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This invention relates to a novel process for
drying lacquered articles, and embraces also a
novel apparatus capable of carrying out. the
process. ' , ' ’ .

It is an object of the invention to eliminate
fire hazards of the type which attend the drying
of combustible material. s
"It is a further object of the invention to.in-
troduce into heéating units for drying ovens an
atmosphere. which will not support combustion,
when the drying apparatus functions so imper~

 fectly as to present danger of fire.

‘Another object of the invention consists in

" the utilization of the heating fluid used in a
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drying operation, as a fire prevention medium.
Another object of the invention- relates to
automatic fire prevention in drying processes.

Another object relates to a mnovel apparatus .

adapted for use in drying operations, fire pre-
vention means. are put into operation automat-

ically: upon -the failure of proper air circulation '

in the heating unit for the drying oven. .
__The invention also relates to novel fire pre-
vention means operated by a drop-in air pres-

sure within the heating unit, when such drop in -

pressure is sufficient to create a fire hazard.

A further feature of the invention relates to
a drying system in which an electrically operated
fan is used as an ait circulating means, and in

which upon failure of the supply of electric’

power to the fan, fire-preventing means are
energized.. .
.Many other features of the invention will be
disclosed in the detailed description of the ap-
paratus and process constituting the subject
matter of the invention. - “

Referring to the drawings which illustrate a

form of apparatus which may be used in the
practice of my invention:

Figure 1 is an elevation partially in seétidh of

8 heating unit for drying ovens and ‘associated
elements.
Figure 2 is a view taken along section lines

92 of Figtre 1.
ny

Figure 3 is a view taken along section lines

. 3=3 ‘of Figure 1.
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Figure 4 is a detail view showing heating fluid -
- and electric circuits associated with the heating

unit, S ~

In high temperature oven operations, and par-
ticularly in the drying of lacquered articles, dan-
gerous and destructive fires very frequently oc-
cur due to improper functioning of the mecha-
nism associated with the drying ovens.. The
fires usually occur in the heating unit positioned

1930, Serial No. 491,520
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in advance of the fan -due to the collection of
fine particles of the lacquer on the heating coils, *
“which lacquer has; a firing point at about the
same temperature s the air which is blown into
_the ovens for drying the finish on the automobile gq
bodies. © As most'ia_cquers ‘have a-pyroxylin-base .
and use highly volatile and inflammable organic:
solvents, constant vigilance must be -exercised
to insure safe operation of the heating system,
‘since -even a slight increase in the temperature gg
‘of the ovens mdy cause a fire especially -when
‘there is an interruption or slowing down of the
fan causing a decreased flow of air through-the
" heating : unit. ie heating units in -drying as-
semblages are usually well lagged, the tempera- yq
‘ture in the heating units rising very rapidly if
circulation of air through the ovens is not main-
tained at a smooth and constant rate. - The tem-
perature in lacquer drying ovens is generally
maintained rather high and if the -temperature ¢
within the heating unit rises perceptibly above
& predetermined point, the lacquer will distill,
collect on the heating elements, and ignite caus-
ing a fire. ‘ , : Teen
In a drying system not-having my invention gp
‘included therein, there was recently ‘a short
‘interruption in the power which resulted in
the stopping of the fan and within only a few
minutes several fires broke out due to a slight
accumulation of lacquer dust which it is very gg
difficult, if not impossible to remove from the

steam pipes in the heating units. ~° =
In the application of my invention, I have

effectively eliminated the dangers attendant .

