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To all whom it may concermn:
Be it known. that I; FREDERICK HENRY
NICHOLAS GERWIG; a ‘citizen of the United

. States, residing at Wilkinsburg, inthe county

o
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of Allegheny and State of Pennsylvania, have

invented certain new and useful Improve-

mentsin Steam-Traps, of which the following
is a specification.

This invention relates to certain new and
useful improvements in steam traps or elimi-
nators for the water of condensation. .

. The present invention has for its object,
among others,to provide anoveland improved
construction of steam-trap of that class in
which is employed a pivotally-mounted recep-
tacle adapted to be intermittently actuated.
The present construction embodies an elimi-
nator-chamber, a condensing-chamber there-
in, and a bucket or receptacle within the con-
densing-chamber, the two chambers having
two outlets—one from-each—in order that
the entire contents of the eliminating-cham-
ber, as well as- the contents of .the bucket,
through one discharge may be made.

tion from a number of separators can be si-
multaneously taken care of. The arrange-
ment of the buecket is such that it is not nec-

_essary to attach a counterweight directly

thereto, but the counterweight is plvoted on
a lever, whereby a bucket may be as light as
possible for the greatest capacity before it
will drop from its upper position. The coun-
terweight in its upper position exerts no
downward force on the bucket, the center of
gravity of the weight passing slwhﬂy inside
the hinged point or fulerum of thelever; but
the said weight exerts its maximum down-
ward foree on the bucket in its lowermost po-
sition when the contents of the bucket are
being discharged.

Another ‘object is'to prevent the soale or
grit of any .kind entering the condensing-
ohambel in which the working parts of the
trap are disposed, and thus wear or inj ury of
the working partsis avoided. - The inlet-pipe
enters directly into the eliminator-chamber.

A further object is to. provide a trap that
shall be positive and reliable in its operation.
Any pressure above that-of the atmosphere
in the condensing-chamber will operate it,

\

By the
. present construction the water of condensa- |

‘prevent too rapid radiation.

| and it can be placed at any level irrespective

of any other appliance. The device is inter-
mittent in its operation, being controlled by
predetermined conditions. A siphon is pro-
vided between the bucket and the bottom of

. the eliminator-chamber, whereby the water in
. the bucket is caused to be discharged by a

siphoning action until the water-level around
the bucket in the contents-chamber reaches
the level of the top of the bucketinthe lower
position and the level of the water in the
bucket is lowered until the buoyancy of the
water around the bucket again raises it to the
top position, ready for another operation. I
employ a simple novel form of. discharge-
valve embodying a valve-body containing a
valve-seat, a valve-stem earrying a valve and

a cylindrical portion grooved to prevent leak-

age, a diaphragm, and a spring to facilitate
qmok closing of the valve. No stuffing-box
is employed on the stem of the valve. The
diaphragm-chamber is connected by a pipe
with a valve controlled by the movement of

_the bucket and thelever connected therewith.

Other objects and advantages of the inven-
tion will hereinafter appear and the novel
features thereof will be particularly pointed
out in the appended claims.

The invention is clearly illustrated in the
accompanying drawings, which, with the nu-

merals of reference marked thereon, form a

part of this specification, and in which—

Figure 1 is a substantially central vertical
section through a trap donstructed in accord-
ance with my invention. Fig. 2isa top plan
thereof. Fig. 3 is a view similar to Fig. 1,
showing a slightly-modified form.

Like numerals of reference indicate like
parts throughout the several views,

Refelrlncr now to the details, 1 designates
the ehmlnatlno chamber, the sides of Wthh
in practice prefelably are lagged outside to
This chamber
may be of any suitable shape, material, and

~capacity and supported in any: sultable man-

ner—as, for instance, by thélegs 2. (Seenin
Fig.1.) Nearits upper end it is formed with

'the inwardly -extending lug or shoulder 3,
-upon which rests the annular flange 4 of the

condensing-chamber 5, which latter is of less
diameterthan the (hametel of the eliminating-
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chamber, and this condensing-chamber may
be of any suitable capacity, sha,pe, a,nd ma-
terial.

