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HHENRY C. MOOERS AND ALBERT COOKE, OF TOLEDO, OIIIO.

STEAM-TRAP.

SPECIFICATION forming part of Letters Patent No, 676,466, dated June 18,1901,
Application filed November 8, 1900, Serial No. 35,797, (No model.)

1To all whom it may concerres |
Beit known that we, HENRY C. MOOERS and

ALBERT COOKE, citizens of the United States,

residingat Toledo, in the county of Lucas and
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State of Ohio, have invented a new and use-
ful Improvement in Steam-Traps, of which
the following is a specification. |

Our invention relates to a steam-trap, and

has for its object to antomatically discharge
at intervals liquid acecumulated from conden-
sation; furthermore, to utilize a definite
weight of liquid accumulated from condensa-
tion asa means of effecting its discharge; fur-
thermore, to provide means whereby the trap
may be adjusted to operate at any pressure
of steam; furthermore, to provide uniformly-
sensitive flexible antifriction connections to
and from a reservoir, adapting it to be poised
and move freely as a balancing-weight on one
arm of a balancing-lever and to be under-
balanced or overbalanced by a movable coun-
terweight on the other arm, according as the
counterweight is automatically shifted there-
on by a definite accumulation of liquid in the
reservoir or by its discharge therefrom, there-
by avoiding the use of packed pivotal joints
of sectional connections for the purpose,which
create undue friction, retard the movements,
and cause leakage; furthermore, to provide
automatically-operating means whereby the
level of the liquid in the reservoir will always
remain below the inlet and above the ouf-
let: ports thereof, thereby preventing water-
pounding and loss of steam, and, finally, to
produce a highly-sensitive, prompt-acting,
and reliable steam-trap for discharging liquid
accumulated from condensation adapted to
long-continued use without attention under
widely-varying conditions of steam pressure
and condensation. Weaccomplish these ob-
jects in the manner and by the means as here-

inafter described, and illustrated in the draw- |

ings. |

In the drawings, Figure 1 is aside elevation
of a steam-trap constructed in accordance
with our invention. Fig. 2 is a longitudinal
section through the same. Fig. 318 a rear
view of the trap. Fig. 4 is an enlarged sec-
tion through the valve. Fig. 51isan enlarged
section of a preferred method of connecting
the tubes to the reservoir.

Fig. 6 is a like |

| section showing the tube connections to the

standard. Fig. 7 is an isometric view of the
balancing-lever and shifting weight.
isasection through the balancing-lever, show-
ing the method of securing the stops.

In the drawings, 1 designates a base for the
apparatus, having integral therewith verti-
cally-projecting tubular standards 2 and 3,
which are oppositely disposed upon one end

of the base and with the openings at right

angles to each other.

4 designates a balancing-lever which is fual-
crumed in antifriction-bearings 5, provided
therefor in the bifurcated lug 6, integral with
the base. The short end of the lever is also
bifurcated; and journaled between in anti-

friction-bearings 7 is a roller 8, having a cen-

tral projecting tongue 9 to engage a coinci-
dent groove 10, formed upon the flat plate 11,
located on the under side of the reservoir 12.
The reservoir is supported upon the short end
of the lever and partially held in position
upon the roller by means of the engaging
oroove and tongue. Upon the long arm of the
lever is mounted a rolling counterweight 13,
having formed thereon grooves 14, adapted
to receive verticallv-projecting ribs 15, which

Fig. 5
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form a track for the movable weight. The

ribs 15 are integral with the lever-arm, and

between the ribs there is formed a slot 16.
17 and 18 designate adjustable stops adapt-
ed to limit the travel of the operating-weight,
and each of thestops is provided with a pocket
19, into which springs 20 are inserted to start
the movement of the weight at either point
at the moment of hesitancy as the weights

are balancing and also to operate as a cush-

ion for the weight. The stopsare of a width

to fit between the ribs and are provided with

clamping-bolts 21, which project through the
slot 16 in the lever-arm and are adjustable
from the underside after the irack isinclosed

“in a dust-proof casing 2Z.

