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To all whom it may concern: 
Be it known that I, Jose PH. W. GAMBLE, a 

citizen of the United States of America, re 
siding in the city and county of Philadel 
phia, in the State of Pennsylvania, have in 
vented a certain new and useful Improve 
ment in Water-Heaters, of which the follow 
ing is a true and exact description, refer 
ence being had to the accompanying draw 
ings, which form a part thereof. 
My present invention relates to water 

heaters of the kind well known as open feed 
water heaters and in common use for heating 
boiler feed water and like purposes. In 
heaters of this kind a heating chamber is 
provided into which the water to be heated 
and steam, (usually exhaust steam from en 
gines), for heating the water are both ad 
mitted, provisions being made to insure at 
all times a steam space in the upper portion 
of the heating chamber and for causing the 
water to flow through this space in film like 
and broken streams. In this type of heater 
the steam is condensed in whole or in part 
in the heating chamber and the water of con 
densation is added to the water being heated. 
In the heaters of the kind specified now 

in use the water is caused to flow in film like 
and broken streams through the steam space 
of the heating chamber by means of trays 
or plate like members interposed between the 
cold water inlet or inlets at the upper end of 
the heating chamber and the water level in 
the chamber. 
versal in the practical use of heaters of this 
kind to arrange these trays in sets in which 
some trays are oppositely inclined to and 
overlap the other so that the general course 
of the water to be heated is zigzag, flowing 
successively along first one and ther another 
of the trays until it is discharged at the lower 
edge of the lowermost tray of the set. I 
have found, however, that a substantial ad 
vantage may be had in some cases by arrang 
ing the water spreading trays in one or more 
sets, each consisting of a group of similarly 
inclined trays placed one above another and 
each discharging at its lower end, and by pro 
viding in conjunction therewith means for 
distributing the cold water between and dis 
charging it on the various trays at the upper 
edges of the latter. By proceeding in the 
manner specified I cause the water to flow 

Heretofore it has been uni 

over the various trays of each set in a series 
of parallel streams instead of in a single 
Zig Zag stream. For a given volume of water 
flowing over a set of trays of given size 
the film streams are substantially thinner 
With my present arrangement than the zig 
Zag streams, obtained with the tray arrange 
ment heretofore used, and I have found that 
the use of the tray arrangement of the pres 
ent invention in place of the tray arrange 
ments heretofore used results in materially 
increasing the amount of water which can be 
heated in a single heater. This increased 
capacity is particularly marked where the 
volume of water to be heated is relatively 
large and the increase in temperature to be 
given to the water is comparatively small. 
The various features of novelty which 

characterize my invention are pointed out 
with particularity in the claims annexed to 
and forming a part of these specifications. 
For a better understanding of this invention, 
however, and the advantages possessed by it, 
reference may be had to the accompanying 
drawings and descriptive matter, in which 
I have illustrated and described a form in 
which the invention may be embodied. 
Of the drawings: Figure 1 is an elevation 

of a heater constructed in accordance with 
the present invention. Fig. 2 is an elevation 
taken at right angles to Fig. 1. Fig. 3 is a 
plan. Fig. 4 is a partial sectional elevation 
taken generally along the line 4-4 of Fig. 
2, but for convenience of illustration the sec 
tion through the left hand set of trays and 
the internal water distribution box is taken 
along the line 4-4 of Fig. 5, and Fig. 5 
is a side elevation of the internal water dis 
tribution box. 

In the drawings, A represents the tank 
or body of the heater, B the steam supply 
pipe opening to the interior of the heater 
tank A through the usual oil separator C. 
D and D represent the overflow connec 

tions adapted to prevent the water level 
within the heater body from rising above the 
overflow line X-X. 
E represents one hot water discharge con 

nection and F a second hot water discharge 
connection. 
K represents the main cold water supply 

pipe, and G represents the make-up cold 
water supply pipe. The flow of water 
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through the pipe G is regulated by the 
valve G' and the valve G is automati 
cally controlled through suitable connection 
by the float H which rises and falls with 
the water level in the heater body and by 
opening the valve G as the water level falls, 
prevents the water level from falling below 
a predetermined level. The make-up cold 
water Supply pipe and the pipe K both dis 
charge into a receptacle or chamber J at the 
upper end of the heater. - 

I, represents a vent pipe through which 
air and any excess steam supplied to the 
The particular heater illustrated by the 

drawings is primarily devised for use in and 
as a part of a hot water heating system in 
which the hot water from the heater enters 
the circulating system through the pipe E 
and is returned to the heater through the 
pipe K. The discharge pipe F may be 
employed to supply a boiler feed pump or 
the like. 

