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T S
This.invention relates ta:degreasing;:and more
particuwlarly:to.an:improved:method: of controlling
.the.heat employed;in.degreasing; .and:to.a novel
‘heat: controlling system:therefor.

Inthe customary manneyr.of degreasing,.artieles .

_.ito:be cleaned-are.immersed in:a:.hody of -vaporized
. solvent, which condenses on the articles.and.runs
- off, taking oil,.grease,.and.the like with.it. . The
‘body..of .vapor.is.developed by heating:and. vapo-
_rizing. a.ligquid solvent.
- Heat.must.be.supplied.at a relatl.vely high rate
. to develop sthe .body. of ivapor. .. To.maintain the
shody of .vapor,.a relatively: smau amount.of heat
ds .required;..and . if--eXcessive . heat. is .supplied
- solvent will, be lost. v When:a.work.piece. is intro-
.. duced.into-the.vapor, a:high rate.of heat supply
is.neeessary .to .prevent..undue reduction . of the
-body of vapor. by condensation. .
The conventional..appreach..ito,: this, problem
has.been,to emiploy.a:high-capacity.heater, which
.is energized.and.deenergized in.accordance with
fluctuations in<the .volume.of..the body of .vapor
.to.maintain the same,approximately Jconstant,«in-
,eofau .as possible.

. This. prior art:method . has heen carried.out by..

_employing degreasing mactines comprising a tank
Jhaving.a:heater ot heaters:in’the hottanm' thereof,

_a vapor.chamber:in the upper:portion.of the'tank,

. and a carrier for-the. support ‘0f:the work within
such. chamber.

. In degreasers.of this.character, same.types use
a. thermostat locatéd within the.tank .to regulate
the maximum. height.to which the solvert vapor

.can rise." "When .a ‘degreaser.of this: type-is. op-
erating at full capagcity of ‘the hedters, the func-
tioning of .the thermostat.causes the:vapor level

» to fluctuate frequently. .. Such rapid.and frequent
_changes of vapor height:greatly increase the sol-
vent. losses.from the:open top. of the. tdnk.

"The present invention.contemplates. first ‘sup-..

. plying heat. to.the:solvent-continuously.at. a high
. .rate to develop the hiady of:vapor; second, supply-
.ing heat continuously;or. stthstantially so, at.a.low
rate. to. maintainithe :vapor hody,. thus. avolding

. fluctuations.of vapor-candition;:third, supplying::

_heat continuously at a:high: rate when an article
to be cleaned is introduced.into. the.solvent vapor;
.and fourth, reducipg the:xate.of heat.supply to
the.low.level .again.when the condensation.géffect
-.of the article has.been overcome.

_.JInorder to faailitate: theadegneasmg operation
in accordance with the.method.outlined,{his: in-
vention.also contemplates a navel, system of heat