The reservoir is coupled to the tubular
standards by means of curved spring or flexi-
ble tubes 23 and 24, and which together form
inlet and outlet conduits toand from the res-
ervoir, and when so connected the tubes op-
erate to hold the reservoir upon the roller 8,
while allowing it to move freely as a weight
with the lever 4. The inlet-tube 23 is con-
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nected to outlet 25 of the tubular standard 2 | engage a roller 67, journaled to the end of the

and to the inlet-opening 26, formed in the res-
ervolr, and the outlet-tube 24 is connected to

outlet-opening 27 of the reservoir and the |

opening 28 of the tubular standard 3, and
thereby form conduits communicating with
the interior of the reservoir at the top and

‘bottom by means of tubes 29 and 30, reversely

curved. Bysoconstructing theinlet and out-
let the cost of the reservoir-casting is not only
reduced, but smooth walls are provided for
the flow of water, thereby reducing the fric-
tion.

In the construction of the couplings the !

ends of the tubes 23 and 24 and the cuter ends

of tube 29 and 30 are provided with a flange
31 and insertedintothe threaded and counter--|

bored opening 32 in the bosses 33 and 34,
which latter are integral with the reservoir
and the standards 2 and 3, respectively. At
the reservoir-couplings a packing-ring 85 is
interposed between the flanges, which pack-

‘Ing-ring 1s omitted in making the coupling of

the tubes to the standards.

o0 designates glands surmounting the tubes
23 and 24 at their points of connection and
provided with a flange 37 of a diameter to en-
ter the bore of the bosses, and 38 designates
gland-nutsexternally threaded toengage with
the internal threads of the bosses, so that by

screwing the gland-nuts down tight jointsare |

formed at the points of coupling of the tubes.
The outlet of the tubular standard 3 is

formed with a flange 39, to which the valve-
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body 40 18 secured by means of bolts 41, the
valve-body havingalike flange 42 oppositely
disposed upon the sides of the body.

43 designates a diaphragm dividing the in-
terior space of the valve-body into the inlet-
port 44 and the outlet-port 45. which latter
is internally threaded for pipe-coupling 46.
The valve-seat 47 is screw-threaded into the
diaphragin and thevalve 48 is made sectional
and comprises the winged guide 49 and the
renewabloe valve-tip50. Thelatteriscoupled
to the guide by means of the valve-stem 51,
having a reduced and serew-threaded portion
52, which passesthrough the tip of the valve
into the guide, and thus coupling the stem to
valve 48 the guide is held centrally in a bon-
netdHs,externally screw-threaded and run into
the top 54 of the valve-body, and 55 is a nut
run 1nto the bonnet, having an internal bore
50 to receive the winged stem of the valve.

57 designates the packing-glands of the en-
larged valve-stem 58, which passes through
the under side of the valve-body. At the
lower extremity the valve-stem is surmounted
by a sleeve 59, the eunds of which are screw-
threaded to engage the adjusting lock-nuts
60 and 61. Detween these nuts thereis mov-
ably mounted upon the sleeve a collar 62,
having diametrically-disposed pins 63, adapt-
ed to pivotally engage the bifurcated end 64
of the operating-levers 65. The opposite end

66 of the aforesaid lever is also bifurcated to

[

:
| 3 for blowing off and removing the sediment

reservoir, and the bifurcation 63 is of a length
to allow the depression of the reservoir.

69 designates a movable fulerum for the
valve-lever, and the fulerum is pivotally con-
nected to a projecting tip 70 integral with the
valve-body. The otherend of the fulerum is
pivotally connected to the lever. |

71 72 designate points to which the falerum
may be shifted upon the valve-lever to oper-
ate the valve against different pressures. As
shown in the drawings, the valve-lever 1Is
adjusted to work against high pressure, by
shifting the fulerum to the point 71 at inter-
mediate pressure and at 72 at low pressure.
- The cross-arm 79 1s cast integral with the
tubular standards and 1s provided with a cen-
tral boss 74, having an internally-threaded
aperture 75 to receive the adjustable screw-
plug 76, adapted to limit the vertical move-
ment of the weight-lever. The plug 76 1is

i formed with a central cavity 77, into which a

spring 78 is inserted to prevent shoeck to the
weight-lever. by striking the adjusting-plug,

and 79 designates a lock-nut for the plug af-

ter adjustment. | |
80 designates & plug run into the standard

from the conduits,and the cold airin the trap
and pipe system is allowed 1o escape through
a vent S1 at the top of the reservoir.

