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UNH‘ED STATES

PATENT OFFICE.

WALTER MARTIN MUSGRAVE, OF BOLTON, ENGLAND.

STEAM-TRAP.

SPECIFICATION forming part of Le‘ci;ers_Pe,tent No, 673,281, dated April 30, 1901.

Avplication filed October 17, 1900, Serial No. 33,381,

To all whom it may concerr:
Be

GRAVE, a subject of the Queen of England,
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1e81d1nﬂ at Bolton, in the county of Ldll(BaSteI
Fﬂwldﬂd have mvented certaln new and use-
ful Implov ments in Steam-Traps, of which
the following is a specification. -

Thisinvention relates to a new or improved

balanced steam-trap and expansion air-valve
and apparatus connected therewith and is
designed for the purpose of removing con-
demed water and liquid from the eylmders
of steam-engines and other purposes—such
as steam-pipes, exhaust-pipes, drying-cylin-
ders, drying-tins, and the like—and consists
of a.cylinder meumed on a trununion or me-

tallic shaft provided with a passage or pas-

sagesforadmittingand emitting water,steam,
or hqmd that may be received from the eyl—
inder or eylmdels of a steam-engine, steam-
plpe‘a exhaust-pipes, dlymﬂ*-—eyhndere dry-
ing-tins, and the like. The trunnion or me-
belhe shaft carrying the aforesaid cylinder is

mounted in bearings located on a stand or {

fixing secured to the floor or other conven-
lent pesmon as desired or required. The
trunnion or metallic shaft is provided with a

lever and a movable Welﬂ‘ht for balancing the

cylinder and its eonneetlone in any deslred

position, the latter being effected by means

of an adjusting - serew suitably mounted.
The bearing carrying the inlet end of the
trunnion or metalhe shaft is provided with a
stufiing-box and gland to make a steam and
water or hqmd tlﬂ'ht joint; also, a vertical
expansion-pipe, the upper end of which is

fitted with a valve-box, valves, and seatings,

the valves being eeupled to a pivoted lever
to which is ettaehed a rod connected with the
bearing carrying one end of the trunnion or
meta,llic,ehefb Asthecylindermounted onthe
trunnion or metallic shaft becomes filled with
condensed water or otherliquid it is depressed
oroscillated, which action operates an outlet-
valve and ellowe the water or liquid to es-
cape, which lightens the weight of the eylm-
der and allows of the same bemﬂ* reset to 1ts

original position by the aid of the aforesaid

balanve-w eight, which action closes the out-

let-valve and pteveuts the escape of steam.

The cylinder mounted on the trunnion or me-
tallic shaft may be provided internally with
a ‘‘dip-pipe,” coupled to the aforesaid tran-

1t known that I, WALTER MARTIN MUs-

(No model.)”

1¢ shaft,
the outlet end of the latter being ':}mwded
with a double-ported valve loedted in a valve-
box secured to or formed with the bearing

carrying the outlet end of the trunnion or me-
tallie shaft. *

- The admntage% acceruing from this inven-
tion are that it may be wet]{ed at any pres-
sure and made of any required size, the
]erger the better, being perfect in its.aetien,
and by combining the two principleson which
steam-traps are generally made, the advan-
tage of the expansion-trap being provided
with a free opening while the trap is cold, its
operations are insured, the discharging of
water or liguid being effected ebsolutely by
the trap. The dlifelenee in weight of the
cylinder mounted on the trunnion or metallic
shaft when empty and when charged with
water or liquid is so great that it guerentees
the positive and effectual working of the trap.

‘nion or metallie shaft for the purpose of con-
veying the conaensed water or liquid away
‘through the said trunninn or metal.
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IFigurelisalongitudinal sectionalelevation

of my new or improved balanced steam-trap

“and expansion air-valve and apparatus (3011-

nected therewith; Fig. 2, a plan of Fig.

and Fig. 3, an enle,l ged seeblon.el elevat,lon ef

expansion air- va,lve

In order that my invention may be readlly
and clearly understood, I will now proceed
to desecribe in as suecmct a manner as pos-
sible, taking each sheet of drawings in their

respective order

A represents the ¢ylinder of my new or im-
proved balanced steam-trap; B and B?, eyl-
inder covers or ends; C, trunnion or metallle

‘shaft; D and D2, bea,unﬂ's carrying trunnion

or metalhe s_hafb K, del'ld or fixing; K, lever;

(=, movable b.:nla,nee weight; H, outlet valve;

I, d1p pipe; J, double- perted valve, and K

1 va,lve—bex

In all the figures the same 1etters are .em-
ployed to lndleete corresponding parts.

On the stand or fixing K are mounted the
bearings D and D?, Seeured thereto by the
bolts or set-serews L. In the bearings D and
D? is mounted the trunnion or metalhe shaft

C, provided with the passage M for convey-

ing water, steam, or liquid by means of the
pipe N, leading from the eylinder or cylinders
of a steam-engine, steam-pipes, exhaust-

. pipes, drying-cylinders, drying-tins, and the
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The trunnion or metallic shaft C1s pro-
vided with the screwed or threaded projec-
tion O, to which is secured the cylinder-cover

B by thenutP. Theother end of the cylinder
A is fitted with the eylinder-cover B?, being

secured in the usual mmanner by bolLs or set-
secrews. The under side of the cylinder A 1s

provided with the outlet-valve H, fitted with

the lever R, coupled to the rod S by the pin
or center T, the other end of the rod S being
coupled to the base of the stand or fixing K
by the pin or center U. 'The bearing D, car-
rving theend of the trunnion or meta,lhc sha,fb
C, is provided with the stuffing-box V and

'gland-W for the purpose of making a tight

joint and allow of the oscillating movements
of the said trunnion or metallic shaft C and
the cylinder A and eylinder-covers B and I3?

attached thereto, the other end of the sa;ld
triannion or metdlhe shaft C being wmounted

in the bearing D?® on the stand or _ﬁxmfr E.

