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UNITED STATES PATENT OFFICE.
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CLECIFICATION forming pazt of Letters Patent No. 348,893, dated September 7, 1886,
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(Na model.)

To all whom it may concern:

Be it known that I, NerLsoN CURTIS, of Bos-
ton, Massachusetts, lnve invented a new and
usefal Improvement in Automatic DBoiler-
Feeds, of which the following is a smm[‘cm
tion.

The principal object of the invention is to
pmvide for the return, antomatically, of the

aterof condensation of a steam system to the
bmler from coils or surfaces in which there is
little or no pressure, and some portions of
which are below the water-level of the boiler.
The Invention, however, is not confined to the
return to the boiler of water condensed in the

steam. gystem, but 1s applicable to-any boiler-

feed in which the source of supply, being un-

der little or no pressure, is below the water--

level of the boiler, or, being under pressure,
18 undera pressure less than thatof the boiler.
By the use of my improved trap, moreover,
exhaust-steam from engines worked by stea,m

- from the boiler may be utilized for heating
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pmposes with little or no back-pressure upon
the engines, and the waste of condensation
afterward antomatically returned to the boiler.
The trap consists, essentially, of two connect-
1ng chambers, oneof which is below the water-
level of the boiler as well as below the source
of supply, while the otlier is above the water-
level of the boiler, each chamber being pro-
vided with a valve system of its own to con-

‘trol the 1ngress and egress of steam, but both

valve Sy.sbems being controlled 1ut011nblmlly
by the amount of water in the lower cham-
ber.

The principal feature of the invention con-
sists in controlling the two valve systems auto-
matically by the :.-11110111113 of water inthe lJower
chamber, as will hereinafter clearly be seen.
Kach chamber,withits valve niechanism,taken
by 1itself, differs but little in mode of opera-
tion {from an ordinary return-trap. When
there is little or no pressure in the source of
supply, the ordinary return-trap is ‘below the
source of supply and above the boiler, and is

connected with each by a pipe having a check-
It 1s provided with valve mechanism

valve.
controlled by the amount of water in the trap,
and usually does not differ essentially in mode
of operation from thesliding valve of a steam-
engine. Usually the trap is provided with &

|
|

|

e P

1s down, the inlet-port is closed and the steam
in the trap is either condensed or allowed to
escape through an exhaust-port. The steam-
pressure in the trap being reduced, the water
of condensation flows freely into the chamber
until the float rises sufficiently to shift the
valves, when, the inlet-port being now open
and the exhaust shuf, the chamber fills with
steam above the water. The steam-pressure
above and below the water in the chamber
being thus made equnal, the water falls by
glmfltymto the boiler. In an old form of
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| return-trap, however, the trap itself is some- 65

ure in the upper chamber.
waber in the lower chamber may be forced

times made movable to shift its valve mechan-
iIsm aczceording to the weight or amount of wa-
ter within lt, as in the well-known ‘““ Albany”’
trap. It is evident, however, that the full
operation of neither of my chambers with its

valve system can be exactly like that of an

ordinary return-trap, since water cannot un-
der any cweumst*mces fall into the boiler from
the chamber which is below the water-level of
the boiler, nor can water not under pressure
flow from the source of supply into the cham-
ber that is above the level of the source of

sapply, whether or not there be boiler-press-
ure in that chamber; but it 1s equally evident

that the lower chamber can be made to dis-
charge the water in it when there is steam-
pressureabovethat water,1fthesteam- pressm e
below the water be l*emoved, and equally evi-
dent that water from below can be foreed 1nto
the upper chamber by Sbemm -pressure when
there is no steam-pressure or less steam-press-
Accordingly the

into the upper chamber when the water of the
lower chamber rises sufficiently to open the

steam-inlet port and close the exhaust-port of

that chamber, if at the same time there be no
steam-pressure or suificiently less steam-press-

ure in the npper chamber, and water once in

the upper chamber may be made to fall into
the boiler by gravity, i1f steam-pressure be let
in upon 1t above equal to that below. In
working out my invention, therefore, I have

made use of two chambers—a lower and an
upper—filling the upper from the lower and
discharging the upperinto the boiler. I have
placed the second or upper chamber 1n a pas-
sage-way leading from the first or lower cham-

float, and, when the wateris low and the float | ber to the boiler, and I have given to each
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~
~ chamber a separate passage-way from the | mechanism of the chamber C. The valve-