.control.for.a.degreasing; machine which will.auto-
-:matically reduce’the heat input.after the initial 6
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Y
-rheating-up period;and;also :after: each:unit ot
<»grork has been.cleaned.
This invention thus includes an impzwed or-
- ganization of heating -elements::in. a:-degreasing
machine.and.mechanism.associated therewith for
.the;-automatic::eontrol::thereof :in -respanse to
thermal:changes:in-the: solvent.vapor, the.wark
therein;.theliquid selvent mixture; orthe.environs
.of the degreasing machine. .. In:detail, the.eontrol
10::system :performs. the following functions: When
$hemagchine-is .idle :and -all parts :thereof:cold,
.-#he dnitial opexation-of the-.electric system:will-
..-cause-the solvent to:be heated at -the maximum
- rate.until-the correct.vapor:level is attained,thus
18::conditioning . the .machine for :operation:inthe
shortest practicable time. Thereafter, the:elec~
tric circuit is automatically . readjusted to:main-
--tain.the.machine in.a.stand-by. condifion with the
vapor level at.the requisite point-.until the wark
.or-articles. to-be. cleaned .are ximmersed ‘into ‘the
vapor bath.
_: Inthe.standby condition, certain of.the heaters
‘..;;are‘turned .off. The. thermal.output:of theheat-
ers remaining in operation is:calculated to:offset
25..the heat .losses when. the-vapor reaches..azlevel
- immediately.below.the:position of. the thermostat
disposed within the tank. This results in.a.bal-
: ‘aneed.vapor level:having -little.tendency .tofluc-
..kuate in:height, yet .subject..to. control. by..the
~thermostat if conditions such. as high room:tem-
.pexature:or temparary :high voltage should:tend
..to.raise the vapor.above the-desired.level.
- When: articles,are. suspended: in .the:tank:for
. degreasmg, it:is -only:.-necessary.:for:the Mopamtor
:35..t0.press. a-button-to .effect .capacity :operation:of
~the.heaters . and thus.rapidly restore:the:lowered
..vapor. level .resulting from the.heat transfer:to
.the rélatively .cold. articles.:introduced..into..the
-.-degreasing . chamber. -Upon :restoration ..of .the
40-.vapor level,.the machine reverts.to.its stand-by
..condition. ---A_signal light.controlled. by.the.sys-
_tem indicates.the.period.during which the heat-
. ers..are.in .full: operation, . thus. apprizing..the
.-operator when.the warmingup-period. of the sol-
45,,vent has.been.completed.and:also -indicating the
.. completion.of the degreasing operation.on wark
.in. process.
.As.a safeby. feature, the .control -system -also
...incorporates thermostatic..means to.cut:out.the

++50 heaters when the temperature.of the fluidin.the

tank. becomes. excessive,. which may. result..from
=contamination . or  exhaustion. . of ..the- .solvent.
“When the heaters.are cut out by the.safety:eon-
trol a-warning light.is turned.on.
It Wil be -seen,.therefore,. that ‘the. system: 'le-
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sults in substantially automatic operation of the
machine. It maintains the vapor at the proper
level, safeguards the apparatus against overheat-
ing, signals the condition of the machine and
ingicates the progress of the degreasing opera-
tion. By virtue of the control, little attention
and expenditure of time on the part of the opera-
tor is required, the degreasing is expedited, and
the consumption of solvent and electric current is
minimized,

An object of the invention is to provide an
improved method of degreasing which will min-
imize loss of solvent and economize on heating
energy.

Another object of the invention is to provide a
method of degreasing involving improved adapta-
tion of the solvent heating to the requirements
of the process.

Another object of the invention is to provide
a degreaser which is semi-automatic,

Another object of the invention is to provide
a degreaser which incorporates safeguards against
overheating.

Another object of the invention is to provide
a degreaser which is economical to operate.

A further object of the invention is to provide
a degreaser with signalling devices to inform the
operator of the condition of the machine.

Other objects and advantages more or less

ancillary to the foregoing and the manner in

which all the various objects are realized will
appear in the following description, which, con-
--sidered in connection with the accompanying
drawings, sets forth the preferred embodiment of

the invention, as to method and as to apparatus’

therefor.

Referring to the drawings:

Fig. 1 is a perspective view of a degreasing
machine embodying the invention;

Fig. 2 is a plan view of the lower face of the

base of the machine;
© Pig. 3 is a transverse section therethrough, the
‘section’ being taken on a plane indicated by the
line 3—3 in Fig. 2; and

Figs. 4, 5, 6, and 7 are wiring diagrams illus-
.trating various stages in the operation of the
“control system.