The trunnion or metallic shaft Cis fitted with
the lever K, on which is mounted the adjust-
able or movable weight G for balancing the

cylinder A and its connections in any desired

position, the latter being effected by weans
of the adjusting-screw X in.the fixing Y, se-
cared to the base of the stand or fixing K.

- The bearing D is provided on its upper side

3°

with the boss or projection Z, in which 1s

- serewed the vertical expansion-pipe a, on the
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vpper end of ‘which 1is located the valve-box
b, provided with the seatings ¢, on which are
dlSpObed the valves d and e, coupled together
by thestem . Tothe upperside of the valve
d is secured the lever g by the pin or center
h, the lever g being pivoted to the arms 7 on
the side of the valve-box b by the pin or cen-

tery. To the lever g is attached the rod £ by

the pin or center [, the rod % being secured

- to the bearing D by the pin or center m.

When steam is shut off from the cylinder A
the expansion-pipe a contracts, and owing to

- the fixed length of the rod % the lever g raises
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the valves d ‘and e from their seats ¢, which
allows of atmospheric air being admitted
through the pipe a to the cylinder A, thus de-

stroying the.vacuum and preventing water .

or liquid being drawn into the cylinder or cyl-
inders of a steam-engine, steam - pipes, oX-
haust- pipes, drying - cylinders, drying- tins,
and the like without closing the trap. Im-
mediately steam enters the inlet-pipe N and
the trunnion or metallic shaft C atmospherie
air is foreed from the cylinder A through the

“expansion-pipe a into the valve-box b and out

through the valves d and e, and as the expan-
sion-pipe a is gradually lengthened by heat
from the steam the valve-seats ¢, in and on
the valve-box b, are forced against the fixed
valves d and e, thereby enabling the rest of
the work to be effectively pelformed by the
trap

- Having now particularly described and as-
certained the nature of my said invention
and in what manner the same 18 to be per-
formed, I declare that what I claim is—

|

1. In an apparatus of the character de-

scribed, a rocking cylinder, an cutlet-valve
connected thereto and operated thereby, and
expansible means for admitting atmospheric

pressure to said cylinder.

2. In a steam-trap, a hollow trunnion, a
counterbalance-weight connected to one side
thereof, a rocking cylindel connected to the
Opposwe side thereof in communication there-
with, and operated thelebv an outlet-valve
connected directly-to said cylmdel and oper-

“ated thereby, and means in communication

with said trunnion for automatically admit-

ting atmospheric pressure to said eylinder.

3 In an apparatus of the character de-
soubed a rocking cylinder, a hollow trun-

‘nion connecbed thereto, communicating with

the interior of said eylmdel and connected
to asupply-pipe, an outlet-valve operated by
said cylinder, an expansible pipe in commau-
nication with said trunnion, and means oper-
ated by said pipe for admlhbmﬂ' at,mosphene
pressure to said cylinder.

4. In an apparatus of the bhd[’&@t@l de-

‘scribed, a cylinder, a hollow frunnion con-
nected thereto communicating with the in-
‘terior thereof and wnnected to a sapply-
pipe, bearings for said trunnion, an outlet-

valve opelaned by said eylinder, a lever car-

‘rying an adjustable weight attached to-said

trunnion, means for hnubmﬂ* the movement

of sa;id,lever,.a,-nd expansiblemeans connected
“to said trunnion for admitting atmospheric

pressure to said -eylinder.
5. In an apparatus of the character de-
seribed, a ceylinder, a hollow trunnion -at-

tached 130 said eylinder and in communica-
tion with the interior thereof, a counterbal-
gnce-lever connected to said trunnion, an
outlet-valve for the said cylinder, connected.

directly thereto and operated thereby, and a

, | valve mechanism eonnected to said trunnion

for admitting atmospheric pressure to salid
cylinder.

6. In an apparatus of the character de-
seribed, a hollow trunnion mounted in suit-
able’ bez—n ings and connected to a supply-pipe,
a cyvlinder smta,b]y secured to said trunnion,
a counterbalance-lever connected tosaid trun-
nion, an outlet-valve operd,ted by said cylin-
der, an expansible pipe connected to saild

traunnion and carrying valve-seatings, valves

adapted to engage said seatings, and means
for operating b&‘d valves.

7. In an apparatus of the character de-
scribed, a cylinder in communication with a
SOUree of supply, a counterbalance-lever, an
outlet - valve operated by said cylinder, a
valve, and meansforautomatically admitting
atmospheric pressure to sald cylinder.

In testnnony whereof T have hereunto set

‘my hand in presence of bwo subseribing wit-

Nesses.

WALTER MARTIN MUSGRAVE
Wltnesses

EpMUND CHADWICK,
JAS. STEWART BROADFOOT.
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