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This invention relates to heaters generally, and 
particularly to gas water heaters of the so-called 
"instantaneous' type. 
One object of the invention is the provision of 

improved means for controlling the gas for more 
efficiently maintaining the flow of gas propor 
tional to the water temperature thereby insuring 
high heat transfer efficiency. 
Another object is the provision of improved 

burners in a heater and an improved arrange 
ment of burners for delivering the maximum heat 
from the fuel. ? 
Another object is an improved control for the 

flow of gas to the burners in which relatively 
Small pressure variations in the gas to one burner 
functions to control the flow of gas to the main 
burners of which said one of the burners may be 
a unit. . . . . " 

Other objects and advantages will appear in 
the description and drawings, , 

In the drawings, Fig. is a vertical sectional 
view through a heater indicating in elevation the 
position of the various elements of my invention 
relative to the hot water coil, and to the burners. 

Fig. 2 is a schematic layout, showing the vari-2 
ous elements of the invention partly in section 
and partly in elevation, the inlet and outlet ends 
only of the water coil being shown. . 

Fig. 3 is an enlarged sectional view taken along 
the line 3-3 of Fig. 2. 

Fig. 4 is an enlarged sectional view taken along 
the line 4-4 of Fig. 2. - 

Fig. 5 is an enlarged sectional view taken along 
the line 5-5-of Fig. 2. 

Fig. 6 is an enlarged plan view of several of the 
main burners in my heater, the burners being 
shown broken off at one of their ends to ac 
commodate the sheet. 

Fig. 7 is a sectional view taken along the line 
7-7 of Fig. 6. , 

Fig. 8 is an elevational view of one of the burn 
ers of Fig. 6. - - - - 

Fig. 9 is a part Sectional part elevational view 
of the gas inlet manifold and spuds for feeding 
gas to each of the burners of Fig. 8. . Na 

Fig. 10 is an enlarged part sectional view of the 
valve. block carrying the pilot operated valve, 
showing more clearly the various ducts in said 
block. ? 

Referring to Fig. 1, which generally illustrates 
the various elements in a heater, the outer hous 
ing is designated f, which housing is provided 
With any suitable flue 2 at its upper end, the 
lower end being substantially open for admission 
of air for combustion, and legs 3 are adapted to 
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support the hcusing elevated above the floor al 
though it is obvious that wall brackets or any 
other conventional means may be employed in 
stead. ' . . . . . . . 

Within the housing is a conventional verti 
cally extending, open-ended, tubular shell 4, pro 
vided with one or several runs of water pipes 5 in 
the form of a coil wound around :the same and 
extending backward and forward across the Open 
upper end of the shell substantially the same as 
shown in United States patent of October 18, 1932, 
No. 1,883,733. No claim is made to the shell and 
water coil per se, since any conventional coil may 
be used that provides a cold Water inlet and a 
hot water outlet. -- 
In the drawings, the cold water inlet conduit 

is indicated at 6 and the hot water outlet at 7, 
the return run of pipe extending across the up 
per open end of the shell from which the water 
of highest temperature is drawn being indicated 
at 8. ??? ? ?? ,, ? :"" : ? . . ”. 
The various elements hereinafter described are 

shown in detail in Figs. 2 to 9, more particularly 
in Fig. 2, while the principal elements are gen 
erally indicated in Fig. 1 in their relation in the 
heater. * * * . . . . . . . . . . . " . 
Within the lower end of shell 4 is a horizontal 

row of horizontally elongated burners. 9, disposed 
in parallel, side by side-relation, as best indicated 
in Fig. 6, the end burner 9 being indicated in 
Fig. 2. Each of the burners receives gas from a 
manifold to and gas to the manifold is admitted 
through a main gas valve, f I, which valve is actu 
ated to open and close by actuation of a dia 
phragm type pressure device - f2., The gas inlet 
conduit to the main gas valve is best indicated in 
Fig. 2 at 3, the source of gas, under, pressure 
being indicated at 3. . . . . . . . 
A pilot burner 4, lighter burner 5 and a ther 

mostat device 6, are all preferably mounted on a 
single valve block T, which valve block carries 
manually operated valves 8, 9 (Figs. 3, 4) auto 
matically actuated valve 20 (Fig.2), which latter 
valve is operated by expansion and contraction of 
the thermostat device 6 by heat from the main 
burners. Communicating gas ducts within the 
block will be later, described more in detail. A 
water motor 2 of the piston type, actuates a gas 
valve 22 to open and close the flow of gas through 
the valve to a thermally actuated valve 24, which 
latter valve is held open at all times when the 
heat within the last run of the hot water pipe 8 is 
not excessive or dangerous, and in which latter 
case the valve will close by reason of thermostat 
device 25 in said pipe 8. 