The degreasing machine illustrated in Fig. 1
comprises a rectangular tank 11, having the top
thereof reinforced by an angle iron 12 and the
base inset relative to the bottom edges of the
'side walls of the tank. Current to the heaters
and for the control of the machine is fed from a
plug 13 through the conduit 14 to a control box
15 in which are housed the relays and pilot lights.
A switch housing 16, mounted adjacent the con-
trol box, contains the starting and operating
" switches for the machine controlled by a “De-
grease” button 1T which initiates the operation
of the machine and an “Off” button (8 which
terminates the operation. A tube 9 mounted jn
sealed relation with an end wall of the tank inter-
mediate the top and bottom thereof contains a
vapor responsive thermostatic switch. 'The wir-
" ing from the switch to the control box is carried
by conduits 20 and 21 which are united byaT
22. A conduit 23 coupled with the lower branch
of the T and terminating in an elbow 24 pass-
ing through the end wall of the tank adjacent
the bottom thereof, contains the conduits to the
heating elements and the safety thermostat.

The bottom of the tank consists of a plate 26
(Figs. 2 and 3) having down-turned flanges 21
welded to the side walls of the tank. The safety
thermostat is mounted in a tube 28 welded to the
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bottom plate 26 and is connected by wires 29 to
the control box. The heater units comprise two
stand-by heaters 31 and two degreasing heaters
32 which incorporate electrical resistance ele-
ments and are connected to the control box and
power supply by leads 33, 34, 35, and 36. The
heaters are mounted upon the bottom of the tank
by clamps 36a retained by nuts 37 on studs 38 de-
pending from the plate 26.

The structural details of the push button
switch, the thermostats, their encasements, and
the heaters form no part of the present inven-
tion, and since devices suitable for the contem-
plated functions may be obtained commercially,

5. they will not be described in detail herein.

The principal elements of the control system
of the present invention, as illustrated in Figs.
4 to 7, are the push button station 16, a cutout
relay 80, a stand-by relay 60, a degreasing relay
10, a vapor-responsive thermostat switch 80, and
the safety thermostat switch 90 mounted in the
bottom of the tank. The stand-by heaters 31
are controlled by the relay 60 and the degreasing
heaters 32 by the relay 10. The cutout relay
50 interrupts the operation of the heaters when
the liquid solvent becomes too hot. A red indi-
cator light 98 signals the operation of the cut-
out relay, and a green indicator light 99 signals
the operation of the degreasing relay and heaters.

The operation of the system will now be de-
sceribed in greater detaill with refrence to Fig.
4 which illustrates the condition of the system as
its operation is initiated by depression of the
“Degrease” button (1. The “Degrease” button
closes the contacts 41 and 42, which are normally
held open by a spring, and in addition closes
the contact 43 associated with the “Off” button
18. The contacts 41 and 42 remain closed only
while the button 17 Is held depressed, but the
contact 43 is retained in its closed position by a
ball detent mechanism 44 until opened by de-
pression of the “Off” button 8. On closure of
the switch 16, all of the relays are energized
and both sets of heaters are turned on. The cut-
out relay 50 is energized through a circuit from
the supply conductor 45 through contacts 43 and
42 in series, the conductor 471, the relay coil 51,
conductor 54, and the safety thermostat 90 to the
return conductor 46. Relay 58 completes a hold-
ing circuit from the supply 45 through contact 43,
conductor 48, its forward contact 52, the relay coil
51, conductor 54, and the safety thermostat. The
relay 50 will remain energized through this cir-
cuit until the “Off” button is pressed or the safety
thermostat contacts 80 open.

The stand-by relay 60 is energized by a circuit
from the condu:tor 45 through contacts 43 and 42
in series, the conductor 47, relay coil 61, conductor
64, and vapor thermostat 80 to the return con-
ductor 46. The relay 60 closes its forward con-
tacts 62 and 63, thereby completing parallel cir-
cuits from the supply conductor 45 through the
stand-by heaters 31 to the return conductor 46.
Upon release of the push button 17, the relay 60
is held by a circuit from the supply 45 through
contact 43, conductor 48, front contact 52 of the
cutout relay and conductor 47.