6 is a pipe ecommunicating with the 1nt61101
of the eliminating-chamber at any convenient
point near the top thereof, this pipe being de-
signed to be connected with an inlet or drain

pipe 7 from a line of steam of pipe or vessel

as a separator by which water.of condensation
is collected in the said eliminating-chamber
only. The inlet-pipe 6 may be arranged to
receive the water of condensation fromanum-
ber of separators or the. like, and the device
may be installed to drain any pipe or vessel
in which steam isused under pressure. The
eliminating-chamberisprovided nearitslower
portion with an enlargement 8, having near

“its lower end the opening 9, commumcatmw

with the interior of the ehmmatmv ohambel
near its bottom and serving as a dlSChaI ge-
opening through which the Water of condensa-
tion is discharged from the eliminating ves-

-sel and carried through the passage 10-in said

enlargement 8 to an outlet 11,at the upperend
thereof, in which is secured a nipple 12, as
seen clearlyin Fig.1. This nipple 12 extends
from the casing 13, containing an adjusting-
valve 14, and connected therewith is the valve
casing or chamber 15, having a seat 16 for a
Valve 17 for a purpose which W111 soon be ex-
plained. At the lowest inside level of the
eliminating-chamber 1 is a blow-off opening

“18 to pelmlt scale and sediment which may

collect in said chamber to be blown out when
necessary.

In the form seen in Fig. 1 the walls of the
condensing-chamber 10 form a common par-
tition or division between the interior of the

-eliminating-chamberand that of the condens-

ing-chamber, as will be readily understood.

"The flanges or lugs 3 and 4 are bolted or

otherwise secured together, as at 19, (see Fig.
1,) to form a steam-tight joint between the
eliminating and condensing chambers. In-
side of the condensing-chamber 5 is a bucket

- 20, perferably eylindrical in form and hav-

ing a tube 21 fastened rigidly to the bottom
of said bucket and disposed axially thereof.
The means 22 for connecting this tube to the
bottom of the bucket may be any suitable
for the purpose, the bottom end of the tube
being open, as shown, to serve as a guide for
a cylindrical guiding-stem 23,which is hinged
at 24 to the bottom of the condensing-cham-
ber 5 to constrain the bucket at its lower
end to move in substantially a vertical direc-
tion. The top end of the bucket is attached
by means of a hinged joint 25, connecting
the upper end of the tube 21 to the horizon-
tal -arm- 26 -of a bell-crank lever, the lower
end of the vertical arm 27 of Whlch is pivot-
ally connected, as-at 28, to the inner wall of

= the condensmo chambel, as seen clearly in
Fig. 1.

This lever is provided with a lug or
upwald projection 29, and the lever is also
provided with a counterbalance-weight 30,
which,it will be observed,isdisconnected from
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the bucket and is mounted at the bend or
elbow of the lever, as seen clearly in Fig. 1.

31 is a substantially horizontally-disposed
needle-valve stem passed loosely through the
lug 29 and supported at one end in a lug 32,
depending from a bracket 33, secured, as at
84, to the inside of the cap or cover 35 of the
eliminating-chamber.

36 and 37 are collars adjustably mounted
on the valve-stem 31 by means of set-screws

" 38 or the like, whereby they may be adjusted

as occasion may require, and these collars are
disposed upon opposite sides of the lug 29,
whereby they are engaged by the said arm
when the bucket moves up or down, thus
causing the needle-valve 39, carried by said
stem, to be operated and to be closed when
the bucket is in its uppermost position and
open when the bucket drops to the lower po-
sition, in which it is indicated in dotted lines
in I‘IO‘ 1.

40 is a plug or the like hzwlno a port 41
communicating with an angle- valve 42 on the
outside of the eliminating-ehamber, and this
plug has a valve-seat 43 for the needle-valve
39. This port communicates by means of a
coupling 44, having a reduced exhaust-open-
ing and the pipe 45, with discharge-valve dia-
phragm-chamber 46.