2 
Referring to the detailed structure shown in 

Fig. 2 the gas from the main gas main enters 
the valve housing, generally indicated at if on 
one side of movable disk valve 26, which Valve 
is normally urged toward seat 27 by a coil Spring 
28. 
The manifold 0 is preferably formed as a part 

of the valve housing and passageway 29 on the 
opposite side of seat 27 from the inlet conduit 3 
leads to the manifold to, which manifold Sup 
ports vertically extending pipes 30, each of which 
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pipes support one of the main gas burners and . 
conducts gas thereto. Within the lower ends of 
each of the pipes 30 is a relatively short, verti 
cally disposed spud. 3 of Smaller diameter than 
the diameter of the pipes 30, so as to be Spaced 
from the walls of the latter. 
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valve disk 45. The duct 42 communicates with 
said central recess 44 and said central recess in 
the Valve disk for passage radially of the axis of 
said disk through the cutout portion 43. Said 
cutout portion 43 is normally over one of the open 
ends of ducts 45, 47 (Fig. 2), but upon rotating 
the disk, both ducts will be closed by the disk. 
However, the Valve is normally in Open position 
at all times, but may be turned by a handle A8, 

10. and the disk is resiliently urged to seating posi 
tion by a coil spring 49 (Fig. 3). 
* The duct 46 leads to the pilot past a manual 
control valve 50 (Fig. 5) which valve is used to 
regulate the amount of gas passing through the 

The spuds 3 are provided with relatively large, ?? 
horizontally aligned openings 32 in tWO Opposite 
sides thereof, and the two opposite sides of the 
lower ends of pipe 30 at right angles to the open 
ings 32 are provided with horizontally aligned 
openings 33. The openings 33 may be circular 
as shown in Fig. 2 or vertically elongated aS 
shown in Fig. 9, and as shown in the latter view, 
I preferably provide a sleeve 34 adapted to slide 
vertically to any desired degree for varying the 
size of openings 33 as desired. The upper end of 
spuds 3 terminate, preferably, adjacent the up 
per ends of openings 33. ". . 
This structure has been found to eliminate 

backfiring of the burners when the burners are 
turned Out or are lighted, or when the gas is at 
abnormally low pressure. • - ? - 

The gas to each burner may be controlled as 
desired by a needle valve 35 extending through 
the lower wall of the manifold toward a seat 
within the spuds. - - 
When the valve 26 is closed, no gas will flow. to 

the manifold. 
A Small gas pipe 36 extends from valve to 

the block 7 and communicates at the block with 
an open duct 37 therein leading to the lighter 
valve 8, which lighter valve is normally held in 
closed position by a spring 38 (Fig. 4), the valve 
being adapted to be pulled open against com 
pression of the spring by a handle 39. A duct 40 
in the block, and also normally closed at one 
end by valve 8, extends to the lower end of the 
pilot burner 14, and the lighter tube, also closed 
at its lower end by valve 8, extends directly from 
said valve. Thus, all flow of gas in duct 37 and 
line 36 past valve f8 is stopped when the valve 8 
is seated in closed position, but when the latter 
is opened, gas from the main line 3 will pass to 
the pilot and lighter tube simultaneously. 
From the side of valve 26 opposite the pipe 36, 

gas may pass from line 3 into manifold passage 
way, 29 for passage to the main burners 9, 9 
When valve 26 is opened. . . . . V- 
From the gas line 36, where it connects with 

block T, a short duct. 4f in said block leads to 
one side of the valve 20 and when valve.20 is 
actuated to open by reason of heat applied to the 
thermostat device 16, the gas will be permitted to 
pass to the opposite side of valve 20 where it 
passes into a duct 42 to the manually operated 
valve 9. . . . . - . . . . . 

