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Gas fired unit ventilators conventionally comprise: a
cabinet having one air inlet for outside air, another air
inlet for room air and an outlet for discharging air from
either or both inlets into the room; a blower within the
cabinet between said inlets and said outlet; a gas burning
heater within the cabinet between the said inlets and said
outlet; a movable damper for opening and closing the
outside air inlet; a reversible motor operable in one direc-
tion to progressively open the damper and in the opposite
direction to progressively close it; and coatrol means
normally set for a predetermined room temperature con-
dition and normally operative in response to a room tem-
perature condition which rises above or falls below said
predetermined temperature condition, to progressively
operate the motor in the damper opening or closing direc-
tion as required.

With the room temperature at a desired value and with
the damper wide open, the gas flow to the heating ele-
ment should be at a minimum or entirely cut off. How-
ever, as the room temperature drops and the damper
progressively closes, the gas flow should be progressively
increased. Various controls have been proposed to ac-
complish this control of the gas flow.

The principal object of the present invention is to
provide a simple and inexpensive control for the gas flow,
one which will progressively increase the gas flow as the
damper progressively closes and progressively decrease it
as the damper progressively opens.

In accordance with my invention, the principal object

may be achieved simply and inexpensively, by providing

the fuel line with a gas flow control valve and by con-
necting that valve to the damper operating means in a
manner such as to cause said means to open and close
the valve in the progressive manner that it closes and
opens the damper.

The present invention is illustrated in the accompany-
ing drawing wherein:

Fig. 1 is a diagrammatic view showing the mechanical
and electrical relationship between the cperating elements
of the invention;

Fig. 2 is a vertical section of the unit ventilator and
an adjacent building wall;

Fig. 3 is an enlarged vertical section of the gas control

valve of Fig. 1; and

Figure 4 is a schematic circuit diagram of the circuit
elements forming the Wheatstone bridge.

The structure illustrated in the drawing conventionally
comprises: an outside building wail 1 having an air inlet
opening 2; and a ventilating unit 3 having a blower 4
operated by a motor 5 for drawing air from its inlet
chamber 6 through an air filter 7 so as to discharge that
air into the room through air outlet 8. The inlet chamber
6 of the unit contains a damper 16 mounted for movement
by a damper operating motor 1i from one extreme
damper-closed position to another extreme damper-open
position, i.e., the dotted line position illustrated in Fig. 2.
A gas fired heater is mounted in the cabinet 3 between
the blower 4 and the outlet . With the damper 10 closed,
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the blower 4 operates to recirculate room air into the
inlet chamber 6 through the recirculating room air inlet,
the heater 12, and discharges that air through outlet 9 into
the room. With the damper fully open, the blower 4
operates to draw only outside air through the outside
inlet opening 2. When the damper 10 is in an intermedi-
ate position, it will draw both room and ouiside air in
quantities depending upon the position it occupies in rela~
tion to the outside air inlet and the recirculating room
air inlet.

The damper 190 is connected by a suitable linkage to a
shaft 13 of the reversible damper operating' motor 11
which is energized by a suitable control system.

The control system preferably is of the character de-
scribed and illustrated in the copending application of
Forrest G. Baker, Ser. No. 426,770, now U.S. Patent No.
2,843,324, This system may be energized from a suitable
electrical energy source and includes a Wheatstone bridge
having temperature responsive resistances and a variable
resistance controlled by the movement of the damper op-
erating motor 11. The bridge 26, when energized, op-
erates in response to varying room temperature conditions
to feed varying currents to an amplifier 21 controlling
the flow of current through a relay 22. 'When the control
system is in a balanced condition, the bridge 28 causes the
amplifier to feed an intermediate current to the relay 22
which balances the mechanical pull of a spring against
the magnetic pull of a coil, energized by the intermediate
current, to maintain the damper motor i1 de-energized,
As the room temperature drops, the current through '
relay 22 decreases whereby the mechanical pull of the
spring overcomes the magnetic pull of the coil to energize
the damper closing circuit of motor 11 causing it to move
the damper 10 in the damper closing direction until the
control system is again in balance. Conversely, when the
temperature rises, the relay 22 energizes a damper open-
ing circuit of motor 11 causing it to move the damper 10
in the damper opening direction until the system is again
in balance.

The gas fired heater 12 includes a plurality of burners
23 (Fig. 1) connected by a gas line 24 containing a varia-
ble control valve 25 to a suitable source of gas supply.
The control valve 25 has a plunger 26 biased in a closing
direction by a spring and actuated in an opening direction |
by a lever arm 27 pivoted at one end to a suitable bracket j
28. The free end of the arm 27 is interconnected by a.
suitable mechanical linkage to the shaft 13 of the damper
operating motor 11. This linkage may comprise a link
30 joined to the outer end of a crank 29 mounted on the
shaft 13. .

The gas line 24 also contains an electrically operated -
valve 32 which is operated by a suitable switch means
connected to the damper 18 to completely stop the gas
flow to the burners.

This is a safety measure as the design of the progres- -
sively operated valve 25 is such that, in some instances, it
will allow a slight amount of leakage even though it is in
its maximum closed position. The valve 32 will be
closed after the valve 25 is in its maximum closed posi-
tion. .

The valve 32 can also be connected with other suitabl
switches which will cause it to close in the event of haz-
ardous operation of the heater 12.