The valve 17 is carried by a valve-stem 47,
which isan enlarged cylindrical part 48, which
is secured, as at 49, to prevent leakage, and a
diaphragm 50 is clamped between the flanges
of the diaphragm-chamber 46 and the flange
51 of the body 53, which forms a guide for
the valve-stem, a spring 53 being provided,
as seen in Fig. 1, to facilitate quick closing
of the valve. - It is to be noted that no.stuff-
ing-box is required -on the stem of this valve;
yet it is most efficient and reliable in its op-
eration.

An equalized steam-pressure exists at all
times between the eliminating-chamber and
the condensing - chamber by means of the
openings 54 and 55, as seen in Fig, 1, the
former being in the side. wall of the eliminat-
ing-chamber and the latterin the cap or cover
35 thel eof, the said openings being connected
Dby the equahzmg -pipe 50, dlsposed in any
convenient manner, so as fo afford communi-
cation between the chamber 1 below the
steam-tight joint formed by the flanges 3 and
4 and the space above the same in order to
establish pressure communication between
the two chambers so long as the water-level
intheeliminating-chamberremains below the
opening 54, which opening may be located at
any convenient point below the inlet-pipe 6.

57is a pipeextending downward within the
bucket 20, within a short distance of the bot-
tom thereof, when the latter is in its upper-
most position, as seen by full lines in Fig. 1.
This forms the outlet from the condensing-
chamber,andithasalateral branch58,engaged
in the nipple or enlargement 59 of the wallof
the eliminating-chamber, as shown, and com-
munication is afforded between the same and
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738,672

the bottom of the eliminating-chamber by
means of a pipe-60, which connects with the

‘valve-casing 61, provided with an adjusting-
“valve having a stem 62, by means of which it
‘may be adjusted, the nipple 63 of said valve-

casing being connected with the eliminating-
chamber and entering into the same through

: 7the port or openmw 64 all as seen clearly in

15

“when “desired.

Fig: 1.

60 is'a removable closure permitting access
to-the interior of the eliminating-chamber at
the upper end opposite the collars 36 and 37
It is also to be understood
that the cap or cover 35 is detachably secured
in position: by means of the bolt 66 or any
other convenient means.

‘With the parts constructed and arranged

~substantially as:hereinbefore deseribed the

operation is as-follows:. Water of condensa-.

tion ‘and steam ‘entering through the inlet-
pipe 6 causes the watex ’co collect and rise in
the eliminating-chamber 1 until the level of

wthe water rises above the opening 54 and

Cag

shuts off steam communication between the
eliminating-chamber 1 and the condensing-
chamber 5.  Radiation of heat from the top

. and sides of-the condensing - chamber will
.cause the entrapped steam in the condens-

3¢

ing-chamber to partly condense, and thereby
produce a slight vacuum . in the chamber.

Fhe pressure in the eliminating - chamber 1
will still be maintained e¢onstant by an unin-

~terrupted source of supply from the pipe 6

35

“and:the slight difference in pressure between

the condensmo - chamber and the. eliminat-
ing -chamber: W111 cause water to be lifted
up--into -the  bucket in - the condensing-

> chamber through the. pipes 57 and 60 until

40

45
.. pressure in the eliminator and discharge its

50.

the-bucket 20 is.about full of water, when it
will fall by gravity into the lower position
(shown by dotted lines in Fig. 1) and by the
action -of the levers 26 and 27 open the nee-

~dle -valve -39, thus communicating steam-

pressure to-the diaphragm 50 and lifting the
discharge-valve 17 up off its seat against the

contents.  Assoon as the water-level in the

“eliminating-chamber 1 begins. to fall it will

cause the water in the bucket 20 to -be dis-
charged by a siphoning action in the pipes 57
and 60until the water-level around the bucket
in the condensing-chamber 5 will reach the

:=level of the top of the bucket 20 in the lower

55

position, and: the:level of the water .in the
bucket will- be lowered until the buoyancy of
the water around the bucket will again raise
it to the top position, ready for another oper-

.~ ation, and-so on.