~ dome of the boiler,and placed in each passage-

- way a valve-system-controlling inlet and ex-
~haust - ports to their ‘respective -ehambers,
and I have operated the valve system of the
- first ehamber by a floatin that echamber in the

- manner already described. I {found, however, |
~that 1t would not answer my purpose, and in-
~ deed that it was impracticable to place a see-
ond float in the second chamber and worlk the
- valve system of such second chamber by such |

s

1O

second separate float. - I then conceived the

~1dea of placing both valve systems under the:

control of the float of the first or lower chani-

':52;0

18 off in the other.

ber, so that when the {float rises in the first
chamber and opens its inlet-port and closes |
. 1ts exhauast-port it will by the same move-.
- ment close the inlet and open the exhaust
- port of the second chamber, and when it fills
will reverse the condition of each chamber—
- that 1s, while steam is on in one chamber it .
| There are several waysin
- which this coneeption may be worked out.
~In the drawings I show the best way whieh
1 have devised, and details of apparatus

~ shown form subordinate parts of my inven-

tlon; buf, as in substance alrveady: stated, -
. my invention, as a whole, lies in combining
with a boiler and a condensing-surface which,
~being under little or no pressure, is in whole

~or in part below the water-level of the boiler,

~sultable conneecting-pipes and two chambers—
~one below and the other above the water-level |
~of the boiler-
System, ‘but both valve systems being .con-
~ trolled by the amount of water in
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-and.each provided with a valve-

chamber. R L | |

~An important detail of the invention con-
SISLS 1n conneeting with a steam-chamber pro-
vided with a valve mechanism operated by a
float in said chamber to control the admission
of steam thereto a second valve mechanism
operated by the steam so admitted.

~in the drawings, Figure 1 is a front eleva-
tion of apparatus embodying my invention,
including the boiler, the condensing-surface,

the upper and lower chambers, and connect--

Ing-pipes or passage-ways and valves. Tig. 2
18 a sectional elevation of the lower chamber,
lncluding valve mechanism immediately em-
ployed therewith, and shows also the pipes
1mmediately connected with the lower cham-
ber. Fig. 3 is a sectional elevation, upon a
larger scale, of the valve mechanism shown in
Fig. 2. Tig. 4 is a sectional elevation of valve
mechanism employed in connection with the
upper chamber. Iligs. 5, 6, and 7 are partial
views of modifications of apparatus embody-
Ing my invention, as will hereinafter more

_ fully appear.

A 18 the boiler.

B 18 a portion of the condensing-surface or
source of supply, in this instance consisting
of pipes supposed to lead from steam-heaters.

C1s the lower chamber and Dis the float in
sald lower chamber.

‘below the partition ¢

the lower

raises the valve e from 1t seat.

casing O has a hollow arm, 0, that opensfrom- =
70

the interior of the valve-casing above a par-

tition,¢,therein, containing a port, ¢, and form-
Ing-a seat for the differential piston-valve e, @

Thig hollow arin b communicates with the

boiler by a pipe, Li.- A-.second hollow arm,
0, furnishes a passage from the interior of the
valve-casing (Y, below the partition ¢ and port
d to the interior of the chamber €.  The pis-
ton-valve e has a stem passing through a hole. -
‘in a second partition, ¢, of considerable thick-
‘ness in the interior of the wvalve-casing, as

75

shown, and this stem 18 1n pary bollow, to

altord communication belbween two povts, A
and 7/, the former of which at all times opens:
1to the interior of the valve-casing between
the partitions ¢ and ¢, while the latter, /', -
opens into the interiorof the valve-casing be-
low the partition ¢ only when the valveeis
on its seat and is closed by the partition ¢
‘when the valve ¢ 1s raised {rom 1its seat.  The =
apper end of the valve-casing € is elosed by
a serew-plug, g, as shown.  The lower end,
_ , 1s open, bub when the -
rapparatus is set up as a whole communicates,
by a relief-pipe, I, with the 1nlet-pipe to the
steam system, as shown. One side of the
valve-casing €’ is thicker than the other; and -
contains a small passage-way, «, opening at

!