Insofar as above described the construc 
tion presents no novelty and as all of the 
features of construction to which reference 
has been made are well known. I have not 
thought it necessary herein to describe them 
in more detail. 
From the compartment J the water to be 

heated passes into the cold Water distribu 
tion box M. located within the heater cham 
ber and in the form shown centrally dis 
posed therein. In the construction illus 
trated provisions are made for preventing 
the passage of air or steam out of the heater 
tank through the chamber J. These provi 
sions comprise a cup shaped partition Wall 
J’ in the chamber J, ported at J and a 
tubular shell J which depends from the 
margin of the inlet port J of the chamber 
into the cup like cavity formed by the wall 
J to a level below the lower edges of the 
ports J. This results in the formation of 
a water sea between the tubular shell J 
and the wall J which prevents the escape 
of air or steam from the heater through the 
chamber J. From the distribution box M, 
the water passes through ports M on to two 
sets of inclined trays O, located one. Set 
on each side of the distribution box, as 
shown, the trays O in each set are parallel to 
each other and are inclined downwardly 
from the distribution box. The trays are 
supported at their upper edges on ribs M 
formed on the adjacent sides of the box M 
and at their lower edges the trays are sup 
ported by vertical tray guides P also pro 
vided with tray supporting ribs. In the 
form shown there are two trays placed end 
to end on each set of tray Supporting ribs 
for the greater convenience in handling the 
trays, each pair of trays thus placed end to 
end might be replaced by a single tray twice 
the size of the single trays shown. As shown | 
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the bodies of the trays do not extend to 
the Outer supports P but are formed each 
with a central tongue or finger O’ which 
engages the appropriate tray support P. At 
each side of tongue, each tray, therefore, is 
Spaced away from the corresponding tray 
Support P and the water running down the 
tray is accordingly discharged into the 
space between the corresponding tray sup 
port P and bodies of the set of trays Sup 
ported in part by the corresponding tray 
support P. To facilitate the circulation of 
steam around the various trays, ports P' 
may advantageously be formed in the tray 
supports P and ports O may be formed 
through the tray bodies as shown. 

it will be observed that the discharge 
ports M of the distribution box M are ar 
ranged to discharge on to each of the trays. 
The discharge ports M may be in the form 
of slits or rows of apertures and the port or 
ports M for each tray may advantageously 
be formed as shown in the box rib Mabove 
the trays and preferably should be inclined 
downward at an incline slightly greater 
than the inclination of the trays. It is de 
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sirable that the discharge ports of the dis 
tribution box should be so arranged that 
the water is distributed uniformly between 
the various trays, and in some cases it may 
be advantageous to compensate for the dif 
ference between the head at the level of the 
discharge ports M for the lowermost pair 
of trays and the head at the level of the 
upper trays. This can obviously be done by 
progressively increasing the aggregate area 
of the discharge ports M' from the bottom 
of the distribution box upward, for in 
stance, where there are a row of discharge 
ports M for each tray the number of ports 
in each row may be increased from the bot 
ton to the top as shown in Fig. 4. In many 
cases, however, the cold water is admitted 
to the distribution box under such a head 
that the slight difference in head due to the 
difference between the levels of the upper 
and lower ports M. may be disregarded as a 
sufficiently uniform distribution is then had 
with the aggregate discharge port, are for 
each tray the same. 
When the hot water heater is used in and 