60

 65

In Fl(" 3 I have shown a shght modlﬁca—

tion in Whlch the eliminating-chamber 1% is of-

substantially the sameshape asin the form de-

seribed in connection with Fig. 1, having the-

blow-out opening 18%,asin the p11o1 foun be-
ing supported on suppoxts, as 2%, and hd;VIDO
th‘e‘ enlargement 8%, Wi‘uh‘passage 9 and the

. vertical passage 10%and connection with the

1 valve-casing 13%, containing -a valve 14%, all

3

as in said Fig. 1. . The condensing-chamber
5% in this. form. is disposed exteriorly of: the
eliminating-chamber and the bucket 20% is

- disposed within this condensing-chamber,

being in all respects similar to the form shown
in Fig. 1, being guided on the rod 23X, hinged
at 24%, the counterweight 30%, lever 26%, &¢.,
being the same, and thelever having thearm
29%, guided on the rod 31% provided with the
collars 37%, all corresponding to the similar
parts shown in Fig. 1. In this view 6* isthe
inlet-pipe. The pipe 7% corresponds to the
pipe 7 in said Fig. 1, and the pipe 60%, cor-
responding to the pipe 60, being connected
with the interior of the eliminating-chamber
near its bottom, as at 64%, and its other end
connecting with the downwardly - extending
pipe 57%, which extends within the bucket to
near the bottom thereof. The pipe 45* serves
the same funetion as the pipe 45, being con-
nected with the diaphragm-chamber - 46%.

70

75
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The equalized steam - pressure between the

condensing - chamber and the eliminating-
chamber is maintained by means of the pipe
56%,-which serves the same function as the
pipe 56 in the construction illustrated in Fig.
1. When the condensing - chamber is dis-
posed exteriorly of the eliminating-chamber;
as inthe form shown in Fig. 3, it is supported
upon suitable legs or the like 75.

The operation of the partsshown in Fig. 3
is substantially the same as that illustrated
in Fig. 1 and hereinbefore described, the only
difference being in the relative arrangement
and disposition of the parts and a resultant
change in.the cap or cover 35% and its con-
nections, the cover to the condensing-cham-
ber in the form shown in Fig. 3 being sub-
stantially the same as that to the'eliminating-
chamber in Fig. 1, the removable closure 65%
being dlsposed over the lever and w eight for
the same purpose.

From the above it will be seen that I have.

devised a novel, simple, yet cheap and effi-
cient form of steam- trap most praetically
adapted for the purposes for which it is.in-
tended, and while the structural embodiment
of the invention as herein disclosed is what I
congider at the present time to be the most
preferable it is evident that the same is sub-
ject to changes, variations, and modifications
without departing from the spirit of the-in-
vention or sacrificing any of its advantages.
I therefore do not wish to be restricted to the
details of construction herein disclosed, but
reserve the right tomake such changes, vari-
ations, and modifications as come; properly
within the seope of the protection pmved

What is claimed as new is—

1. In-a steam-trap, an ehmmatmw-eham-
ber, a'condensing-chamber dependmfr within
said eliminating—ehamber, each having anin-

dependent outlet, and means for maintaining:

an- equalized steam-pressure between said
chambers, substantially as-described.:

2. In-a steam-trap, an-eliminating-cham-.
‘ber, a condensing-chamber, an. outlet from
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the eliminating-chamber, means disposed ex-
teriorly of the eliminating-chamber and:con-
nected with the condensin: g-chamber through

- the top of the eliminating- ~chamber for main-

10
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25

3

35

40

45

50.

taining an equalized steam-pressure between
said chambers,and a tiltable receptacle within
the condensmw-chambe]

3. Ina steam trap, an eliminating-cham-
ber, a condensing-chamber depending within
said eliminating-chamber, an outlet from
each, means for maintaining an equalized
steam-pressure between said chambers, a tilt-
able receptacle within the condensing-cham-
ber, and a siphon connection between said
receptacle and the eliminating-chamber.

4. A steam-trap comprising two separate

and distinet chambers disposed one within

the other, one constituting an eliminating-
chamber and the other a condensing-chamber
adapted. to contain steam and water under

.pressure, a vertically-movable receptacle

within the condensing-chamber, a siphon for
discharging the contents of said receptacle
into the ehmlnamnfr chamber, and a valve
controlled by the movements of safll recep-
tacle.