The degreasing relay 10 is energized by a ecir-
cuit from supply conductor 45 through contacts
43, 42, and 41 in series, the conductor 49, coil 71
of the relay, conductor 64, and the vapor thermo-
stat 80 to the return conductor 46. When ener-
gized, the relay 710 closes its forward contacts
11 and 12 to energize the degreasing heaters 32
through parallel circuits from the supply 45
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through-a contact Tl or 12 to the return*46: The
relay 10 also-closes:ifs:forward’contact 13, com-
pleting  a holdihg circuit’ from the: supply 46
through: contact-48; conductor 48; contact 52 of
the cutout relay, condtictor 47, contaet- 13, con-
ductor 49; relsy coil- T1! conductor 64; and the
vapor thermostat 88: The green- pHeot light 99
is also energized by the'degreasing relay: through
a circuit comprising conductor-46; conductor T4;
and forward contact 71. The pilot light 29is-thus
ineandescent” wherever the  degreasing heaters
areit‘operation. :

Upon- release of the-push button' IT; contacts
41 and 42 are operied; but' do not' affect the op-
eration:of the‘apparatis, sinice the:contact' 42 is
shunted by-the forward.contact of the cutout re-
lay-and:the coritact 41 is:shunted by the forward
contact-13of the degreasing relay. The heating
of the solvent continues with all the relays en-
ergized; all the heaters'in operation;, and the
green pilot light energized. The-operation of the
machine may of course be stopped whenever de-
sired by opening contacts-43 by means- of the
“Off” hutton- I8 deenergizing the-entire appa-
ratus.

Normally, however, the condition of the appa-
ratus remains as illustrated i Fig: 4 until the
solvent is heated sufficiently- for the rising vapor
to heat the vapor thermostat 80 -and cause it to
open its contacts.
trated in Pig. 5, the holding circuits of-the stand-
by re'ay 60.and the degreasing relay T8‘are opened
at the thermostat contacts 80 and the relay:con-
tacts open. The cutout relay §8:remains ener-

gized, sinece its circuit-is. completed-through the :

safety thermostat 80 rather than the vapor
_ thermostat 80. Deenergization of- the relays 60
and T0 interrupts the supply of- current:to the
stand-by. heaters 31; the degreasing heaters: 32,
and the green pilot light 99. Extinetion: of the
light indieates: that’ thie machine is:-ready to re-
ceive the work. The holding circuit for the de-
greasing relay is also opened at ifs contact 13.
With the heaters off, the solvent will cool, the
vapor. will begin' to: condense; the lével thereof
vill be lowered, and the vapor thermostat 80 will
close its contacts. ~“When this happens, as illus-
trated in. Fig. 6, the energizing circuit of the
stand-by. relay is completed: from: conductor: 45
through contact 43; conductor 48; contact 52, con-
ductor 47, relay coil 61, conductor 64, and the
thermostat 80'to the return conductor 46; and the
stand-by heaters 31 are'energized:as before. The
degreasing: relay 70. will niot operate since ifs en-

ergizing circuit is open at contacts 42 and 41 and

its ho'ding circuit is-open- at contact 13; there-
fore, the degreasing heaters 32 remain out.of op-
eration. The stand-by heaters are sufficient to
maintain the vapor. level in.the absence of con-
densation from objects being degreased and serve
to maintain the machine in its stand-by condi-
tion; that:is, with the vapor at the requisite tem-
perature to receive the work. If, because .of high
atmospheric temperatures or high line voltage,
the vapor rises too high in'the tank,.the thermo-
stat 80 deenergizes the relay 60 and the stand-by
heaters are cutout until the vapor level falls.
This stand-by condition is maintained until it
is desired to perform: a degreasing operation.
‘Whenever the operator desires to:degrease an
article, he suspends the work in the tank below
the vapor- level in the- usual manner and again
presses the “Degrease” hutton {1, energizing the
degreasing re'ay 70. The:degreasing relay mains
tains-its-holding circuit: closed- through:the for-