as part of a hot water heating system as 
above described, the water returned to the 
heater through the pipe K would ordinarily 
be at a temperature of 180° Fahrenheit, 
while the water supplied to the heating sys 
tem by the heater would be at a tempera 
ture of about 210 Fahrenheit. With this 
or like range of temperature change to be 
made in the water passing through the 
heater, the capacity of the heater is substan 
tially greater when the present invention 
is employed than is the case with a heater 
of similar size in which the old zig zag arrangement of trays is employed. 
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While in accordance with the provisions 
of the statutes, I have herein disclosed the 
best form of my invention now known to 
me, it will be readily apparent to those 
skilled in the art that changes may be made 
in the form of the apparatus disclosed with 
out departing from the spirit of my inven 
tion, and I do not wish the claims herein 
made to be limited to the form of apparatus 
disclosed, more than is made necessary by 
the state of the art. 

Having now described my invention, what 
I claim as new and desire to secure by Let 
ters Patent, is: 

1. In a water heater of the kind specified 
the combination with the heating chamber 
and the steam supply and hot Water dis 
charge connections therefor of one or more 
sets of inclined trays located in said cham 
ber above the water level therein with the 
trays in each set arranged one above an 
other and-similarly inclined and each dis 
charging at its lower end and means for Sup 
plying the water to be heated including pro 
visions for distributing the Water between 
and discharging it upon the various trays at 
their upper edges. 

2. In a water heater of the kind specified 
the combination with the heating chamber 
and the steam supply and hot water dis 
charge connections therefor of one or more 
sets of inclined trays located in said cham 
ber above the water level therein with the 
trays in each set arranged one above an 
other and similarly inclined and each dis 
charging at its lower end, a cold Water dis 
tribution box extending alongside each set 
of trays at the upper edges thereof with a 
discharge port or ports for each tray in the 
set through which water may flow from 
the box onto the corresponding tray and a 
supply connection to Said box. 

3. In a water heater of the kind specified 
the combination with the heating chamber 
and the steam Supply and hot water dis 
charge connections therefor of a cold Water 
distribution box formed with tray support 
ing lugs at one side and a set of similarly in 
clined trays arranged one above another and 
supported at their upper edges on said lugs 
and said distribution boxes being formed 
with one or more parts for and arranged 
to discharge water upon each of said trays. 

4. In a water heater of the kind specified, 

35 

the combination with the heating chamber 
and the steam supply and hot water dis 
charge connections therefor of a cold Water 
distribution box arranged within the cham 
ber and formed with a vertical series of tray 
supporting lugs on each of said opposite 
sides two sets of trays located one on each 
side of said opposite sides of the box with 
trays in each set similarly inclined and Sup 
ported at their upper edges by the lugs on 
the adjacent sides of the box said box being 
formed with one or more ports for each tray 
through which water may pass from the box 
on to the tray. 

5. In a water heater of the kind specified, 
the combination with the heating chamber 
and the steam supply and hot water dis 
charge connections therefor of a cold Water 
distribution box arranged within the cham 
ber and formed with a vertical series of hori 
zontal tray support ribs on each of two op 
posite sides, two sets of trays one at each 
end of said opposite sides of the box and 
each consisting of a series of similarly in 
clined trays arranged one above another and 
supported each at its upper edge by one of 
said ribs said box being formed with down 
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wardly inclined discharge ports one or more . 
of which pertain to a point immediately 
above each of said trays. 

6. In a water heater of the kind specified, 
the combination with the heating chamber 
and the steam supply and hot water dis 
charge connections therefor of one or more 
sets of inclined trays located in the Said 
chamber above the water level therein with 
the trays in each set arranged one above 
another and similarly inclined and each dis 
charging at its lower end, a water distri 
bution box extending along each set of trays 
at the upper edges thereof with a discharge 
port or ports for each tray through which 
water may flow from the box to the corre 
sponding tray and supply connection to 
said box; the aggregate discharge port areas 
for the different trays being varied to com 
pensate for the difference in head of the 
water in the box at the levels of the different 
trays. 

JOSEPH. W. GAMBI.E. 
Witnesses: 

ROBERT G. CLIFTON, 
W. A.TwoOD MEHARG. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.' 
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