Figure 4 illustrates the essentials of the circuit ele-
ments included in a suitable Wheatstone bridge as repre-
sented by the box 28 in Figure 1. As indicated earlier,
Baker U.S. Patent 2,843,324 discloses the illustrated
structure and explains the operation thereof. In gen-
eral, the Wheatstone bridge 26 is provided with a pair of
power receiving terminals 40 and 41 and a pair of energy
delivering terminals 42 and 43. The power receiving



termmals 40 and 41 are-connected to-a sultable power
supply. The energy delivering terminals 42 -and 43 are
suitably connected to the amplifier- 21 as illustrated in
Figure 1.

stat:44. -~As indicated, the rotative displacemient’ of ‘the

datnper shaft 13 is transmitted through a suitable linkage-

schematically shown and -designated by the: reférénce

numeral 46:into concomitant displacement of a poten—'
tiometer "arim 47 which serves fo: re-balance the bndge\

and brmg the system agam into balance
‘ Operation’

Assuming: the. damper 16 tobe :in: éxtreme damper
open: position,  i.e.; the -dotted - line ‘position” of Flg 2;
the valve 25 will-be completely. closed. - The.room fem-
perature falls-and the control system energizes ‘the motor

11.to start: moving ‘the damper 10 in the damper: closing <
direction. - The movement. of the shaft 13 by motor:11-
will alsc produce: a- corresponding: movement of the lever:
arm.27 to. open-the valve 25 progressively. This move:-
ment:of the motor 1% will . continue “until “either ‘the
coatrol . system : is - balanced: by the room: temperatures
which :de-energizes: the motor 11 or ‘the. damper is:com:=:
pletely closed and the valve 25 is: wide open. At such:
“time, the heater 12 will be operating .at maximum-heat
output.and. the blower -4 ‘will be: drawmg all of ]l’S au'r

through: the. 1ec1rculatmg room:-air inlet.

;Next, assuming..that. the damper 10 is-.in: extreme{
damper clesed position .and’:the room  temperature: is
rising, the :ddmper operatmt7 motor 11 will-be’ energized
to:move the damper 18 in damper-opening direction and:
the: valve 25 in a- valve closing direction to progresswely

reduce the heat outpuit of the heater 12.
:The.movenient of the damper 1§ in either damper open

damper: 18 is in one of iis extréme positions :or ‘the room:
temperature balances ‘the contfol system. causmg the relay
22 to-de-energize the motor 11. :

-in. the followmg table

- One leg of the illustrated bridge ¢ontains-‘a’
temperature responsive resistance such'as a'room thernio-

. Réoin Temper'ature-'Nor’meJ 72 * Damper "t Gas Valve *

[RTEEE R IR, - : Position {Position [
T2 simmeman e e --| 50% open_..z:.| 509 open. ..
73°. . . .-} 75% open 25% open.
T4 il lan ui: 1 100% opén.Z 0% open. -
73°.. - : c : 75% open....2.{. 25% open,: . .
7200 meman '60% open....._j 50% open. -
719 Cideall ; 25%; open. 75% open.
(L ~{.0% open... -100%:open. .
71° - - il . 2-21'25% open_ 75% open.
72° 50% open. 50% open B

Havmg descnbed my invention, I cla1m

= ,935,232 o

—-gas -fired - heater, and-a damper-movable between-mini-

mum and maximum positions for opening and closmg said
outside inlet, an automatic control system comprising::
a reversible motor connected to said damper for dis-
placing the same intermediate said minimum and maxi-
mum positions; a temperature ‘responsive circuit to ener-
gize said motor to .move said- damper to-a-normal inter-

“ mediate posmon between - said minimum and maximum
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positions in response to.a. predeterruned temperature
condition,’ said’ circuit energizing sajd fiotor to move ‘said’
damper progresswely toward inlet “closing posmo_n\_‘

Tesponse to a temperature condition falling below said

! predetermined temperature condition, and toenergize said

motor to move said damper progressrvely toward inlet
opemng position ‘in response to a temperature condition
rising- above said predetermined temperature condition;
a variable gas flow control valve for controlling .the ad-
mlSSlOll of gas: to satd heater and valve operatmg means.
connected intermediate said damp r and control valve and.
du‘ectly responsive to damper dxsplacement for opemng
said valve progressxvely as’ said damper is progréssively’

) closed” and for closmo ‘said valve progresstvely as sald

30

damper is progresswely opened

2. In & gas fited unit room ventllator having. a fresh
air. mlet and a”gas fired’ heater for warmmg air ‘intro-
duced through said inlet,” an ‘attomatic temperature Te-,
sponsive control system comprlsmg a damper for com-
trollmg the amount of air introduced through said mlet
displaceable from one limiting position” closmg said’ air’
inlet to 'a-second hmltmg positicti- remofte therefrom .an’
adjustable gas va]ve variably controllmg the flow of gas”
to said heater, means for sensing departures from a pre<

j‘determmed desired- room temperature, -means controlled

.35
or closmg direction and: the ‘-corresponding closing’ or’:
opening- of -the valve 25 will -continde -unfil either the::

by said ‘'sensing means and operative in response. to sensed.
departures of room temperature from sa1d predetermmed
desired value for sélectively drspracmg sard damper in'a

vdlrectlon to reduce the dlﬁerentlal mtermedxate ‘the Sensed”

' 'temperature and the desired rcom température and link- -

-, 40

An example of how the automatic ‘control system of-?
the unit ventilator could be ad]usted to perform is gtven:" ..said air inlet for Selectively. ad;ustmg said gas valve'in

‘ 'accordance therewith to- ‘maintain. a predetermmed i

56

sa1d a1r mlet.

age means connectmg said damuer and sajd'gas valve and "
continually responsive to the ‘positional dlsposmon of said™
damper over its ‘entire: range of dlsplacement telative to

verse relationship between the amount of gas flowing to>
said . heater. and the; amount - of air mtroduced through
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