.upon the lacquer-drying processes Now known gg
inthe art. . 3 _

My invention. will be better understood from

the following description of the drawings, in
which. I have shown as any.conventional con-

struction for drying the finish on automobile bod- gg

jes or other articles, a heating chamber in advance:

of the fan which is operatively connected with
the oven to be heated. The heating unit 1 is
provided with an air inlet 2 and an air exit pas-
sage 3. Circulation of the air through the heat- 100
ing unit is maintained by a fan 4 preferably of
the centrifugal type.  The fan 4 is inéased in a
jacket A leading to an oven, not shown, for de-

- livering the heated air to the.oven for drying
‘the lacquer or-other coating on the articles to be 105
finished. -The fan shaft 5 has a pulley keyed
thereon adapted to be rotated by a belt 6 driven
from the puiley 7 on the armature shaft 8 of an
electrically energized motor 9.. The motor and

‘ heating unit may be anchored on a suitable 110



' on separate foundations, but the use of a com-~:
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frame 10, or they may be, if desired mounted

mon foundation is preferred.
~'The - heating unit "is heated preferably by
means of steam supplied through a pipe 11 con-

‘trolled by ‘a manually :.perated valve 12, the in-

coming steam entering the valve chamber 13-pro-
vided with transversely disposed division plates
14 and 15. . The division plates are formed with

valve seats upon which are adapted to.be seated :
oppositely  acting. valves 16 and 17 which: are;

mounted on' a common valve stem 18and held

“free: ‘from- axial movement thereon.:

‘During ' the normal operation ‘the multiple

-valve is'maintained in raised position, the valve
‘17 being held against its: seat. on ‘the.partition

’ .plate 15, and: the valve 18 being in. open. posi-

‘tion. . The steam thus passes' from- the pipe 11

~_through the pipe 19 into heating coils 20 which

.are disposed within the heating unit and courses -
outwardly. from the coils 20 ‘through ‘a steam
trap:21 and outlet pipe 22.

.The. valve stem 18 is:operated by a.means ot a

solenoid 23 which is ‘energized. by current: sup-

.30

- plied. through leads 24 and 25 which connect with -
.-the power source which supplies currént through

the. .motor ' 9. Under :normal operating . condi~

tions, the solenoid 23. is -supplied with, current
~.and lifts the valve stem to its upper. position;
maintaining: ‘the valve 16 open and the valve 17

closed, as shown-in Figure 1. If the solenoid 23

" .ceases to fiunction at any time dumng the dry-

“ing operation, the valve stem 18 drops closing. the’
. valve 18 and opening the valve 17, thus shutting
."off the admission of fresh steam into the heating

coils 20. Thus when the. valve 16 is closed and

the valve 17 is opened, the steam in the heat-

ing coils *20 expands - against reduced pressure

- and flows in a reverse direction through the

“-opening in the division plate 15 through the pipe

34, and is sprayed into the interior of the heating
unit. through the spray nozzle 35,
It will thus be seen that if, for any reason

-the air. ‘circulating’ means ceases to function
properly that the supply of steam to: the heating

unit.is cut- off .and that immediately steam is

_sprayed over the heating coils 20 which will pre-

-~ yent or put out any fire caused by the ignition

" ‘of the iacquer dust which has been permitted to
accumulate on the heating coils within the heat-
,ing unit. .

As 8 turther provision for regulating the. op-
eration of the ‘valves 16 and 17, there is con-

‘nected. in series with ‘the primary. coil: of ‘the
. unit an air flow switch 26 which may be of con-
* ventional designi and which is adapted to main-
. taii the solenoid circuit ¢losed when the dynamic

pressture caused by proper air circulation through

‘the heating unit is above a predetermined min-
/imum. ‘It the fan: 4 ceases to-function, or if,

. for any reason, the.circulation of the air ceases

or the pressure -caused by the air ‘ciréulation

_drops below such’ minimum, the switch auto-
matically breaks the solenoid cireuit -and the

valve stem falls to its lower position, closing the

'valve 16 against the ‘inflow of steam: and opening
the valve 17 so that there will: be a reversed flow:

; crof: ‘steam ‘which will pass through' the openirx
-in.the; division: plate 15 into ‘the pipe '34 and
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spray through' the spray nozzle 35 on to the! heat- :
~ ing coil 20."