5. Asteam-trap comprising an eliminating—
chamber, a  condensing - chamber depending
within the eliminating chamber, an inlet for
water of condensation into the eliminating-
chamber, and an equalizing-pipe leading from
the interior of said eliminating-chamberat a
point below the connection of said inlet-pipe
and connecting with the interior of the con-
densing-chamber.

6. Asteam-trap comprising an eliminating-
chamber, a condensing -chamber depending
within the eliminating-chamber, a vertically-
movable tiltable receptacle within the con-
densing-chamber, an inlet for water of con-
densation into the eliminating-chamber, and

. an equalizing-pipe leading from the interior

of the eliminating-chamber at a point below
said inlet and connecting with the interior of
the condensing-chamber.

7. A steam-trap comprising an eliminating-
chamber, a condensing-chamber depending

within the eliminating-chamber, a vertically-:

movable tiltable receptacle within the eon-
densing-chamber, an inlet for water of con-
densation info the eliminating-chamber; an

-equalizing-pipe leading from the interior of

theeliminatin 0f-chamber atapoint below said

inlet and connectmv with the interior of the

55

6o

condensing- chambel and a counterweighted

-lever carrying said receptacle.

8. Asgteam-trap comprisingan eliminating-
chamber, a condensing-chamber, a vertically-
movable tiltable receptacle within the con-
densing-chamber depending within the élimi-
nating-chamber, an inlet for water of con-

-densation into the eliminating-chamber, an

equalizing-pipe leading from the interior of
the eliminating-chamber at a point below said
inlet and connecting with the interior of the

-eondensing-chamber, and a siphon discharge

738,672

“having one portion -extending within said

receptacle

9. A steam-trap comprlsmdan ehmmatmm
chamber, a condensing-chamber dependmv
within the eliminatin g—chamber, a vertically-
movable tiltable receptacle within the con-
densing-chamber, an inlet, for water of eon-
dengation into the eliminating-chamber, an
equalizing-pipe leading from the interior of

7¢

15

the eliminating-chamber at a point below said .

inlet and connecting with the interior of the
condensing-chamber, a counterweighted lever
carrying said receptacle, and a siphon dis-
charge having one portion extending within
said receptacle.

10. A steam-trap comprising an eliminat-
ing-chamber, a condensing-chamber depend-
ing within the eliminating-chamber, a verti-
cally movable and tiltable receptacle within
the condensing-chamber,a pivotally-mounted
counberwewhted lever carrying said recepta-

cle, a Valve controlled by the movement of

said lever, and a siphon discharge from said
1cceptaclc

11. A steam-trap comprising an eliminat-
ing-chamber, a condensing-chamber depend-
ing within the ehmmatmmchamber a verti-
cally movable and tiltable rcceptaclc within
the condensing-chamber, a pivotally-mounted
counterweighted lever carrying said recepta-
cle, a valve controlled by: the movement of

-said lever, a siphon discharge from said recep-

tacle, and an equalizing-pipe connecting the
eliminating - chamber with the -condensing-
chamber.

12. A steam- map comprising an eliminat-

-ing-chamber, a condensing-chamber, a recep-

tacle within the eondensing-chamber mounted

for vertical and tilting movement, a pivotally-

mounted counterweighted bell- crank lever
carrying said receptacle, a valve controlled
by the movements of said lever, and a siphon
discharge having one member extending with-
in said receptacle.

13. A steam-trap comprising an eliminat-
ing-chamber, a condensing-chamber, a recep-
tacle within the condensing-chamber mounted
for vertical and tilting movement, a pivotally-

mounted counterweighted bell-crank lever

carrying said receptacle, a valve confrolled
by the movements of said lever, a siphon dis-
charge having one member extending within
said receptacle, an inlet for water of conden-
sation into the eliminafing-chamber, and a
pipe connecting said eliminating-chamber at
a point below said inlet with the condensing-

~-chamber.

