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- To all whom, it me COTVCETTL:

Be it known that I, FRITZ WOERNDR 33 sub-.
ject of the German Empewr and a resident.

Unrtep StAaTES PATENT OFFICE.
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~ (No model.)

of Hamburg, in the German Empire, have in-
vented certain new and useful Improvements
in Self - Acting Boiler Feed Apparatus, of

“which the following 18 a specilfication.

- The present invention relates to that class

- of automatic feed - water apparatus which

10

when used for feeding a steam-boiler give ac-
cess of the steam at a given water-level to a

 suitable device, which device by means of its
~ expansion operates a valve in the feed-water

I5

pipe until the requisite water level has been
reached, when the flow of steam to the said

“expansion device is cut off and by the cooeling

and conseqguent contraction of the ef;pansmn

- devices closes the valve in the feed - Water
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and contraction on the feed-valve.

pipe leading to the boiler.

‘With this end in view my invention con-
sists of certain novel features of construction
and combinations of parts, as will be herein-
after desceribed with reference to the accom-
panying drawings, in which— |

Figure 1 is a vertma,l IOIIG“IEUdIHﬂ.l sect1011 |

of the apparatus which acts by expansion
Fig. 2
shows the arrangement of a form of ﬂ_oa,t--valve
used in connectlon with my feed apparatus.

Fig. 3 shows a steam-boiler ﬁtted w ith my im-

proved feed apparatus.

Similarlettersreferto mmﬂm parts t,h1 oun'h~
out the several views..

The feed apparatus shown in Fig. 1 acts
similarly to that class of automatm steam-
traps that act by the expansion and contrac-
tion of the pipes through which the steam and
condensed water pass.
sists of two pairs of tubes a a, each pair form-

ing a steam-leg of a sub%antlally diamond-

shaped frame. Kach pair of tubes is con-

* nected in the middle by ball-shaped socket-

43

jointsb, and the outer extremities of the tubes
are fixed in smta,bly-shaped unions ¢ and d.

The lower union c¢is provided with an outlet ¢,

~ leading to a condensing-chamber, and the up-

~ peruniond with a flan Ued steam-inlet 7.
- tubes aform a dlamond or pamllelowmm and
the steam flowing into the Same expands itin

sb

_ umons ¢d are 1mm0vably held The unlons'.

such a manner that the joints b moveoutward

away from each other, provided that the two

The apparatus con-

The

float p

tubes a.

e d are prowded with elbow-joints g, the lat-

ter communicating with each other by a con-
necting - tube A and respectively with the
boiler-feed pipe [ and the water-supply pipe
k. Ataboutthe middle of this tube, between

55

the joints b, is situated a valve- ehamber 5

which is conneeted with one of the joints O
by a screw rod or bolt m. The valve-spindle
m' of the valve 7 proper is connected to the
other joint b. The position of the valve-spin-

| dle=—1. e., the stroke of the valve—may be

1eﬂ"ulated as required by means of an adjust-

1ng-screw 7.

The above-described feed appm atus 1S con-
nected, by means of a float-valve device p 2/,
with the boiler M, which is to be fed in the
manner shown in Fig. 3. The npper neck o
of the wvalve - (,.ha,mber p' 18 conneected, by
means of a tube 0o/, mth the steam-inlet 7
The valve-chamber p' is farther in commu-
nication with the steam-space of the boiler

by a pipe r and with the water-space of the

'bollel by a pipe q. 'The float- valve chamber
p' is attached to the boiler at such a height

that the level of the water in the former is

sufficiently low when the water in the boiler

is at its lowest level to cause the float p and
the valve w, which is attached to it, to open

the passage in neck o and to close 1t when
the water-level in the boiler rises.