One ‘form. of air switch which may be satis-

“factorily used is shown in Figure 3." The casing

27 for enclosing the switch mechanism is mount-
ed in the air exit passage 3 or on the fan casing

-ature in the oven sufficiently elevated to dry the

slowing down or stopping of the fan...In ‘the

1,946, 923

A by means of a tubular member 28 which is
opened at its inner end to the air pressure within
the exit passage or fan casing. - The outer end
of the tube 28 is adapted to be closed by means
of a flat valve 29 fastened to a valve arm 29’
which " is 'loosely- mounted for:limited pivotal
movement on pins 30 and 31. - A mercury switch
32 is fixed to the valve arm 29’ by means of a
bracket 33 and is provided with leads 36 and 37
which form a series of connections. with leads 24
and-25 and with the power source for the motor
9. The va_lve‘ arm 29’ is preferably so mounted

80

on the pins-30 and 31 that ‘the valve:29 is out

of contact with the end of the tube 28 when the -
fan 4 is inoperative or when the air circulation
is:below a.given minimum. When the valve 29
is in:closed position the switch: contacts . will be
bridged by - the -body of - mercury - within the

switch envelope 32 and ‘when. the valve 29 is

opened the bridge will: be broken,
It will thus be seen that when the air circu-
lating medium- is: functioning properly that the

95

.valve 29 will seat.against the end of the tube 28

and the. mercury switch will function to energize :
the solenoid-23 so that the valve stem 18 will be 100
raised, opéning the valve 16 and closing the valve

17 so that the inflow of steam into the heating
unit-is unrestricted.. . Upon the air circulating

.medjum; ceasing to function properly, the bridge-
“between the lead wires 36 and 37 is broken, open- 105

ing the electric circuit leading to the solenoid
23 which will permit the valve stem 18 to drop,
closing the valve 16 ‘and ‘opening. the valve 17
to thus prevent thé inflow of. steam ‘into the

‘heating. unit and to permit the reverse flow of 110

steam, all as above described whereby the steam
escapes through: the spray nozzie 35 on to the
heater coils. 20. .

- A 'manually operated switch 38 may ‘be placed
in the line leading from the power source; and 1156

.-if desired, the manually operated: switch 39 may -

take the place of the air switch as illustrated ]
in Figure 4.

The operation of the device is as i’oilows o

The article to be dried is placed in the oven, 120
not shown, and the motor circuit is closed by
throwing the switch 38. The fan 4 will cause
the circulation of air through the heating unit
1,' which' air -is delivered to -the oven to dry
the lacquered surface of the article'and to carry 125
out suspendedlacquer dust and.volatile solvent
vapors. - Lacquer dust (nitrocellulose) and -the
usual nitrocelluose solvents are highly -inflam-
mable and proper air circulation must be main-

tained in order. to constantly sweep these ma- 130

.terials from the. heating unit, . and likewise . to

induce sufficient air into the oven to: insure pro-'
per drying.

The air switch closes the solenoid circuit rais-
ing the valve stem 18 and steam is admitted to
the heating coils 20 by superatmospheric. pres-

135

‘sure, preferably around ‘100" 1bs. per square inch‘

and at a temperature sufficient to:heat the coils
20 at about 300° F. This will creite a temper- 140
419
lacquer; and at. about the’ ignition temperature
of the lacquer:dust which, as above explained.

- will.ignite very quickly when the circulation of -

the :air in the heating unit is" reduced by the 148
event the power to the. motor fails and the ro-
tation of the fan is retarded or stops and the
circulation of the air is reduced, the heater coils
will ‘quickly heat up and the lacquer dust which |
has settled on the heating coils will distill, and -5
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" will readily ignite to cause a damaging fire a$

long as combustion supporting atmosphere ob-
tains in the heating unit.

However, in the apparatus ahove described,
if the power fails the solenoid is no longer sup-
plied with current and the valve 16 is closed,
cutting off the supply of steam and the valve
17 is opened. The flow of steam in the coils

" 20 will be reversed since the pressure imposed

on it drops to the pressure in the heating unit,
which is approximately atmospheric, and which
will be sprayed through the nozzle 25 on to the
heating coils 20.

The steam in -the coils, together with: the
aqueous condensate which will flash into steam
upon the reduction of the pressure, has' been
sufficient to create an admlssmn whlch wﬂl not
support combustion.

