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To all whom it may concern

Beit known that I, JAMES FRANK DURYEA,
a citizen of the United States of America, .-;md
a resident of Springfield, in the county of

-5 Hampden and State of Massachusetis, have

invented certain new and useful Implove-
ments 1n Steam-Boiler Feeders, of whieh the
following is a full, e¢lear, and exaet_ descrip-
tion.

to  This invention relates to improved means

for automatically governing or controlling
the feeding or supplying of water to a boiler;

- and 1t more particularly relates to an appd—

‘ratus of the character indicated wherein the

15 thermostatic condition of a bar or rod (as

produced either by the lowering of the tem-

perature thereof when a considerable supply

of cold water is being or has been introduced
1nto the boiler or by the raising of the tem-

20 perature when the water becomes lowered

and the steam-pressure excessive) controls
the course of the water being forced by the
pump which is operated by the engine tak-
ing steam from the boiler or foreed by other
25 means,so that for the proper time,as required,

much or all of the water forced from the sup-
~ ply toward the boiler will enter the boiler

and so that thereafter when the water has
been supplied into the boiler in sufficient
30 quantity a considerable portion of the water
being pumped will have a return course back
to the supply or at least diverted away from
the boiler.
- This invention is paltlcularly available in
35 connection with the boilers for supplying
steam to engines with which motor-vehicles
are equipped, especially for the purpose of
relieving the factor of danger which might

- otherwise exist by reason of the water run-

40 ning low in the boiler. -

'Che Invention in part consists in the com-
bination, with a steam-boiler, of a water-con-
duit in eonnection with the boiler and with
which isconnected a. water-feed pipe,a branch

15 or portion of said feed-pipe having a valved
connection with a conductor, the course of
whichis diverted away from the boiler, a ther-
mostat or member located in said conduit

~and subject to temperature changes as occa-

50 sioned by excessive or deficlent water-supply

in the boiler, which bar operates the valve

drawings, in which—

| which opens and closes communieation be-

tween the water-feed pipe and the said di-
verted conductor; and the invention further-
more consists in the inclusion 1n the appara-
tusabovecharacterized of the alorementioned
conduit, in which the thermostat-bar is in-
closed, an&nﬂ*ed obliguely to the water-level
in the bn:nle]I f01 increased e 101611(3}? of action;
and the invention also consists in an auto-
matic feed-water apparatus for boilers com-
prising particular ecombinations and arrange-
ments of parts,allsubstantially ashereinafter
fully deseribed, and set forth In the claims.
Reference is t0 be had t0 the aeeompanymﬂ‘
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}ﬂlfrme 1 is a plan view of a steam-boiler, an
engine, and pump, showing the a,rmnﬁ'ement
in eonjunetien therewith of the autmnatie
water-supplying apparatus for the boiler.
Fig. 2 is a side elevation of the same. Fig. 3
is a side elevation, on a larger scale, of some
of theimportant parts compr Ised in thisi inven-
tion which are shown in the preceding figure.

Similar characters of reference mdlcal;e 75
corresponding parts in all of the views, |

In the drawings, A represents a steam-
boiler of any ordinary or sultable type, lead-
ing from which to the steam-chest of the en-
oine B is the steam-pipe C, as usual, pro- 8o
vided with the throttle-valve ¢. Combined
with the engine isthe pump, (indicated at D,)
of which & is the operating-piston, the pump
involvingnonovelty initself. Thepump has
connected therewith the pipe 10, which is un-
derstood as leading thereto from the water
sapply or tank, said pipe being continued be-
yond the pump and entering at 11 into the
tubular jacket, drum, or conduit E. This
conduit K 1s located obhquely, as shown in
Fig. 2, relatively to the level of the water in
the boiler and externally thereof. It has end
heads e e, provided with extension-lugs ¢
connected with which are the tie-rods e°.
Adjacent one of the end heads is a bracket or 93
casting ¢, also connected with the extreml-
ties of the tie-rods. The said casting ¢ 1s
provided with an extension-boss g% having a
hole or passage from end to end therethrough
which is axially coincident with the axis of
the comparatively large tube or drum HE. K
represents a bar or rod inclosed as to the
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ogreater portion of its length axially within !

