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UNITED STATES PATENT OFFICE 
2,453,382 

EATNG AND VENTILATING APPARATUS 

Seran an A. Sietsch, Greentree, Pa., assignor to 
Brayo Corporation, Pittsburgh, Pa., a corpora 

tion of Pennsylvania 

Application May 12, 1942, Serial No. 442,615 
(C. 236-) 1. Claim. 

This invention relates to ventilation, and con 
sists in apparatus for heating to a uniform and 
predetermined temperature a stream drawn from 
the Open air Where temperature is variable and 
unpredictable in value. The invention finds prac 
tical application in the ventilation of the cham 
bers and Spaces Within buildings and industrial 
plants, Where funes injurious to equipment or 
noxious to Workmen are generated. 
In the accompanying drawings Fig. I is a view 

in Vertical section of a particular installation of 
the apparatus of the invention; Fig. II is a view 
to larger Scale, in vertical and transverse section, 
on the plane indicated at II-II, Fig. I. Figs. III 
and IV are fragmentary views to yet larger scale, 
On the horizontal planes severally indicated in 
Fig. II by the lines III-III and TV-IV. Fig. V 
is a Wiring diagram, 

In a vertical wall 50, that may be understood 
to be the Outer Wall of a building, a Window open- ; 
ing is formed, and in the opening is conveniently 
set a bank 5 of louvre slats. Within the build 
ing an air box 52 is mounted. To this box atmos 
pheric air, entering through the Window opening, 
has free access. From the box a conductor 54 
leads; and fans 53, arranged within the box, in 
duce flow and drive a stream of air through the 
conduit 55 to the desired place of emergence into 
the room to be ventilated. Athwart the stream, 
and, as here shown, at the otherwise open intake 
end of the air box 32 a skeleton burner 55 extends. 
The burner is submerged in the stream of air that 
the fans in pel; the air flows around the burner 
and passes intimately over all its ramifications. 

In the Sectional view, Fig. I, two fans 53 appear. 
There are in this installation four fans in all, 
Standing as in Fig. I they are shown to stand. 
They are grouped in Square assembly, and, as seen 
in Fig. I they stand aligned two by two in the line 
Of sight. 
As best seen in Fig. II, the burner here consists 

of a plurality of elongate loops 55 of pipe perfo 
rated throughout all the extent of the loop and 
on the down-stream side (relatively to air flow) 
With multitudiaolis. Orifices. From these orifices 
flames spring and burn freely in the air stream 
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that flows with little disturbance over the loops. 
These loops 56 (in this case fourteen in number) 
are arranged in tWo banks, symmetrical with 
respect to the vertical mid plane through the air 
box. The loops of the two banks are oppositely 
arranged, pair by pair. The elaborate skeleton or 
open gridwork burner is functionally Sectional, 
and, section by section, it may be brought into and 
taken out of operation. The burner is fed 
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55 

2 
through a gas supply pipe 5. Comparing Figs. 
II and III, it will be seen that valves 4 set in 
Ieads 570 from pipe 57 control gas fioW to the 
loops, pair by pair. This is the case with all of 
the paired loops, excepting only the central pair 
in the succession. These are distinguished in the 
drawings by the numerals 560. With respect to 
that central pair, and as shown in Fig. IV, two 
valves 4 are provided, and they are set in the 
leads to the two loops severally. Thus it is poS 
sible, by proper control of the valves 4, to bring 
into service a single loop of the burner or any 
multiple of a single loop, up to full capacity 
that is to say, in this case, up to fourteen loops. 
The supply pipe 57 extends vertically and cen 

trally between the two banks of loops. At the 
opposite ends of the banks pilot. burners 58 are 
arranged. These pilot burners consist of orificed 
lengths of pipe that extend vertically adjacent 
the ends of the loops 56. The pilot burners are 
fed through the branch 59 from the supply pipe 
5. Fig. IE gives the structural appearance of the 
assembly, and shows the pipes 58 to be struc 
turally united to the loops 56. It will, however, 
be understood that the unior here is structural 
only; and that there is incy passageway for gas 
between the pipes 58 and the loops 56. 
The burners are refined in structure, as the art 

knows, to afford practically complete combustion, 
with the production of carbon dioxide and water 
Vapor. 

In the gas supply line are set (Fig. IE) a pres 
sure regulating valve 23, a shut-off valve 9, and 
a pneumatically operated control valve 7. The 
pressure regulating valve 23 is effective, that, 
under varying pressure at the source, the gas 
shall reach the burners at a pressure riot exceed 
ing a pre-determined maximum. A by-pass 
around the control valve 7 is provided with a 
pressure-regulating valve 24. In the branch 59, 
through which the pilot burne's are fed, are set 
a pressure operated Switch 6, and a shut-off 
valve 8. 
Spark-plugs 9, 9, assembled with the essential 

ignition transformers or induction coils, are pro 
vided for lighting the pilot burners 58, and flame 
units 20, 2 are associated, one with each spark 
plug and its ignition transformers. 