Said valve f9 (Fig. 3) is of the flat, rotary, 
annular, disk type in which the seating surface 
of the disk is cut away at part of its axially fac 
ing seating surface as at 43 and the seating sur 
face of the block is centrally recessed at 44, in 
alignment with a central recess in the movable 
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diaphragm device 2. 

duct to the pilot. The valve is of the rotary type 
With a stem 5 for turning the same. 
From duct 47, extends a gas pipe 52 which 

conducts gas to the gas valve 22 that is con 
trolled by the water motor 2. 
Valve 22 comprises a movable disk valve mem 

ber 53 within the valve block 22, which valve 
is held closed against a valve seat 54 by a coil 
Spring 55, the tension of which spring is varied by 
a cap 55' that is engaged by a screw 56. The side 
of the valve disk 53 opposite the spring 55 is en 
gaged by one end of a piston rod 57, the opposite 
end of which rod carries a piston 58 within a cyl 
inder 59 in the block 2. - 
The Water for actuating the motor enters, a 

conventional filter chamber 60 through the cold 
Water intake conduit 6 and from the filter cham 
ber passes through passageway 6 into cylinder 59 
and over the outer end of the cylinder. This 
Water is, of course, under pressure, being con 
nected direct to a water main. When the water 
preSSure in cylinder 59 On the opposite side of the 
piston is relieved by opening a faucet (not 
Ishown) in the hot water line from the heater, 
and which line connects with discharge port 62, 
the piston will at once be moved downwardly by 
the water to fully open gas valve 53 irrespective of 
the degree of opening of the faucet, since the 
spring 55 that normally forces the valve 53 and 
the piston, upwardly, is adjusted to permit the 
piston to readily move under a slight differential 
in pressure at opposite sides thereof. The ports 
63 in the piston uncover an annular recess 64 in 
the wall of cylinder 59, which recess communi 
cates with port 62 to permit full flow of water 
through the piston, as desired. . . - 
When valve disk 53 is closed, no gas flow is pos 

sible through line 52 past the valve, but upon 
Opening valve 53 the gas passes the valve to a 
gas line 65 leading to the valve housing 24, which 
housing contains the valve actuated by the ther 
mostat 25, and which thermostat is responsive to 
temperature in the outgoing hot Water line 8. 
A taper, disk valve 66 in housing 24 connects 

With one end of a rod 67, and the opposite end of 
the rod is welded or brazed to a cap closing the 
outer end of a longitudinally expansible and con 
tractable copper pipe 68, said rod extending into 
said pipe. The opposite end of pipe. 68 is con 
nected to the valve housing and the pipe 68 ex 
fends into and is spaced from the sides of the 
hot water outlet pipe 8. When the water in pipe 
8 is cold, the valve 66 is wide open, and gas from 
line 65 passes the valve opening and into one 
end of gas line 69, which gas line connects at 
its opposite end with a chamber at one side of a 
flexible, pressure responsive diaphragm T G in the 

The valve 66 is not intended to fully close 
unless a dangerously high heat develops in the 
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hot water line of the heater, and the thermo 
stat device is positioned at the point of greatest 
heat. 
The diaphragm. To carries a pin 72 that engages 

a lever 3 pivoted at 74, and the Outer end of 
lever 73, or the end on the side of pivot 74 oppo 
site pin 72, engages a pin 75 which latter pin 
engages valve 26 for moving said valve to and 
from closed position according to the degree of 
movement of the diaphragm. 
A branch line 76 extends from gas line 69, 

said branch line extending to the one burner 9 
in said bank or row of main burners, said line 69 
feeding gas directly into the Spud at the lower 
end of Said burner. 
The thermostat device actuating the pilot valve 

20, is similar to the device 25 that is in the hot 
water line, comprising a copper pipe 77 enclosing 
a rod 8 which rod is secured to the upper end of 
said pipe. The lower end of pipe T is secured to 
the valve block and rod 78 extends at its lower 
end through the block and through a lever 79, 
which lever 79 is pivoted at 80 at one side of rod 
78 and the opposite end at the opposite side 
engages a pin 8, which pin connects with valve 
member 20 for opening the valve member upon 
the lever being drawn toward the pin. The rod 
78 is secured to the lower side of lever 79 by 
nuts 82, and upon the pipe 77 being heated by the 
main burners or burner 9 above which it extends 
at its upper end, the pipe will expand, carrying 
rod 78 upwardly to pivot lever 79 for opening the 
valve 2. 
from pilot 4 and the lighter tube, when the lat 
ter is ignited, to cause opening of Said valve 20. 