one end into the interior of the valve-easing

above the piston, whileits lowerend is thread-
ed to receive: a relief-pipe, I, opening into
the airorinto the heating systen.
armb’iscast thick enoughat oneside tocontain -
‘a hoie.in which fits, as shown,asliding auxili- -

ary valve, ¢/, one end of which is connected by

afriction-joint with therod ol the iloat I, while

the other, according to 1ts position as deter-

‘mined by the float, opens or c¢loses the small

passage-way «. -The piston of the differential
piston-valve e is of larger area than the valve
proper or the part elosing the port d, and yet
somewhat loosely fits the interior of the casing.
When the float D is down, the passage a is

closed, and there 1s no escape for steam pass-

ing by the loosely-fitting piston of the valvee,
and Dboiller-steam entering through the arm b

will not raise the valve ¢,but,on the contrary,

hold 16 upon its seat. When, however, the

float is up,the passage «1s open, and,there be-

ing no longer an equilibrium of pressure above
and below the piston, steam -entering throngh
the arm b striking the lower surface of the
piston, which 18 of greater area than the por-
tion of the valve ¢ resting on- the valve-seat,
When the
float is up, steam from the boiller passing
through pipe I& will enter echamber C through
port d, while the exhaust through port 7/ is
cut off,and when the float 1s down steam {from
the boiler 1s cutb off and the said exhaust-port
opened; but, as elsewhere herein more fally
appears, this valve mechanism,” although so
minutely described, 18 not in itself of the sub-
stance of my present invention, broadly con-

r > ' . - * . » * -
(" 18 a valve-casing containing the valve i sidered, for without departing from my in-
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vention so considered any valve mechanism
to control the inlet and exhaust ports of cham-
ber C, operated by the amount of water in the

-said chamber, might be substituted for the

valve mechanism described as belonging to
said chamber. |

1 is an inlet-pipe conneecting the condens-
ing-surface B with the lower chamber, C. It
has a check-valve at .

I is an outlet-pipe to chamber C, and con-
nects lower chamber, C, with upper chamber,
J, while I is a pipe connecting the upper

c¢hamber,J,with the boiler. The pipes I and

1’ have respectively check-valves at v" and v°.
L. is a valve-casing containing the valve
mechanism of the second or upper chamber, J.
It is a casting substantially in the form of a
hollow cross, having four arms, 7, I'; &%, and &,

opening into each other. The arm I communi-

cates by a small pipe, M, with the top of the
lower chamber, C. The airm ' is connected
with the dome of the boiler,as shown,through
a pipe, I, branching from pipe E. Arm I’
serews into the top of the upper chamber, J,
and arm # is provided, asshown, with a relief-
pipe, F¥, connecting with the heating-pipes.
I/ is a differential sliding valve working
longitudinally in arms ¢ and 7. Its smaller
end is exposed to boiler steam through pipe I

and branch pipe E, while 1ts larger end 1s ex-

posed to boiler-steam passing through pipe 1, -

Jower chamber, C, and pipe M,when the port
d isopen and exhaust 218 closed. |

The shape or construction of valve I/in con-
nection with its casing L i1s such that when
boiler-steam aets upon smaller end in arm /'
alone there is a steam-passage from the arm?’
to the arm 7, and consequently from the boiler
to the top of the chamber J, and there 18 no
steam-passage from * to %, or, in other words,
the exhaust from chamber J through pipe I*
is cut off ; but,when boiler-pressure is admit-
ted to the larger end of valve I inarm /[, the
valve I/ shifts to close communication through
pipes I and I¥'{from the boiler to the chamber
J and to open a relief to chamber J through
pipeF*. Now, to follow the working of the ap-
paratus as a whole, 16 will readily be seen that
when steam isadmitted to chamber Cby theris-
ing of the {loat in that chamber, steam-pressure
is immediately exerted through pipe M upon
the larger end of valve I/, to shift that valve
and open the exhaust to ehamber J. The
check-valve at »* in pipe I’ closes, and there
is little or nosteam-pressure in pipe I, and the
steam-pressure in chamber C above the water
now forces that water- up into the chamber J.

" Then, the float falling, the Doiler-pressure 18

GO

cut off from chamber C, and consequently
from the laree end of differential valve: L,
which valve accordingly shifts, thereby admit-
ting steam to chamber J, above the surface of
the water just forced into 1it, equaiizing the
steam-pressure through pipe I’ and allowing
the water in chamber J to fall by gravity into
the boiler. It is hardly necessary to point out
that the operation of the differential valve L/