In the entering stream of cold air is arranged 
a remote bulb-thermostat 4 of the mercury 
switch type. The bulb is subject to the tempera 
ture of the incoming fresh air. In the on-?iow 
ing stream of heated air is arranged a therinostat 
5 of like character. 
A control System is provided that is effective   
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in these particulars: (1) The heater is brought 
into operation by manual intervention; it con 
tinues in automatic operation, with adaptation 
to varying conditions, Within a permissible 
range of variation. Should, however, such 
range be exceeded, the heater goes out of opera 
tion, and can be brought into operation again 
only by manual intervention. (2) In case the 
temperature of the incoming air exceeds a pre 
determined value; or in case the temperature 
of the heated air exceeds a predetermined value, . 
the heater will go out of operation. (3) The 
nanual intervention that brings the heater into 
operation consists, first, in the energizing of the 
fans, and second, in the opening of the valve O 
in the gas supply line. The fans set in motion 
sweep the air box clean of any accumulation 
of gas before any other part of the organization 
comes into action. When the fans have con 
tinued in action for an initial short but suffi 
cient interval of time, a push-button may be 
pressed that controls further operation. The 
induction coils of the spark-plugs are than auto 
matically energized; gas is automatically allowed 
to flow to the pilot burners; and the pilot burn 
ers are automatically lighted. When these pre 
liminary operations have occurred the control 
valve in the main gas supply line is released, 
So that it may be opened. This valve then is 
opened manually, and the heater is brought into 
action. Meanwhile, the ignition transformers, 
their purpose served, are automatically de 
energized. The opening of the control valve 
in the main Supply line causes the loops of the 
burner to be lighted from the pilot burners, and, 
according as the temperature of the entering air 
is high or low, few or rn any of these loops will 
be brought into play. (4) As temperature con 
ditions change, the number of loops that are 
brought into play increases and diminishes, and, 
when any number of the loops are active and 
when conditions are in state of change, so as 
to bring about increase or diminution of the 
number of loops in action, the volume of the 
Supply of gas to the loops Will increase or dinin 
ish. Thus, minute gradation is afforded in the 
increase or decrease of the rate of heat genera 
tion. (5) In case gas pressure fails to a dan 
gerous minimum the heater Will automatically go 
Out of operation. 
temperature becomes so warm that heating is 
unnecessary, the heater will automatically go out 
of operation. (7) In case the temperature of the 
delivered air rises to a degree exceeding a pre 
determined maximum, the heater will auto 
natically go out of operation. And in any case, 
when once the heater has gone out of operation, 
operation can be renewed only through manual 
intervention. 
The control apparatus is advantageously 

mounted on a panel 6 within a control room 60. 
Its parts are shown diagramatically in Fig. W 
in organization. With the heater parts. Electric 
energy is taken from service line 6; and pneu 
matic power is supplied at 62. In Fig. W. the 
electric circuits are indicated in full lines; the 
pneumatic connections in heavy dotted lines. 

Operation, of which a summary has already 
been given, is now repeated in detail, and with 
reference to the drawings-particularly to Fig. W. 
The fans are set in operation by the manual 

shifting of the Switches 8. The shifting of the 
SWitches effects the closing of the Corresponding 
contacts of relays 2. This particular installation 
is so arranged that it is only in sequence upon 

(6) In case the out-of-doors. 
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4 
the operation of at least two of the fans that 
the heater can be brought into operation, and to 
such end the relay contacts are wired, as indi 
cated in the diagram. When at least two of the 
fans have continued in operation for a predeter 
mined time interval, in this case three minutes, 
the purge timer 3 becomes effective. The purge 
timer is a delayed action switch. Several types 
are available on the market, and the one here 
employed includes a resistance element that is 
slowly distorted under the effect of an electric 
current, and that is, after a predetermined inter 
val of tine, effective to close the switch con 
tacts. The push button may then be pressed 
with effect. 
When the push-button is pressed circuit is 

completed through relays 7, , to the solenoid that 
controls valve 8 in the branch line. 59 that sup 
plies gas to the pilot burners, and to the induc 
tion coils or ignition transformers of Spark-plugs 
9, 9. Thereupon the pilot burners are lighted. 
Flames projected by the pilot burners play upon 
the two electrodes 2, 2, and in so doing com 
plete circuits that energize additional, units 
within relays it, . These units, so energized, 
are effective, both to break the circuits through 
which the coils of the spark-plugs 9, 9 have been 
energized (so that the spark plugs now go out of . 
action), and to complete a circuit that effects 
the shifting of a latch upon valve 3, releasing 
the valve to respond to manual operation. The 
relays , , spark-plugs 9, 9, and electrodes 
20, 2 form the essential elements of a known 
piece cf apparatus that is supplied by. The 
Brown Instrument Company of Philadelphia, 
Pennsylvania, under the trade name Brown 
Protectoglo. 
Pneumatic pressure, entering at 62, has access, 