The downward movement of the long arm
of the balancing-lever is limited by a cush-

- 1loned stop 82.

When the stops 17 and 1§ are properly ad-
justed for operation, the counterweight when
acainst the inner stop will just overbalance
the reservoir with enough water in 1t to seal
the opening of the outlet-tube 30, and when
against the outer stop will be overbalanced
by the reservoir when filled to a certain higher
level below theopeningofinlet-tube 29. Thus
adjusted with a water seal in the reservolr the
balancing - lever, reservoir, counterweight,
and valve-lever will bein the relative positions
shown in Iig. 1, with the valve closed. 'The
operation will then beasiollows: The conden-
sation of the steam system will drain through
the pipe connection of the trap to and through
the tubular standard 2, the flexible tube 23,
and the upcurved inlet-tube 29 into the reser-
voir until at the predetermined upper level

t the added weight of theacecumulation overbal-

ances the counterwelghtand causesareversal
of the ineclination of the lever. At a point
in this movement when the outer end of the
long arm is slightly above the horizontal the
counterweight, under the 1mpulse of gravity

| and the spring 20, rolls down the long arm

to the inner stop 18 with counstantly-acceler-
ated speed, thereby increasing the momen-
tum of the descent of the reservolir during
the last half of the movement. Initsdescent
the reservoir operates the lever 65 to open
the valve 43. As soon as the valve is opened

| the steam-pressure on the liguid in the res-
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érvoir forcesits discharge throughoutlet-tube
30, flexible tube 24, standard 3, valve 48, and
its outlet-port 45 until it 1s reduced 1n quan-
tity and weight to that of the original water
seal, when the counterweight will overbal-
ance the reservoir, shift to the outer stop, and

canse a return of the several parts to their ;

original positions, as in Fig. 1. 7These oper-
ations will be repeated as often as the defined
limits of acecumulation and discharge occur.

It will be noted, as shown in Fig. 4, that
the nuts 60 and 61 on the valve-stem are so
adjusted that the collar 62, trunnioned on
the short end of lever 65, will not come into
contact with nut 60in the reversal movement
for discharge until the counterweight has
shifted to the inner stop. DBy this arrange-
ment the increased weight and momentum of
the descending reservoir, multiplied by the
advantage of the long arm of the lever 65, 18
utilized to overcome the steam-pressure on
the valve, and sufficient power is thereby pro-
vided to open the valve under a wide range
of pressures. The lever 65 may be specially
adjusted for high, low, or intermediate pres-
sures by pivoting the movable fulerum 69 in
the special orificesin lever 65, provided there-
for, thereby varying the leverage and open-
ing the valve in proportion to the pressure.
The trap may be further adjusted for extreme
high or low pressures by substituting valves
and seats of diminished or increased area.
It is obvious also from the relation of collar
62 to nut 61, after the valve is opened, that
the valve will remain fully open until the
counterwelight has shifted from the inner to
the outer stop, which will oceur promptly at
the moment when the liquid in the reservoir
is reduced by discharge to the weight of the
original water seal, whereby a pronmipt and
quick closing of the valve is attained in like
manner as the opening is effected. DBy the
prompt opening and closing of the valve thus
secured the level of the liquid in the reser-
voir is prevented from rising above or falling
below the limits prescribed, thereby prevent-
ing water-pounding caused by the submer-
oence of the inlet or loss of steam by the un-
sealing of the outlet. The quantity dis-
charged at each operation will be measured
by the capacity of the reservoir between the
prescribed levels plus the accumulation while
the valve is open.