When this: occurs, as illus-
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ward: contget 13 and: energizes: the degreastng
heater 32 to-supply additional:heat:to:overcome
condensation:of the vapor caused by the absorp-
tion of'Heat in-the work piece. The:relay T0 also
energizes the:green: pilot. light: 99.. When: the
initial- condensation: caused: by thec presence: of
the objeets beinig” degreased has: beeti: overcomie

by the. combined effect- of: both sels: of. heuters,

the vapor theérmostat: 80: opens:its: contacts: and
the msachine reverts. to: the: condition: illustrated
in: Fig. 5.. Both set§ of Heaters:are deenergized
and the: green pilot: light: is: extinguished;. itidi-
cating the: completion: of the: degreasinig opera-
tion.. It will be seen that the only operation:the
operator is' required: to: perfortrt: other: than: in-
serting ‘and’ removing the articles: from.the: tank
is:to.press the “Dagrease” button - whert: the: ms-
chine is-first' put into operation:and: wheg  tie
articles are placed:in'the tank..

If for any reason:the solvent in the:tank should
become’ overheated,. the safety features. of the
control system are:brought into operation; as:il<
lustrated: in. Big. 7. Overheating: of. the: fluld
causes the safety:thermostat: contacts: 90 toiopen.
The- cutout relay 50, which:has been:lheld-by a
circuit from conductor 45: through: coritact 83
conductor 48, front.contact 52; conductor: 54, and
safety. thermostat 90 to:conductor #8, is'thus de-
energized: 'The holding citeuits of the: staxd-by
relay 60 ard: degreasing relay 10 are opened. at
contact 52 and therefore the heaters are.cut out.
Uponi-deenergization of the:cutout: relay, its cons
tact 53: closes, .completing: a: circuit from. copduc:
tor 4% through contact 43; corniductor: 48; contact
53, conductor 81} and the red-pilot light 98to:cons+
ductor.46. The red:pilot:light.remains energized,
indicating’ to: the operator that. the. circiiit has
been cut otit: and- requires: attention, untfl: the
“Off” buttori 18:is pressed:to open:contact-43::

A condenser 82° (Fig. 1) is bridged across.con-
ductors 54 and 64 to:minimize arcing. of the con-
tacts of the thermostats when:the:contacts opemn.

Although' the foregoing. description is: neces-
sarily of a- detailed character,.in.order that tte
invenhtion may’ be: completely set forth: it is: to
be understood that: thHe' speeific terminology: is
not; intended: to be restrictive-or: confining; and
that various rearrangemients. of: parts-and modi-
fications of:detail- may be resorted:to without de«
parting from tlie scope.or spirit of: the invention
as Herein claimed,

For: example, instead of two. separate lieaters,
a single heater operab’e:at two different.enetrgy
levels: may. be: employed. Electrie heaters-con:
nectable in .either series or parallel relation.may
be:used: Also,.othier heating:mediums:than elec-
tric heaters, such:as gas flames and steam: colls
may be employed by instal’ation:of: valves there-
for: controlled: by relays: as: shown. herein;- or
equivalent control: devices, as: will: be: obvious: to
those: skilled in:the art.

We claim::

1. A degreaser comprising a'tank: for: conthin-
ing: a solvent, a stand-by’ heater;. g: degreasing

5 heater, a thermostat. affected by solvent: vapor,

means for initiating operation: of: boti heaters,
lockout means cortrolled: by, the :thermostat: for
terminating: operation: of the degreasing heatsr,
means for. deenergizing the heaters, and. means
controlled. by the: thermostat. for regulating: the
operation . of: the:stand-by heater: until the: dé-
energizing: means is operated.

- 2. A degreaser comprising’ a. tank for’ contam&
ing: a-solvent, a. stand-by heater;. a. degreagtng
heater, a thermostat: affected: by solvent. vapor,
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means for initiating operation of both heaters,
lockout means controlled by the thermostat lor
terminating operation of the degreasing heater
upon generation of a predetermined quantity of
vapor, means for deenergizing the heaters, and
means controlled by the thermostat for regulating
the operation of the stand-by heater to maintain
the quantity of vapor at the predetermined value,
until the deenergizing means is operated.

