured to the shaft K’.-

2 ' - 312,591

dle, f', and plvoted at 1ts lower end to the '] jector ceases to "G‘H)I‘L
slotted or eonnecting-link N by a bolt, ¢'.
link conneects with a crank, O, which is se- |
- Said shaft passes into |
‘the overflow-branch. C and is: provided with |
‘a lobe or ecam, v, whwh engages thevalve-stem |
RN "When the lever M i1s in the |
- positionshown mthe drawings, (see Figs. 1and-

. -2y)ythe injector is not working, and the steam- |
valve f, the suetion-valve 4, and the overflow- |
Whenthe |

;be llfted cleal eff its SE“"Lt aud at bhesame tlme=
the block m will engage the head i, vertically |
lifting the steam- Vllve I gmdu&lly from its
- seab, and as the lever approaches ninety de-

- grees the steam-valve v,:lll be lifted: elem off

o | ;the Sseat.

4.0
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. By the combmatmn of the levm& befme nmen-
:tmned while the suction-valve J is bemﬂ‘hfted: :
... .the overflow-valve » is being drawn from 16s
- seat by the motion 1mpa1ted to it:by the cam
oo, allowing the mixed steam and water topass:
EEERRES :outthl oughthe overflow-branch C.
1low- Valwecontmues toopen until the lever has
passed through an angle of about sixty de- |

grees, and on ‘i:11e farther motion of the Same
begins to close on its seat. At ninety degrees
1t 18 entirely shut, and the increased pressure
of the steam and water forces the clack-valve
w, which had been previously held to its seat
by the unbalanced boiler-pressure from the
same, and water is forced into the boiler, the
injector now being in its maximum wor kmﬂ
condition. In moving the lever M back the

suction-valve 1s first bmuﬂ*ht down upon its
seat in the steam-valve f, and then forces the
same 1nto 1ts seat on the steam-nozzle d,while
at the same timethe overflow-valve first opens,
and when the lever 1s in itsend position again
closes, and the steam being shut off the in-

- The |

Theover-

valves were wide open that at some time dur-

standing by a vacuum so produced inthe feed-

jector be raising the feed-water.

‘What I claim asnew, and deswe to secure byé o

Lettels Patent, is— =

1. Inan mJectm the overﬁow Va,lve? fmmedf SRR
111tegral with 1ts stem sald stem bemgpmmd EEEEE
ed with a slotted hole %, the ends Of \&111(3}1: s
form teeth engaged by the lobe v. SRS
2, The cﬁmblnamon subst@nt“lally as hm ein

debcmbed of the steam-valye f, the suction-

valve 7, and the overflow-valve », of thelever
1 M, which' when moved back and forward

causes the steam-valve f and thesuetion-valve -

1t 1s also evidentthat
1f ‘at one instant durmﬂ* the throwing of the - .
injeetor into operation the steam andoverflow .
ing the shutting off of the injector the same
will take place, but immediately after the =
overlow-valve closesup and the water ispre- =
~vented from passing out; hence it will be left
66
water pipe to a certain limited height above =
the level of the water in the tanlz; 1f the in-

7@?5?:5j?%

J to open and to close once, and the overflow- 7 5: SEREE
-valve r» to open and close twice and to leave
1t closed whemevel saad lever 1s ab elthel of 1ts= i
~end positions. S

3. The combmatmn substa,ntlallyashelem: .

befme described, in a111njeet01 of the suction-

8o
nozzle 9y the Stemm -valve 7, fm med at itstop,

the reciprocating non-rotating valve 7, seated
-in the valve f, the uprights rising from the
valve 7, and the head ¢, formed :w:ith and ¢on-
‘necting the upper ends of the upright and
| for!m'i?ng a guide for thestem of the valve j.

4. The combination , substantially as herein

described,with the casmﬂ* A, the steam-nozzle
d, and the overflow-nozzle r, of the suction-

nozzle g, the valves f and j, the block m, and

slide-block o, the eccentrie E, containing the
slot 4, the shatts L, the lever M, the connect-
ting-rod N, thecrank O, and the shaft K', pro-
Vlded W1th the lobe o.

In testimony whereof I have hereunto set my
hand and seal in the presence of two subserib-
Ing witnesses.

OTTO WESTPHAL.

Witnesses:
Wirtrianm C. I‘ox
JOH. KRACKE.
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