In the
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latter case no stea,m can enter into the frame

o a and the valve ¢' remains closed; but when
the water-level in the boiler smks s0 that the
opens the outlet-neck o steam from

the boiler will ﬂow through the tube r, the

8

valve-chamber p’, and the pipe o' into the

The la,tter._ expand in consequence
of the heat and pressure of the steam suffi-

ciently to open the cut-off valve in the tube

h, thus allowing the feed-watertoflow through
the supply-plpe k, the tube 2 and the open

boiler., As the valve- chamber 1 is attached

to one mde of the expanding tube-frame and
‘valve 7' to the other side of the said expand-
ing tube-frame, the effect is that the expan-
sion of the tube-frame causes the opposite

‘tubes to sprea,d apart=-that is to say, the

tube carrying the valve-spindle and valve in

Qo

valve therein, and throu oh the pipe/ into the |
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onedirection and the tube carrying the cham-

ber and the valve-seat in the opposite direc-

tion—from which arrangement it results that




‘T

bhe opemnﬂ' or closmﬂ' stroke of the cut-off

- valve is twice as ﬂ'reat as if the valve or its
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chamber were each moved alone. The feed
continues uninterruptedly until the water-
level in the boiler has risen sufficiently to

cause the float-valve p to close the steam-

outlet o, whereupon the tubes a cool and con-

tractagain,thereby reversing the action above
descmbed closing the cut- off valve in the
tube A and preventmw further passage of wa-
ter into the boiler.

Referring again to Fig. 1, it will be ob-

served tha,t the union from which the exhaust

takes places, here shown as the lower one, ¢,
contains a passage somewhat smaller than
the diameter of the lateral steam-legs, while
the exhaust-pipe e has guite a relatwelysmall
diameter. This construection will allow of a
certaln steam-pressure to be maintained in
the frame, especially after the pipes d have
been heated up to approximately steam tem-

perature, when this steam-pressure will ex-

ert - itself and tend to make the frame assume
a circular form 1rrespeetwe of the effect pro-
duced by expansion.
of pressure will be regulated by the size of
the passage in the union ¢ or the outlet-pipe e.

Having fully described my invention, what

I claim, and desire to secure by Letters Pat-
ent, 1s—-—-
1. Inanautomatic regulating device, apair

of steam-legs connected to an inlet-union at
one endand an outlet-union at the otherend, -

a valve connected to one of said legs and a
valve-casing to the other, whereby both valve
and valve-casing are caused to- simultane-

ously move an equal extent, substantially as

and for the purpose set forth.

2: Inanautomatic regulating device, a pair |

ofsteam-legs eonneeted toa stea,m-inlet anion

- at'one end and a steam-outlet union at the
- other end, each of said legs connected to a
movable element of a suitable controlling
device, and means for producing steam-pres- |

Of course the amount:

683,366

sure in said leﬂ's to cause them to sepmate
to actuate the controlling -device, substan-

tially as and for the purpose set forth.
3. Inan automaticregulating device, a pair
of steam-legs connected to a steam 1nlet union

at one end and a steam- outlet union at the
‘other end provided with a contracted steam-

outlet, each of said legs connected to an ele-

‘ment of snitable controlling device, substan-

tially as and for the purpose set forth.
4. Inanautomatic 1egu1atmﬂ' device, a pair

I"of steam-legs, a steam-inlet union at one end

and an outlet-union at the other end, a feed-
water pipe between the steam-legs, a cut-off
valve intermediate the end of sa,Id pipe, the

casing of said valve connected to one of the
legsand the valve-stem to the other, sttbstan-
tially as and for the purpose set f01Lh

5. In combination, a boiler; a steam- -pipe.
connected with the stea,m -space thereof; a
cut-off valve controlled by variatidns in the

level of the boiler-water and contr olling the
flow of steam through said pipe, an auto-_

matic feed-regulator comprising a pair of
steam-legs, a feed-water pipe between said

legs, aunion connecting one end of the steam-

legs and feed-water pipe with the aforesaid

steam-plpe and with a water-supply pipe,

respectively, a union connecting the opposite

ends of said steam-legs and feed water pipe,

sald union having a. contracted steam-outlet

port and a port in communication with the
feed-water pipe and with the water-space of
the boiler, and a cut-off device in said feed-

water pipe comprising two codperating mem-
bers each connected with one of the steam-
legs, whereby said members are moved in op-

posite directions by the contraction and ex-
pansion of the steam-legs, substantially as

and for the purpose set forth.

FRITZ WOERNER.
Witnesses:
MAX LEMCKE,
E. H. L. MUMMENHOFFT.
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