3. A degreaser comprising a tank for contain-
ing a solvent, a stand-by heater, a degreasing
heater, a thermostat affected by solvent vapor,
means for initiating operation of both heaters,
lockout means controlled by the thermostat for
terminating operation of the degreasing heater,
means for indicating operation of the degreas-
ing heater, means for deenergizing the heatess,
and means controlled by the thermostat for regu-
lating the operation of the stand-by heater, until
the deenergizing means is operated.

4. A degreaser comprising a tank for containing
a solvent, a first heater, a second heater, a ther-
mostat responsive to the solvent vapor, a first re-
lay for energizing the first heater, a second relay
for energizing the second heater, a switch hav-
ing a holding contact and a normally open con-
tact, an energizing circuit for the first relay in-
cluding the holding contact and the thermostat,
a first energizing circuit for the second relay
including the normally open contact and the
thermostat, and a second energizing circuit for
the second relay including the holding contact,
a front contact of the second relay, and the ther-
mostat, whereby both heaters are energized when
the switch is operated, the second heater is cut
out when the thermostat operates and remains
cut out, and the first heater is operated inter-
mittently under control of the thermostat.

5. A degreaser comprising a tank for containing
a solvent, a first heater, a second heater, a ther-
mostat responsive to the solvent vapor, a first
relay for energizing the first heater, a second
relay for energizing the second heater, switch
means including a first contact retained in either
open or closed position and a second contact re-
tained only in open position, an energizing cir-
cuit for the first relay including the first contact
and the thermostat, a first energizing circuit for
the second relay including the second contact and
the thermostat, and a second energizing circuit
for the second relay including the first contact,
a front contact of the second relay, and the ther-
mostat, whereby both heaters are energized when
the switch is closed, the second heater is cuf out
when the thermostat operates and remains cut
out, and the first heater is operated intermit-
tently under control of the thermostat until the
switch is opened.

6. A degreaser comprising a tank adapted to
contain & solvent, a first heater, a second heater,
manually actuatable means for initiating opera-
tion of both heaters, a thermal control device
exposed to vapor rising from the solvent, lockout
means responsive to the thermal control device for
terminating operation of the second heater, and
means responsive to the thermal control devize
to regulate the operation of the first heater.

T. A degreaser comprising a tank adapted to
contain a solvent, a first heater, a second heater,
manually actuatable means for initiating opera-
tion of both heaters, a thermal control device
exposed to vapor rising from the solvent, lock-
out means responsive to the thermal control de-
vice for terminating operation of the second
heater, means responsive to the thermal control
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device to regulate the operation of the first
heater, a temperature-responsive means exposed
to the liquid solvent, and lockout means controlled
by the temperature-responsive means for termi-
nating operation of both heaters.

8. A degreaser comprising a tank adapted to
contain a solvent, a first heater, a second heater,
manually actuatable means for initiating opera-
tion of both heaters, a thermal control device ex-
posed to vapor rising from the solvent, lockout
means responsive to the thermal control device
for terminating operation of the second heater
upon generaticn of a predetermined quantity of
vapor, means responsive to the thermal control
device to regulate the operation of the first heater
to maintain the quantity of vapor, a tempera-
ture-responsive means exposed to the liquid sol-
vent, and lockout means controlled by the tem-
perature-responsive means for terminating op-
eration of both heaters when the solvent tem-
perature rises above a predetermined point,.

9. A degreaser comprising a tank adapted to
contain a solvent, a first heater, a second heater,
manually actuatable means for initiating opera-
tion of both heaters, a thermal control device ex-
posed to vapor rising from the solvent, lockout
means responsive to the thermal control device
for terminating operation of the second heater,
means for indicating operation of the sccond
heater, means responsive to the thermal conirel
device to regulate the operation of the firss heater,
a temperature-responsive means sxposed to the
liquid solvent, lockout means controlled by the
temperature~responsive means for ending oper-
ation of both heaters, and means for indicating
the operation of the ending means.