14. A steam-trap consisting of two separate
and distinet chambers, one depending within
the other and constituting an eliminating-
chamber and a condensing-chamber adapted

to contain steam and water under pressure, -

a vertically-movable tiltable vessel mounted
inthe condensing-chamber,a valve-controlled
discharge -opening leading outwardly from
the eliminating-chamber, a valve therefor,
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operated by a diaphragm, a diaphragm-cham-
ber, a pipe leading from the diaphragm-cham-
bertotheinterior of the condensing-chamber,
a valve controlling the outlet through each
pipe, and means for opening and closing such
valve by a vertical' movement of the vessel,

Y allin combination with two distinet chambers.

15. A steam-trap consisting of two separate
and distinét chambers; an eliminating-cham-
ber and a condensing - chamber adapted: to

‘contain. steam and water under pressure, a

i vertically-movable tiltable vessel mounted in

. the condensing-chamber, a valve-controlled

discharge - opening leading outwardly from
the eliminating - chamber, a valve ‘therefor,
operated by a diaphragm, a diaphragm-cham-

'“ber, apipe leading from the diaphragm-cham-

..2C

ber to the interior of the condensing-chamber,

" a valve controlling the outlet through each

pipe, means for opening and closing such
valve by a vertical movement of the vessel,

- all in combination with. two distinct cham-

25

bers, and an equalizing-pipe leading from the
interior of the eliminating-chamber at a point
below the inlet-pipe connection and commiu-
nicating with the interior of the condensing-

2 .chamber. :

1

35

16. In a steam-trap, an eliminating-cham-
ber, acondensing-chamber, a vertically mov-
ably mounted and tiltable receptacle within
the condensing-chamber, a valve controlled
by the movements of -said receptacle, an
equalizing - pipe connecting the eliminating
and condensing chambers,a siphon- discharge
from said receptacle into the bottom of the
eliminating-chamber, a diaphragm-chamber,

" asvalve controlled by said diaphragm, and a

.40

45

connection with the bottom of the eliminat-

“ing-chamber. _—

17, In a steam-trap, an eliminating-cham-
ber, a condensing-chamber, a connection be-
tween the eliminating - chamber and the up-

_per portion of the condensing-chamber, a ver-

tically movable and tiltable receptacle within

‘the condensing-chamber, a siphonic connec- |

~ tion between said receptacle and the lower

-witnesses.

portion of the eliminating - chamber, a dis-

charge-valve for said eliminating - chamber,’

and a connection between said discharge-
valve and the upper end of the eliminating-

said receptacle.

18. An intermittent-flow steam-trap com-
prising an eliminating-chamber, a condens-
ing-chamber, a vertically movably mounted

tiltable receptacle within the condensing-.

chamber, a pivotally-mounted lever carrying

5 .

chamber and controlled by the movement of

55

said receptacle, a valve controlled. by the -

movements of said lever, a diaphragm-cham-

ber. with diaphragm and valve, a discharge-

outlet from the eliminating-chamber connect-
ing with said diaphragm-chamber, and a con-
nection betweenthebottomof saiddiaphragm-
chamber and the upper end of the eliminat-
ing - chamber controlled by the first - men-
tioned valve, a siphon discharge from the
receptacle into the eliminating-chamber, and
an equalizing - pipe connecting the eliminat-
ing and condensing chambers. ‘

19. An intermittent-flow steam-trap com-
prising an eliminating-chamber, a condens-

ing-chamber, a vertically movably mounted.

tiltable receptacle within the. condensing-
chamber, a pivotally-mounted. lever carrying
said receptacle, a valve controlled by the
movements of said lever, a diaphragm-cham-
ber with diaphragm and valve, and a connec-
tion controlled by the first-mentioned valve,
a siphon discharge from the receptacle in the
condensing - chamber into the lower porfion
of the eliminating-chamber, and an inlet for
water of condensation connected with the
eliminating-chamberata pointabove the con-
nection of the equalizing-pipe therewith.
In testimony whereof I have signed my
name to this specification in presence of two

FREDERICK HENRY NICHOLAS GERWIG.

Witnesses:
A. N. DiEnr,
THOS. G. STITT.
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