through controller 2 and electrically operated 
pneumatic switch , to switches 3. Maximum 
pressure exerted upon Switches 3 closes all cir 
cuits and opens all valves 4 and maximum pres 
sure effects the opening to the full of valve. 
also. 
When valve G is opened the burner lights 

itself from the already lighted pilots; and as the 
burner continues in Operation the air in the fan 
impelled stream is heated. The thermostat bulb 
2d. in the line of stream flow responds to the 
rising temperature, and effects a corresponding 
response in an air valve in controller 2. 
The controller 2 is an instrument known to 

the art, available under the trade name Air-O- 
line Potentiometer Controller from The BrOWn 
Instrument Company, above mentioned. Suf 
fice it to say that the pneumatic pressure in the 
air line extending from the controller is tem 
perature governed; that the controller is so organ 
ized as to afford to the Switches 3 pneumatic 
preSSure that ranges from zero to fifteen pounds. 
The actual value depends upon and accords 
With the temperature of the stream of heated air 
that flows from the burner. At zero pressure 
the control valve it is closed, all the pneumatic 
electric SWitches 3 are de-energized, and all the 
Solenoid valves 4 are closed; at a pressure of 
fifteen pounds, all are open. The pneumatic 
electric Switches 3 are set to respond severally 
to different degrees of pressure; and, when the 
preSSure afforded by the controller 2 is inter 
mediate in value, a portion only of the switches 
3 will be energized and a corresponding portion 
of the Solenoid valves 4 will be open. As the 
temperature of the delivered stream of heated air 
varies, particular valves 4 will open and close, 
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so as to afford correspondingly varying volumes 
of flame in the burner. 
The degree of opening of valve 7 is in general 

accord with the number of valves 4 that are open 
and the number of burner loops that are active; 
and valve 7 has this further value and effect, that 
it corrects or graduates what otherwise would be 
a step-by-step augmentation and diminution in 
the quantity of heat units released at the burner. 
As the pressure changes, causing increase Or 
diminution in the number of burner loops current 
ly active, the simultaneous shifting of valve 7, 
increasing or decreasing the gas flow, makes corn 
pensation, prevents the step-by-step effect al 
luded to, and affords instead an evenly graduated 
augmentation or diminution in the heat release. 
The thermostat 5 includes a mercury SWitch. 

When the maximum predetermined temperature 
has been attained, this switch, normally closed, 
is opened. The opening of the switch in element 
5 effects the opening of the circuit of the electri 
cally operated pneumatic switch ff. When this 
circuit is opened the air line is bled, pressure fails 
in the pneumatic line, all the Switches 3 are de 
energized, all the valves 4 close, and valve 7 
closes. 

Similarly when the temperature of the outside 
air rises to a degree at which heating is unneces 
sary and undesired the thermostat 4 is effective 
to close all valves f4 and the valve also. 
When the pressure of the gas supply fails and 

reaches a critical minimum, the pressure switch 
6 (here conveniently arranged in the branch line 
59) opens a circuit with the same effect-the op 
eration of switch , and the consequent loss of 
pneumatic pressure and the closing of all valves. 

Fig. Wshows the three switch members 4, 5, and 
6 to be included in series in a single circuit. All 
three switches are normally closed. The opening 
of any one results in the opening of the circuit of 
SWitch f. 

Failure of the flame of either of the pilot burn 
ers breaks a flame circuit through the correspond 
ing relay . In consequence, all circuits are 

5 

O 

20 

25 

35 

40 

opened, both of the valves 8 and O close, valve 
closes, and all the valves 4 close. 
When the valves have closed the fans will con 

tinue in Operation until their switches 8 are man. 
ually shifted. 

I claim as my invention: 
In a direct-fired heater system where gas fuel 

is burned in a duct through which air to be heated 
is circulated, the combination with a duct and 
means for circulating a current of air through the 
duct, of a plurality of gas burners in the duct, a 
Common gas Supply line and manifold for all of 
the burners, a modulating valve means in the Sup 
ply line operable to gradually increase and dimin 
ish the Supply of gas to the burners, a separate 
Valve between each burner and the manifold for 
individually controlling each burner, means for 
progressively opening or closing the last-named 
valves in predetermined order to selectively vary 
the number of burners in operation, and means 
for Operating the modulating valve to gradually 
increase or diminish the supply of gas to the burn 
ers then in Operation whereby the temperature of 
the air being heated may be modified through a 
substantially uniform gradient as burners are 
progressively rendered operative or inoperative. 

HERMAN A. PIET SCH. 
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