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To all ?????, if ??? ?????? ?: 
Beit known that we, JoHN W. Ho ARD and 

GEORGE B. WIGGIN, both of the city and 
county of Providence, and State of Rhode Is 
land, have invented a new and useful Im. 
provement in Steam-Trap Valves; and we do 
hereby declare that the following is a full, 
clear, and exact description of the same, refer. 
rence being had to the accompanying draw 
ings, making part of this specification, in 
which 

Figure 1 is a vertical section of our im 
proved trap. valve. Fig. 2 is a plan of the 
tube f and valve m detached. Fig. 3 is an 
elevation of the said tube and valve. 

Similar letters of reference indicate corre 
sponding parts in all the figures. 
Our invention consists in the combination 

and arrangement of a closed tube Within the 
steam-pipe with a diaphragm and a valve 
within a metallic case, substantially as herein 
described. . 

To enable others skilled in the art to make 
and use our invention, we will proceed to de 
scribe the same. 
In Fig. 1 of the drawings, A is the metallic 

case inclosing the working parts, and g is the 
steam-pipe which is screwed into the cover A' 
of the said case. f is the closed tube of thin 
metal, inclosed within the said steam-pipe 
and connected at the bottom with the casting 
M, in the interior of which is formed a central 
chamber, which is a continuation of the in 
terior of the tube, and which terminates in a 
cup-shaped recess, l, at its base. n is the 
valve formed upon the casting M, and fitted 
to its seat e, formed in the cover A' at the 
entrance of the steam-pipe to the case A, and 
Iis the diaphragm, of vulcanized india-rubber, 
secured to the base of the casting M by 
screwst, passing through the ring i, thus clos 
ing this end of the tube and confining therein 
the column of water l. Four ribs, r r r , are 
formed upon the casting M to guide the valve 
to its seat, and to afford a space for the water 
of condensation to pass off, and the casting V, 
which is fixed within the case, also serves to 
guide the vertical movement of the valve, the 
ring i surrounding and sliding upon the out 
side of the casting W. 
The apparatus being constructed and ar 

ranged as described, the operation is, that with 

the presence of steam in the steam-pipeg the 
Column of water l becomesheated and expands, 
thereby inflating the diaphragm I, and lifting 
the valve m against its seat e, to close the 
entrance of the steam-pipe and stop the es 
(ape of Steam therefrom. The Valve remains 
tightly closed until the water of condensation 
accumulates in the steam-pipe in a quantity 
sufficient to cool the column of water l, where 
by its bulk is reduced, the diaphragm I is in 
consequence depressed, and the valve m drops 
from its seate by its own weight, which allows 
the Water of condensation to run off and its 
place to be occupied by steam, which has the 
effect to again close the valve, and to operate 
as above explained. It will be seen that the 
tube f, inclosing the column of water l, is of 
thin metal, and that from being arranged 
within the steam-pipe it is subjected to the 
immediate contact with the steam which is to 
be prevented from escaping, and on the other 
hand, to the water of which the steam pipe is 
to be relieved; that in consequence thereof the 
said column of water l is the more sensibly 
affected by the difference in the temperatures 
of the steam and water of condensation, and 
exerts a more perceptible and decided influ 
ence upon the diaphragm than would be pos 
sible if the said tube were otherwise arranged, 
and thereby farther removed from the immedi 
ate effects of the steam and water which it is 
intended to regulate and control; and it will 
further be seen that the expansive force of the 
column of water is directly opposed to the 
weight of the tube f and the valve-casting 
M; that owing to the considerable length of 
the tube f and the corresponding height of 
the column of Water the Valve m luas a large 
range of motion and consequent delivering 
capacity, and therefore acts more promptly 
and effectively than it would do if this con 
dition were different-that is, if instead of the 
tube f a shorter and thicker tube were used 
and arranged more remote from the steam or 
water of condensation upon which the essen 
tial action of the valve depends. 
Though we prefer a column of water as the 

medium for communicating the change of tem 
perature of the surrounding steam or Water 
in the pipe g to the diaphragm, because the 
effect produced on the latter corresponds more 
nearly with the cause or variation in the tem 
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perature which produced it, yet, a column of 
mercury, alcohol, and, perhaps, some other 
fluid may be used instead with good results, 
the principal objection to such fluids being What we claim, and desire to secure by Let 
the disproportionate expansion, which has the ters Patent, is 
effect to keep the valve so nearly closed under The combination and arrangement of a 

eration of our improved steam-trap, it should 
be understood that we do not claim any of the 
parts separately; but 

a constant temperature or pressure of steam closed tube, f, within the steam-pipe, with a 
through the day as to allow fragments and diaphragm, I, and a valve, m, substantially as 
particles of foreign matter to collect and clog herein described, for the purpose specified. 
the valve and prevent it from Working, which J. W. HOARD. 
is avoided by the more equal and proportion- · GEORGE B. WIG GIN. 
ate expansion of a column of Water arranged Witnesses: 
as above described. ISAAC A. BROWNELL, 
|"?? * f ??? ???? ?? Having described the arrangment and op- BENJ. T. LUTEIER. 