- the said drum E, one end thereof being con-
- fined at & by being threaded and screw-en-
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‘bracket.

gaged in the one end head for the drum and
receiving the confining-nut, while its other

end portion is extended through the gland or |
stuffing-box 2, with which the other end head

is provided, and is also extended more or less
nearly through the passage in the aforesaid

boss g° of the bracket-casting g. The said

bracket-casting is provided with two porus or
openings 7 and 4%, with which the pipes 10?
and 14, hereinafter more particularly referred
to, are connected.

The passage d or by-pass having its'length
parallel with the bar F connects the two ports
7 and 7% said passage being continued through
the gland or stuffing-box £ and receiving
therein the rod or stem m, the 6’(131611’11'(}7 of
which constitutes, as indicated at m? in Fig.
3, the valve proper to close commumcatlon
betWeen the by-pass ¢ and the port 4° and
pipe 14, or if the valve-rod is moved to the

‘right more or less to correspondingly more or

less open communication between said pas-
sages. 'T'he stem of the valve is provided
with the enlarged conical head m?, between
which and the gland £ is the spring m*, the
action of which is to force the valve toward
the right and to. open the by-pass.

0 represents a lever fulerumed at 0° in ear-
pieces formed on or affixed to the outer ex-
tremity of the aforementioned boss-provided
0° represents the short arm of the
sald lever, in contact against which is the
hardened end bushing 8, provided at the outer

- end of the aforesaid bar F, which latter bar
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may advantageously be composed of zine or

~other metal subject to maximum expansion

and contraction as effected by temperature
changes. 'The end bushing 8 may advanta-
geously consist, of a hardened -steel block.
The extremity of the long arm of the lever is

formed with the socketed hub o, playing in
which is the stem 0°, having at its end toward

the valve-stem m the cl rcular flange or piston

0% between which and the end wall of the
socketed hub is interposed under suitable

compression the spiral spring 0%, and the nut

0° constitutes a limiting-abutment.

The pipe 10, which is the feed-pipe through

- which the water is pumped from the tank or
- supplyintothedram (and which water passes,
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after coursing the length of the drum, into
the boiler by way of the pipe 12, which leads

_ from the left-hand end of thedrum in a down-

ward direction to enter the boiler at a lower
portion thereof) has the branch 10* thereof
connected to the aforementioned port 7, while
the pipe 14, which leads from the other port
7%, 18 a conduit for diverting more or less of
the water when the same is bemg excessively
supplied into the boiler from entrance to the
latter, and this pipe 14 may lead back to the
s%%)ply-t&nk or elsewhere, as-deemed desir-
able |

the bar,

the case were the water-level higher;
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I upwardly to.communication with the in-
terior of the-boiler at a high portion thereof.

The aforementioned point of entrance 11 of
the feed-pipe 10into the drum is,as indicated,
below the thermal bar F, while the point of
connection which the pipe 13-has with the
drum is above the bar K. |

In explanation of the capability and opera-
tion of the apparatus described it will, for in-
stance, be assumed that the water in the
boiler is below the desired or normal level,
which is understood as usually being below
the axis of the inclined drum or eondum ab

‘about the middle of its length. Now com-
paratively little or perhaps none of the ther-
mal bar will be submerged in water, owing to

the lowered level; but the steam from the
boiler filling all of the space:in the drum
which -1s unoccupied by water will expand
1ts endwise elongation and thruss
being sufficient to swing the lever over to
force the stem m of the valve against its
spring to cause the valve to close the by-pass.
Now therefore there is no diverted course or
back track open for the course of any con-

siderable portion of the water being forced
Hencea

by the pump through the feed-pipe.
greater proportion of water will be entered
into the boiler in a: given:time than would be
but
30 soon, however, as the water rises in the
boiler, whereby from the-setback or hydro-

static conditions established ‘the drum be-
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comes more nearly filled, a larger proportion

or perhaps all of the thermal bar will be im-
mersed or submerged 'in the cold incoming

water, and by:the direct-action of the latter

on the bar to lower the temperature thereof

the bar will become shortened, permitting the

lever o'to be swung -to follow the -bar, as it
will be caused to do by the retractile action
of the spring m* of the valve. The purpose
of ‘providing the yielding or compensating
medium of contact between the end of the

valve-stemand theleveristoinsurethatin the

event of‘the valve being forced firmlyto con-
tactatand to close theend orifice of the by-pass
there will:be no buckling, crippling, or undue
strain upon any of the movable parts occa-
sioned by a further distention of the bar F.
Of course 1n practice or operation it will be
understood that ordinarily the thermal action

on the bar will effect such gradual changes

thereof and correspondingchangesin the con-
ditions or relations. of the movable partscon-
trolled thereby that the actions and control-
ling or regulation of the water-feed will be

comparatively gradual, the extremes of open-

ing and closing at the valved by-pass not
often under ordinary circumstances occur-
ring.