Referring back to Figs. 6 to 9, the main burn 
ers 9 and burner 9’ are of cast metal, each burner 
being provided with three rows of spaced aper 
tures respectively extending longitudinally of the 
body of the burner. The apertures 83 of the 
outer rows are disposed in opposed relation later 
ally across the upper edge of the burner, while 
the apertures 84 of the central row are offset 
longitudinally of the rows to positions midway 
between the apertures of the outer two rows, as 
best indicated in Fig. 6. 
The burners themselves are spaced apart as 

at 85 thus providing for free flow of secondary 
air, for combustion, to the burner apertures, the 
primary air being admitted through openings 33 
in the lower ends of the pipes 39. 
Alternate burners are offset longitudinally so 

as to position the apertures of the outer rows of 
one burner of each pair opposite the apertures 
of the central row of the adjacent burner of the 
palr. 

Divergently extending passageways 86 (Fig. 7) 
extend upwardly at an angle of about 10° rela 
tive to a vertical plane longitudinally bisecting 
each burner, the inner ends of the passageway 
opening directly into the longitudinally extend 
ing chamber 8 in each of the burners, which 
chamber is of decreasing cross-section in direc 
tions away from opposite sides of the gas pipes. 30. 

Wertical passageways 88 extend between the 
central apertures 84 and chamber 87. The upper 
ends of passageways 86, 88 extend through nip 
ples 89 that project upwardly from the body of 
each burner, and the upper side of each burner 
is preferably formed with a relatively narrow 
ridge 90 to provide downwardly diverging op 
posite sides from the apex of each ridge. 
The bodies of the burners are relatively flat 

in a vertical plane, so as to not take up excessive 
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space when arranged in a row, and the arroWS 75 
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indicated in Fig. 7 clearly illustrate that the flow 
of secondary air to the gas ejected from the 
burner apertures is greatly augmented by reason 
of the arrangement of the apertures of the burn 
ers relatively, and the divergently directed pas 
sageways and apertures of the outer rows of 
apertures in each burner. In fact, I have found 
that this arrangement and construction enor 
mously increases the B.t. u. output over burners 
in which the apertures are all vertically directed, 
or in which only divergent apertures are used. . 

In the general arrangement illustrated in Fig. 
2, the heater is in inoperative position with the 
burners and pilot extinguished. - 
In operation, the operator opens the lighter 

valve 8, permitting gas to flow to the pilot 4 
and to the lighter, and immediately the thermo 
stat f6 expands opening the valve 20 which in 
turn permits gas to pass directly to the pilot 
through duct 46, and the flame from the pilot 
plays on the thermostat device 6 to hold the 
pilot valve 29 open, when valve 8 may be re 
leased, closing the line to the lighter burner 
and to the pilot, said lighter tube being ignited 
at the lower openings 9 when valve f8 is 
opened for carrying the flame to the upper end 
of the pilot and heating the thermostat at the 
same time. 
The pilot light will now stay lighted, being fed 

gas from gas line 36. v 
Immediately upon opening the water line to 

flow of water through the water valve, the gas 
valve 53 will open, permitting gas passing valve 
20 to the normally open valve 9 to pass to the 
open valve 24 through line 65 and back to both 
the diaphragm device 2 and to the burner 9. 
The burner 9 will, of course, be immediately 

lighted by the pilot, and the gas pressure against 
diaphragm 70 will cause the main valve 26 to 
open permitting gas to flow to the main burners 
9, which will be ignited in turn, and the water 
passing through the coils 5 will be heated. Nu 
meral 26' designates line to main burners. 
The hot water passing through the discharge 

pipe 8 will cause the thermostat 25 to gradually 
move valve 66 toward closed position, which 
movement will not materially affect the flow of 
gas unless only a small stream of water is being 
withdrawn from the hot water faucet, in which 
case the closing movement of valve 66 Will be aug 
mented by reason of the temperature of the 
water and the pressure in line 69 will be de 
creased, causing valve 26 to move toward closed 
position for reducing the flame in the burners 9, 
but burner 9’ will still continue to receive gas 
through line T6 which connects with the line 69. 
The sensitiveness of the diaphragm 70 to move 

ment is sufficient to maintain the temperature of 
the Water delivered from the hot Water line 
within a variation of about 2 F. since the only 
escape of gas from relatively small gas line 69 is 
through the burner 9, and not to all of the 
burnerS. 
The control by a small “relief' burner, which 

