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To all, whom it may concern: 
Beit known that I, FREDERICKK. CASWELL, 

of Hartford, in the county of Hartford and 
State of Connecticut, have invented certain 
new and useful Improvements in Hot-Wa 
ter Heaters, of which the following is a full, 
clear, and exact description, whereby any one 
skilled in the art can make and use the same. 
My invention relates to that class of appa 

ratus by means of which hot water is circu 
lated throughout a system of pipes and heat 
ers for the purpose of warming buildings and 
the object of my invention is to provide an 
apparatus of this classin which a positive cir 
culation of heated water is insured. 
To this end my invention consists in the 

details of the several parts making up the ap 
paratus as a whole and particularly in the 
circulating devices and in the combination of 
the Several parts as more particularly herein 
after described and pointed out in the claims. 

Referring to the drawing:-The figure 
shown is a view in vertical central section 
of a furnace embodying my invention and 
illustrating the manner in which the appara 
tus is used in connection with a heating plant. 

In the accompanying drawing the letter a, 
denotes the wall of a furnace, b the fire pot, 
c the boiler and d a radiator. The boiler c is 
made of any convenient form and material, 
preferably circular in outline and of iron or 
steel plate, although it may be made of cast 
metal if desired. The boiler proper has pref 
erably a re-entrant bottom e which serves to 
retain the heated products of combustion un 
til their full effect is utilized in heating the 
Water contained within the boiler. In the 
form shown the boiler has a flange c' to which 
is bolted a cover plate f, the latter supporting 
a valve chamberg and a circulator h. The 
latter is funnel shaped, secured to an open 
ing in the cover plate and projecting down 
Ward within the boiler, the flaring mouth of 
the circulator being located near the bottom 
and operating to cause a uniform flow of the 
heated Water into the circulator from all parts 
of the boiler. A valve plate i? contains a 
valve seat in which a puppet or ball valve 
f is supported, the valve opening outward 
from the boiler and being held in place either 
by gravity or by means of a spring. In the 
form shown the valve chamberg contains a 

number of guides g’ that are posts grouped 
about the valve and with overarching upper 
ends that serve to limit the extent of upward 
movement of the valvei. This valve-cham 
berg is preferably of metal cast to shape with 
a series of bosses arranged on several sides 
so that any one or more of them may be 
drilled and tapped for the purpose of connect 
ing with pipes of the circulator. A riser k. 
extends from the valve chamber to One Or 
more radiators d, the returns coming into the 
main return pipe l that, delivers into the 
boiler at any suitable place and is provided 
usually with a check valve l' which permits 
the water to flow through the returns toward 
the boiler to prevent it from flowing outward. 
The method of operation of my improved 

apparatus is as follows: The boiler being 
filled to a desired extent with water through 
a suitable opening, heat is applied as by build 
ing a fire in the furnace and steam will be 
generated and will accumulate in the upper 
part of the boiler. The pressure of this steam 
forces the heated water into the circulator h, 
causes it to lift the valve i and to flow into 
the riser k until the pressure has been re 
duced by the outflow of the water when the 
valve drops to its seat and holds the column 
of heated water until another excess of preSS 
ure, due to the generation of an additional 
amount of steam, again lifts the valve and 
discharges more heated water into the riser. 
This outflow of heated water under pressure 
causes a flow into the boiler through the re 
turns l and an intermittent forced circulation 
of the heated water is established and main 
tained as long as the heat is applied to the 
beiler. 
The circulator located in this apparatus is 

so constructed and arranged as to practically 
divide the interior of the boiler into an up 
per and a lower part, the former being that 
in which steam may accumulate while the wa 
ter is located in the lower part. The accumu 
lation of steam in the upper part of the boiler 
forces the water to rise within the circulator 
and prevents any steam from flowing from 
the steam space into the valve chamber until 
the level of the water within the boiler has 
been forced below the lower edge of the cir 
culator. In practice this is not liable to oc 
cur, for the reason that the end of the return 
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pipe l is uncovered before such a level is 
reached and the inflow of colder water from 
the return pipe condenses the steam and cre 
ates a partial vacuum which induces a more 
rapid flow through the return pipes and the 
coils into the boiler. Another function of 
the circulator is to provide for a compara 
tively even distribution of the flow of the wa 
ter from all parts of the boiler toward and 
into the valve chamber and to break up cross 
Currents. 

It is obvious that the boiler and circulator 
may be changed in form and details of con 
Struction without departing from my inven 
tion that consists mainly in the embodiment 
in the heating apparatus of a circulator so 
combined with the pressure chamber and a 
Valve as to produce an intermittent flow of 
the heated water automatically through the 
alternating pressure of the steam generated 
in the boiler. 

It has been found by experiment with, and 
practical test of, this apparatus that a partial 
Vacuum formed in the boiler by the return to 
it of the cooler water from the returns is a 
factor in maintaining the forced circulation 
of the Water through the pipes and radiators 
or coils of the heating system. The degree 
of vacuum will, of course, depend upon the 
difference in temperature between the heated 
Water and steam and the column of cooler wa 
ter from the returns but there is in any event 
an appreciable aid to the circulation due to 
the Vacuum created. 

Only SO much of a hot water heating appa 
ratus is shown and described in the within 
Case as directly relates to the special feature 
of my improvement and an understanding of 

its operation, provision in a Gomplete appa" 
ratus being of course made for the proper ex 
pansion of the water and for the means and 
devices for controlling and directing its flow 
through the pipes of the system, that is, suit 
able valves and test-cocks being supplied in 
the practical embodiment in a complete and 
Operative heating system. 

I claim as my invention 
1. In combination in a hot water heater a boiler, an outlet communicating with a riser, 

a valve arranged in the outlet and normally 
closed against the return flow of water from 
the riser into the boiler, a circulator extend 
ing from the valve chamber to within the 
boiler, a return pipe connecting with the boil 
er, and the pipes and coils of the circulation, 
all substantially, as described. 

2. In a hot water heater in combination with 
a boiler, the outlet communicating with a 
riser, a valve located in the outlet and nor 
mally closed against the return flow of Water 
from the riser into the boiler and the funnel 
shaped circulator extending from the outlet 
within the vessel with its smaller end adja 

: cent to the outlet, all substantially as de 
Scribed. 

3. In a hot water heater a boiler, a valve 
automatically controlling the return flow of 
heated water into the boiler from the riser and 
a funnel-shaped circulator having the flaring 
mouth arranged within and near the bottom 
of the boiler, all substantially as described. 

FREDERICK. K. CASWELI, 
Witnasses: 

CHAS. L. BURDETT, 
ARTHUR. B. JENKINS, 
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