It will be apparent that by reason of the in-

clination of the drum and the thermal ‘bar

axially therewithin under the usual water-
level conditions in the boiler the bar will be
subject at the lower portion thereof to ‘the

T'he pipe or condult 13 leads from the drum | effect of the water in contact therewith and
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surrounding the same, while another portion | its feed-pipe, of a water eondmt or drum lo-
cated externally of the boiler and 1n an:

of the bar will be bleJe(}t to the heating ac-
tion of the steam thereabout. The mechan-

ism or apparatusis thus rendered more grad-

ual and less violent or abrupt in its effect on
the by-pass valve than would be the case if

~ the parts were level, in which event a slight

15

- 20

lowering of the water level would eornpletelv

L eXPOose the entire length of the bar to be heat-
ed by the steam, whlle again a comparatively
slight rising of the water-level would entirely

submerﬂ*{, the bar.

The pmb E, which for brevity has been
herein termed the ‘““drum,” is in effect a por-
tion of the water-feed conduit,'and its details
of form and construction may be altered with-
out departing from this invention. |

I may, if demred in lieu of having the feed-
pipe 10 connect dir ectly with the drum, have

said feed-pipe carried to connection with one

- of the tie-bars e°, which may be tubular and

| also tubulm

have connection with the opposite tie-bar &3,

- such case be connected with the drum.

25
~ course through the drum-supporting frame

By giving the feed-water the circuitous

before permltbmﬂ it to enter the drum the

- whole apparatus is kept more nearly at the

30

~ desired temperature, and the undue heating

of the structure E and._-63 by radiation Of heat
from the boiler may be thus overcome.

Having thus described my invention, ‘what

- T claim, a,nd desue to secure by Letters Pat-
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ent, 1&——- |

1. The eombm&twn with a steam bmler and

its feed-pipe, of a water conduit ordrum, with

which the feed- -pipe is connected and fvom

“which drum leads a pipe for conveying the

.40
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 the water being fed through the feed-pipe

6o

‘water fed into the drum to the boiler for sup-

plying the latter, a pipe or conductor for di-
verting portions of the water being fed

through the feed-pipe from entrance to said

drum, said feed-pipe and secondary pipe be-
ing connected by a passage at which 18 pro-

vided a valve for opening and e¢losing the
- same, a thermally-actuated device located in
said drum, and cont:

Olling, by its changing
conditions, the operation of the valve for sand

passage, for the purposes set forth.

2. The combination with a steam-boiler and
its feed-pipe, of a water conduit or drum with

which the water-feed pipe is connected and

from which leads a pipe for conveying the

water fed into the drum to the boiler for sup-

plying the latter, a conduit leading from an

‘upper portion of bhe boiler back to Sd-ld drum,

a pipe or conductor for diverting portions ot

from entrance to said dmm said feed-pipe

and secondar y pipe being connected by a pas-

sage at which is plowded a valve for opening

and closing the same, a thermally-actuated |

device located in said druim, and controlling

- by the expanpsion or contraction thereof, the

operation of the valve for smd passage, for

‘thie purposes set forth.