is the term I use for burner 9', is particularly 
important, since the variation in pressure on the 
diaphragm is controlled by the rate at which the 
gas in line 76 may pass through the apertures of 
burner 9' and the control is not, as heretofore at 
tempted, through variations in water pressure 
or through attempting to control the tempera 
tures through variations in pressure in a gas 
line leading to the main burners. 
Having described my invention, I claim: 
1. In a gas heater the combination comprising 
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a burner, a main conduit connected With a Source 
tof gas under pressure for conducting gas under 
pressure to the burner, a movable pressure ac 
tuated diaphragm valve at a point in Said con 
duit for controlling the flow of gas in the conduit 
to said burner, a second conduit connected with 
said source of gas under preSSure, gas preSSure 
actuated means responsive for novement to vari 
ations in the pressure of gas in said second con 
duit "Operatively connected with said movable 
Valve for moving said valve between Open and 
closed position thereof upon variations in pres 
sure in said second conduit, said second conduit 
being restricted to pass a lesser Volume of gas 
therethrough than the main conduit and said 
second conduit being formed with a relief port 
open at all times for discharging the gas there 
from, a water conduit positioned to be heated by 
said burner for heating the water within the 
water conduit, a thermo-responsive device in said 
Water conduit responsive for movement to varia 
tions in the temperature of the water in Said 
Water conduit, a valve in said second conduit op 
eratively connected with said thermo-responsive 
device for movement from normally open position 
toward closed position upon increase in tempera 
ture of the water, a normally closed water ac 
tuated valve in said second gas conduit and 
means in said water conduit responsive for move 
ment to the dynamic pressure of water flowing 
in said water conduit connected with said water 
actuated valve and arranged and adapted to sub 
stantially fully open said water actuated valve 
upon Substantially, any flow of water in said 
Water conduit, and both of said valves in said 
second conduit positioned between the point of 
connection between said second conduit and said 
main conduit and the point of connection of said 
second conduit and said pressure actuated dia 
phragan valve. 

2. A gas water heater comprising in combina 
tion, a coil for water provided with an inlet and 
outlet at Opposite ends of the coil, a main gas 
burner-positioned below the coil for heating the 
Water therein, a main gas conduit connected with 
a Source of gas under pressure, a main valve con 
necting between said main gas conduit and main 
gas burner for controlling the flow of gas from 
the conduit to the burner, a second gas burner 
adjacent Said main gas burner, a second gas con 
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duit communicating between the main gas con 
duit at the side thereof adjacent the Source of 
gas and said second gas burner, a preSSure ac 
tuated device communicating with Said Second 
conduit for actuation thereof by gas pressure in 
said second conduit, main valve actuating means 
connecting between said device and said main 
gas valve for actuating the latter for movement 
between fully opened and closed position, a ther 
mally responsive device at a point in Said coil 
adjacent said outlet responsive for movement 
upon variations in the temperature of the Water 
passing from said coil, a control valve in Said 
second conduit positioned at a point before the 
gas therein passes to said pressure actuated de 
vice for controlling the flow of gas to said pres 
sure actuated device, control valve actuating 
means connecting between said thermally re 
sponsive device and said control device for ac 
tuation of said control valve between fully opened 
and closed position by said thermally responsive 
device whereby the amount of gas passing to Said 
pressure actuated device for actuating said de 
vice is controlled by actuation of the thermally 
responsive device in the coil, a water actuated 
device in said coil adjacent the inlet adapted to 
move in one direction upon flow of Water in the 
coil from the inlet to the outlet thereof, a water 
controlled gas valve positioned in said second 
conduit at a point between said control valve and 
said main gas conduit, neans operatively con 
necting between said water actuated device and 
said water controlled valve arranged and adapted 
to cause said water controlled valve to move to 
fully opened position upon flow of any amount 
of water past said inlet to said outlet, heat re 
Sponsive means responsive for movement in op 
posite-directions upon heating and cooling there 
of positioned to be heated by a pilot burner, a 
pilot burner adjacent the main gas burner posi 
tioned to cause heating of said heat responsive 
device, a pilot actuated valve positioned at a 
point in said second conduit between said water 
actuated valve and said main gas conduit, and 
means operatively connecting between said heat 
responsive means and said pilot actuated valve 
for moving said Valve to opened position upon 
movement of said heat responsive means when 
the latter is heated by said pilot burner. . 

KARL. F. HARTMANN. 