Although the most common case of fallure of
the air circulation is due to power failure, it
sometimes happens that a breakage occurs in
the fan, or for some other reason, the fan func-
tions improperly. - Whenever the air circulation
drops to a predetermined danger point,:the air
pressure diminishes  proportionately; and the
valve 29 of the air switch rocks the mercury en-
velope 32, breaking the solenoid circuit‘and clos-
ing the steam inlet valve 16. The reverse flow

of the steam into the heating unit then takes -

place in the manner previously described.

It will be understood from the above descrip-’

tion of the preferred form of the invention that
fire hazards in heating units for drying ovens for

- lacquered articles may be substantially eliminat-
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ed by the practice of my invention. The details
of my novel apparatus and process are-suscep-
tible of a considerable range of variation with-
out departing from the concept of the invention

_and, therefore, it is not my intention to be limit-

ed to the exact details of construction shown,
but on the contrary I desire to claim my inven-
tion broadly as well as specifically as indicated
in the appended claims, the above detailed de-
seription being merely illustrative of the inven-
tion and not limiting the same.

Having thus described my invention, what I
claim is: o

1. A proces for eliminating fire hazards in the
drying of highly combustible materials com-
prising heating a heating chamber for a drying
oven by indirect heat exchange with a heating
fluid, circulating air through the heating cham-
ber, and introducing into the heating chamber
upon failure of proper air circulation, the fluid
from said heat exchange which will create in
the heating chamber an atmosphere which will

‘not support combustion.

2. A process for eliminating fire hazards in the
drying of highly combustible materials compris-
ing heating a heating chamber for a drying oven
by indirect heat exchange with a heating fluid,
circulating air through the heating chamber, and
automatically introducing into the heating
chamber upon failure of proper air circulation,
the fluid from - sdid heat exchange which
will create in the heating chamber an atmos-
phere which will not support combustion.

3. A process for eliminating fire hazards in
the drying of highly combustible materials com-
prising heating a heating chamber for a drying
oven by indirect heat exchange with a non-com-
bustible heating fiuid, circulating air through
the heating chamber, and upon failure of proper
air circulation shutting off the supply of fluid to
said heat exchange and discharging a portion

e
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of the heating fluid in said heat exchange suffi-
cient to create in the heating chamber an atmos-
phere which will not support combustion.

4. A process for eliminating fire hazards in the

“drying of -combustible materials comprising heat-

ing a heating chamber for a: drying oven by in-
direct heat exchange with- a non-comtustible
heating fluid, circulating air through- the heat-
ing chamber, automatically: cutting off the sup-

“ply of heating fluid to the heating chamber upon:

a- failure of proper air circulation through the
heating chamber, and thereafter introducing into

the-heating -chamber a portion of said heating

fluid “sufficient’ to create within- the heating

chamber -an atmosphere ‘which :will not. support‘
'combustmn

-5, A process for ehmmatmg ﬁre hazards in:the
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‘drymg of ‘combustible materials which comprises

heating a heating chamber for a drying oven by -

indirect:heat exchange with a non-combustibie

‘heating fluiqd, circulating air through the heating
-chamber, automatically cutting off the supply of

heating fluid upon a fajlure of proper air circu-
lated, and then introducing directly . into - the
heating chamber heating fluid previously passed

+in -indirect heat ‘exchange -with -the heating

chamber, in an'amount sufficient to create with-

-in ‘the“heating chamber an atmosphere which

will hiot support combustion. 1

6. A process for eliminating fire hazards in:

the drying of combustible material comprising
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heating a heating chamber for a drying oven by

indirect heat exchange with a non-combustible
heating fluid, circulating air through the heating
chamber, and introducing a portion of said heat-
ing fluid into the heating chamber upon a fail-
ure of proper air circulation, in an-amount sufi-
cient to create in the heating chamber an at-
mosphere which will not support combustion,
said infroduction of heating fluid being con-
trolled by the pressure of air induced by the
circulation of air through the heating chamber.
7. A process for eliminating fire hazards in
the drying of combustible materials comprising
heating a heating chamber for a drying oven by
indirect heat exchange with a non-combustible
heating fluid, circulating air through the heat-
ing chamber by power means, and introducing
into the heating chamber, upon failure in the
supply of said power, a portion of said heating
fluid in an amount sufficient to create an atmos-
phere which will not support combustion.