‘boiler,

‘and the latter tie-bar will m;'

obligue or inclined position, with which drum
the feed-pipe is connected and from which
drum a pipe leads to a lower porfion of the
a secondary pipe or counductor con-
nected to the feed-pipe by a passage at which
1s provided a valve for opening and closing

the same, athermally-actuated device located

in said drum, andsubject tothe action of both

oy
g, !:
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the fed water, and the steam in the boiler,

and controlling, by its .changing conditions,

the operation of the valve for said passage.
4. The combination with a steam-boiler and

its feed-pipe, of an obliquely-arranged water

conduit or drum, with one end of which, and
at a low portion of which the feed-pipe is con-
nected and from the other end of which drum

a pipe downwardly leads to the boiler, a con-
duit between the upper portion of the boiler
and an upper portion of the drum, a pipe or

sonductor for diverting portions of the water

being fed through the feed-pipe from entrance
to sald drum, said feed-pipe and secondary
pipe being connected by a passage at which
is provided a valve for opening and closing
the same, a thermally-actuated device located
in said drum, and controlling, the operation
of said valve. |

5. The combination with a steam-boilerand

which the feed-pipe i1s eonnected and from
which drum leads a pipe for conveying the
water fed into the drum to the boiler for sup-
plying the latter, a pipe or conductor for di-

30
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its feed-pipe, of a water conduitordrum, with

10Q

verting portions of the water being fed
through the feed-pipe from entrance to said

drum, and a by-pass connecting said pipes,
provided with a valve, a thermally-actuated
bar located in said drum, a lever subject to
the action of said bar, and actuating said
valve, for the purpose set forth.

6. The combination with the steam-boiler,
and the drum E having the thermal bar cen-

trally therewithin, one end thereof being fixed
~and the other extended beyond the end of the
drum, a water-feed pipe leading into the

drumsy a pipe leading from the drum to the
boiler, another pipe for steam leading from
an upper part of the boiler back to the dr nm,
a pipe connected by a by- -Dass with the feea-
pipe, a valve for elosmu said by-pass having
an opening-spring,

a leve1 operated by sald'

Iog
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bar in one direction and in turn exerting a

closing action on the valve against the valve-
opening spring, su bbtantmlly as described.
- 7. The combination with the steam-boiler,

‘and thedrum K, a pipe leading from the dram

to the botler, a pipe connected by a by-pass
w1th the teed p1pe a mlve fm {:losmﬂ* smd

bc]:f' In one duectlon a,nd in Lum e*&:erbmﬂ' a

closing action on the valve against the valve-

opening spring, there bemﬂ' a medium of
yielding contact between the level andvalve,

3. The (,Ombmatmn wwh aste@m-—boﬂel aud | for the purpose set forth.
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- -sage in the bracket, the lever o pivoted to the.

8 The combma,tlon with ‘rhe boiler and the
drum having the end heads one thereof be-

ing prowded with a gland; a,nd the bracket

or easting ¢ having the boss g* with the pas-
sage therethroufrh and constructed with the

“ports 7 and 7%, eonnected by the by- -pass d, to

which the spring-equipped valve m is pro-
vided, the thermal bar having one end se-

L‘Lll"@d in said drum and its othel end project-

ing through the said gland and into the pas-

. bracket and with Whl(‘h the thermal bar co-
‘acts, and also cooperating with the valve, the

T

drum E, having the end heads ee plovlded |
with Lhe extencmn Ings e* ¢*, and one head

20

pipes or conductors 10, 10%, 12, 14, and 13 all

5 arranged as shown and for the purposes set;
- forth. |

9. The combination with the boiler, of the

provided with a gland <, the tie-rods e® 3 con-

- nected with the lqu and sapporting at thelr

-extremity ecasting g having the portion ¢
plowded mbh a passage therethwuu*h axially |

.....
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coi.n-eiden.t with the drum, and co‘nstrtlctéd |

with the ports 7 and 7* and the uniting by-
pass, the valve m, the lever o coacting wﬂah

25

the valve and pwoted to the said part g*, the

‘thermostat-bar F, one end of which is secared
| to the one end head of the drum, and progeet—-

ing by its extremity into the ﬁcﬂd passage in
palt, g°, and hardened section 8 at the end of

the bar and in contact on the short arm of

the lever, the feed-pipe 10 leading into the

drum, and having the branch 10* leadmn' to

said port 1, the retum - pipe 14 connectmc-'
with the port 7%, the pipe 12 conunecting the
drum with the bmler and the pipe 13 le&dmﬂ'
from an upper part of the boiler back to the

drum, all substantially as and for the pur-
poses set forth.

Signed by me at Sprmwﬁeld Massauhusetts |
this 24th day of Febum,ly, 1900. |

J. FRANK DURYEA
} Wi_tneSSeS-:
WM. S. BELLOWS,
M. A. CAMPBELL.
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