By employing flexible tubes for inlet and
outlet connections to the reservolr the latter
is made better adapted for use as a balanc-
ing-weight and is rendered freely responsive
to any increase or diminution of the weight
of ligquid therein and to ehanged positions of
the counterweight. DBy their use the frie-
tion,wear, and leakageineident to packed piv-
otal joints for the purpose are entirely avoid-
ed, and as used in our apparatus, together
with the antifriction-bearings of the several
working parts and an accurately-turned cy-

=

sensitive, prompt-acting, and reliable steam-
trap, adapted to long-continued use without
attention under widely-varying conditions of
steam pressure and condensation.

We claim as new—

1. In a steam-trap, a balancing-lever fual-
crumed on a base to form arms of unequal
length, a reservoir poised as.a weight on the
short arm, a shifting counterweight on the

and inner stops thereon, adapted to over-
balance the reservoir when empty, flexible
pipe connections from a steam system to the
reservoir, and from the reservoir to a dis-

charge, adapted to allow the free movement

of the reservoir as a weight, a valve in the
discharge adapted to open or close it, and
means operatively connected to the valve
and to the reservoir, adapted to operate the
valve to open or close the discharge according
as the counterweight is overbalanced and
automatically shifted from the outer to the
inner stop by the accumulation of liquid in
{the reservoir, or underbalanced and shifted
from the inner to the outer stop by the dis-
charge of the liquid therefrom.

2. In a steam-trap, the combination of a
balancing-lever fulerumed on a base, having
a counterweight on one arm adapted to be
shifted by gravity between adjustable stops
on the lever, and a reservoir poised as a
weight on the onposite arm, having fiexible

tubular connections forming inlet and outlet

conduits thereto from a steam system and to
a discharge, adapted to allow the free move-
ment of the reservoir as a weight by and with
the lever, according as it is underbalanced or
overbalanced by the counterweight.

3. In a steam-trap, a balancing-lever ful-
crumed on a base to form arms of unequal
length, a reservoir poised as a weight on the
short arm, a shifting counterweight on the

long arm,; movable by gravity between outer,

and inner stops thereon, adapted to overbal-
ance the reservoir when empty; flexible pipe
connections from a steam system to the reser-
voir, and from the reservoir to a discharge,
adapted to allow the free movement of the
reservoir as a weight, a valve in the dis-

/5

long arm, movable by gravity between outer - .
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charge adapted to open or close it, having an

operating-stem threaded and provided with
an outer and inner pair of lock-nuts, form-
ing adjustable shoulders on the stem, a col-
lar surmounting the stem, adapted to shift

thereon between the shoulders and alter--

I20

nately contaect therewith, and a lever opera-
tively connected to the collar and to the res-

ervoir, adapted to shift the collar to contact
with the shoulders of the valve, to open or
close it, according as the counterweight 1is
overbalanced and automatically shifted tothe
inner stop by the accumulation of water in
the reservoir, or underbalanced and shifted
to the outer stop by its discharge. -

4. In combination in a steam-trap, a reser-

lindrical counterweight, we produce a highly- { voir having integral bosses 33, provided with
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counterbored opemnﬂ's 32, and interiorly- | thereby formed, subsbantmlly as bhown and

threaded, curved interior mlet and outlet
tubes 29 and 20, and flexible exterior inlet

and outlet tubes 23 and 24, surmounted by
thimbles 36, provided with flanges 57, the ex-
terior and interior inlet and outlet tubes hav-
ing flanges 31, packing-rings 35 interposed
betﬁeen the ﬂszres 31, and all secured with-
in bosses by gland-nuts 38, in threaded en-
cagement with the bosses, and adapted to be

run down and tightly compress the joints |

described.
In witness whereof wé hmre hereunto set

our hands this 3d day of November, A D
1900. |
HENRFYL C. MOOERS.
- ALBERT COOKE.
Witnesses:

C. P. KONOPAK,.
HERMAN H. MARTIN.

I5

3
-
o

il




	Drawings
	Front Page
	Specification
	Claims