110
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"~ 8. A process for eliminating fire hazards 'in -

the drying of combustible materials comprising
heating a heating chamber for a drying oven by
indirect heat exchange with a non-combustible
heating fluid, circulating air through the heating
chamber by means of power supplied from an
electrical power source, automatically cuiting off
the supply of heating fluid upon a failure in the
supply of said power, and thereafter introduc-
ing a portion of said heating fiuid into the heat-
ing chamber in an amount sufficient to create an
atmosphere which will not support combusfion.

9. An apparatus adapted for the drying of
combustible material comprising a  heating

130
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chamber, an air inlet passage therefor, an air -
outlet passage therefor, means for effecting a

circulation of air through the heating chamber,

means for supplying a non-combustible heating

fluid in indirect heat exchange with the heating
chamber, means put into operation by a failure
in air circulation for cutting off the supply of
heating fluid to the heating chamber, and means
for introducing a portion of the heating fluid

145
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heating fluid is cut off.
10. An apparaius adapted: for the drying of
combustible - material - comprising . a heating

- ‘chamber; -an ‘air . inlet -passage therefor, an: air
outlet passage:therefor, means operated by elec-k

trical: power for effecting & circulation of: air
through the heating chamber, means for ‘supply-

ing -non-combustible “heating fluid - in: indirect -
heat exchange with the heating chamber, means.
for.cutting off: the supply of ‘heating fluid upon

a failure: of" electrical power to said last-named

means, -and means put into operation when the -

* - supply of heating fluidis: cut off for introduc-

18
' . ing chamber in an amount sufficient. to create an-

20

ing:a portion of the heating fluid into- the heat-

atmosphere  which will :not. support combustion.
“11."An'.apparatus- suitable for ‘use :in drying

for supplying steam:to the coils, & valve :for
. controlling -the: flow" of steam ‘in said. pipe, and.
. means for operating the valve, responsive: to the
-circulation of air in the heating chamber.
- 13. An" apparatus suitable for use in drying . @ . .
S combustible materials - comprising a. heating :
30
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‘into :the heating chamber when the supply:of

chamber, an air inlet paasage, an air outlet pas-
sage, and means for effecting a circulation of
air ‘through ‘the heating chamber, steam coils
for heating the heating chamber; a steam pipe
for supplying steam.to the coils, & valve for con-
trolling the flow: of steam in‘said pipe, means

-.responsive .to a. fallure -in  air  circulation for

operating the valve to cut off the steam supply,
and: means associated “with said last -named
mesans. for introducing steam from the heating
coils ‘into the heating chamber When the steam
supply is cut off.. .

13. An apparatus suita.ble for use in. dryix;g
combustible ‘materials  comprising - .a heating

»chamber, an air inlet, passage, an air outlet pas-.
.sage; means -for . effecting a circulation of air
: through the heating chamber, operated by elec~
" trical power, ‘steam coils for heating the heating
: combustible -materials.. ‘comprising & heating .
.chamber, an air:inlet. passage, an air: outlet pas-
- sage, -and means:for. effecting & circulation of
-air through the heating: chamber, ;steam. coils

for heating :the heating chamber; a steam -pipe

chamber, a steam. pipe for supplying steam to

the steam coils, a valve for controlling the sup-.
"‘ply. of steam to.the coils, means responsive to a
fa.ilure in the. electrical power supplied to the .

95

air: circulating means for operating the valve to -

cut, off the. supply. of steam, and means . asso-
‘ciated with said last named means for introduc-
ing steam from the heating ‘coils to the heatmg
: chamber when the steam supply is cut off,

" CARL C. WILCOX.
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