R

' does not differ from that of differential valve
e, except that one opens when the other closes,
and they always oceupy positions the reverse 73
of each other as affecting the conditions ot
their respective chambers. DBoth of them are
under the instantaneous control of the small
auxiliary valve ¢/, which in turn is under the
easy control of the single float. | 75
It is evident that wide departures from the
construction of the apparatus just described
may be made without departing from the fea-.
ture of my invention, that requires that the
two valve systems shall he under the control 8o
of one float. TFor instance, it is not essential
that the valve mechanism controlling the In-
oress and egress of steam to the chamber shall
be in the immediate vicinity of their respect-
ive chambers. | | 33
At Tig. 5 I'show a modification ot construe-
tion by whichthe valve-casing I, with thevalve
{herein, councets directly with the top ofthe
chamber C,instead of by means of thelong pipe
M. The pipe ' connects with pipe I, asin the 9o
construction first shown, while pipe I* may
bhe econnected with the steam system, and a
pipe, M/, may be madeto connect with the top
of the chamber J. So, also, it isobvious that
for the valve systemshown,with eitheror both 95
chambers, there might be substituted a two-
way valve worked, in oue case by the float of
the first chamber, and in the other by thefloat
of the first chamber and a weight. Such &
modification is shown at Fig. 6. In this case 100
the float of chamber C is shown with a pro-
jeeting arm, ¢, working through packing m
the shell of the chamber, which arm 1s con-
nected by a connecting-rod, ¥, with a lever,
£, operating the two-way valve V, belonging Ic3
to said chamber C, while a chain working in
connection with suitable pulleys and a weight,
W, controls the two-way valve V' of the second
chamber, as shown. | |
At Tig. 7 1s shown a madification of the 110
valve mechanism of the lower chamber, The
hollow arm b communicates with the interior
of the casing below the partition ¢, and the
passage « leads from the interior of the casing
below the partition ¢ to the interior above Il5
the piston of the piston-valvee. The vaive e
works across the passage « as before, but the
float is so pivoted thereto as to open the pas-
sage in falling and to close it in Tising. |
pin-hole passage, ¢, is made through the shell 12¢€
of the casing above the piston of the piston- |
“valve. The port 2 in the valve-stem 1s above
partition c. | | |
- T am aware that boiler-feeds have been em-
ployed heretofore which in coustruction have 125
consisted of two chambers—one above the
boiler and the other below the source of sup-
ply and ‘steam -conncetions—whereby steam
could be introduced into the lower chamber
to force water therein into the upper cham- 130
ber, and in which thereafter steam could be
introduced into the upper chamber to equal-
ize the steam-pressure above and below the
water, to allow the latter to fall by gravity
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g apparatus controlled by the amount of
~water in the lower chamber, and I make no
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‘with a float and is below the water-level of

'3’0

-provided. with the valve-shifting mechanism

Sourceol water-supply, whiletheotherisabove

ing provided with a valve system of 1ts own
- to control the ingress and cgress of steam, and |

-

into the boiler; but such apparatus has not
been provided with an antomatic valve-shift-

claim thereto. Nor do [ elaim herein a trap
of the lower chamber, the same being claimed
In my application No. 202,029, filed herewith.
- Ielaim— |

1. The combination, with a boiler and a
source of waler-supply and pipe-connections,

nectlng chambers, one of which is below the
water-level of the hoiler as well as below the

the water-level of the boiler, cach chamber De-

a single valve-shifting mechanism for both
valves, adapted to beautomatienl] y controlled
by the amount of water in the lower chamber,
substantially as deseribed,
specified.

2. The combination, with a boiler and a
source of water-supply and pipe-connections,
of a trap consisting, essentially, of two con-
necting chambers, one of which is provided

the boiler as well. as below the source of wii-

for the purpose |

ter-supply, while the other isabove the water: |

level of the boiler, cach chamber being pro-

vided with avalve system of its own to control

the ingress and egress of steam, but both valve

float, substantially as deseribed, for the pur-
pose specified. |
- <. The combination, with boiler A and con-

e ta

densing-surface or water-supply B, of cham-

bers C and J, the former provided with float

D, pipes I, I, and T, I, I¥, and M, valve-cas-
- 1ng I, having apassage openinginto said eham-
of a trap consisting, essentially, of two con- |

ber J, and provided with differential valve 1.,

controlling said passage, and 2 valve mechan-

ism for said chamber €, controlled by said
float D, substantially as deseribed, for the pur-

pose speeified. _ _
4. 'T'he combination, with chamber C, pro-

vided with float D, and a valve mechanism

controlled by said {loaft, of the valve-casing 1,
communicating with said chamber and with
the boiler, and provided with differential valve
I/, arranged to be operated in one direction
by steam from said chamber and in the other

by steam direetly from the boiler, substan-

trally as described. |
 NELSON CURTIS.

Witnesses:
WAL 8. ROGERS,
AW. W, SwWAN.
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