10. A degreaser comprising a tank ior con-
taining a solvent, a first heater, a second heater,
temperature-responsive means exposed to the zol-
vent, temperature-responsive means exposed to
the vapor rising from the solvent, a manual power
control, a first control device for tne iirst lieater,
a second control device for the second heater,
means responsive to operation of the manual con-
trol for initiating operation of the control devices,
means responsive to operation of the contrel de-
vices for maintaining operation of the heaters,
lockout means controlled by the vapor-respon-
sive means for terminating operation of the sec-
ond control device and heater, means controiled
by the vapor-responsive means for regulating op-
eration of the first control device and heater, and
means controlled by the solvent-responsive means
for terminating operation of both control devizes
and both heaters.

11. A degreaser comprising a tank fcr cen-
taining a solvent, a first heater, a second heater,
temperature-responsive means exposed to the sol-
vent, temperature-responsive means exposed to
the vapor rising from the solvent, a manual power
control, a maintaining device, a first control de-
vice for the first heater, and a second control de-
vice for the second heater, means responsive to
operation of the manual control for initiating
operation of the maintaining device, means re-
sponsive to operation of the maintaining device
for maintaining operation of the control devices
for causing operation of the Lieaters, means con-
trolled by the vapor-responsive means for ter-
minating operation of the second control device
and second heater, means controlled by the vapor-
responsive means for regulating operation of the
first control device and first heater, and means
controlled by the solvent-responsive means for
terminating operation of the maintaining de-
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vice -and:therehy -hoth -eontrol -deviees-and -hoth
‘heaters, - -

‘12, A degreaser comprxsmg . tank:adapted to
-contain:a solvent,.a first heater, a:second heater,
-a.control :device. responsive ito. the level of vapor

rising from:the:solvent, lockout-means actuated
‘py:the:control:device for terminating the opera-
tion of ‘the.second heaier :when-the-vapor rises
to-the: desired level, means-actuated -by the con-
trol-device for interrupting the operation- of the
first heater when:the vapor .rises to the-desired
level, the last-named means:being -adapted to re-
instate the operation. of the first heater whenever
.the vapor falls: below - the.desired lev¢l, lockout
means responsive to:the. temperature of the liquid
solvent for terminating- operation .of both-heat-
ers when-the solvent temperature rises above a
predetermined-valie,rmeans for indicating oper-
ation of the second heater, and means for indi-
cating operation -of the:solvent-temperature-re-
sponsive means. _

13. A degreaser comprising a tank adapted to
~ contain g solvent, a first heater, a second heater,
a manual cortrol -switch, -a “first relay for ener-
gizing the first heater, a second relay for energiz-
ing the second heater, means respensive to opera-
-tion of the.switch for making and breaking an
-energizing circuit for the relays, means responsive
to operation of the switch for. mgintaining.a hold-
ing. potential for the relays, a.holding eircuit for
.the first relay, a holding ¢ircuit-for the second re-
lay maintained through a front. contact. of -the
-second relay, and means responsive to rise of .s0l-

vent vapor to the desired ‘level for breaking the

holding circuits of the first and second relays.

14. A degreaser comprising a tank adapted to
contain a solvent, a first heater, a second heater,
a manual control switch, a first relay for ener-
gizing the first heater, a second relay for energiz-
ing the second heater, a cutout relay, means re-
sponsive to operation of the switch for making
and breaking an energizing circuit for the relays,
means responsive to operation of the switch for
maintaining a holding potential for the relays, a
holding circuit for the cutout relay maintained
through a front contact thereof, a holding circuit
for the first relay maintained through a front
contact of the cutout relay, a holding circuit for
the second relay maintained through a front con-
tact of the cutout relay and a front contact of the
second relay, means responsive to rise of solvent
vapor to the desired level for breaking the hold-
ing circuits of the first and second relays, and
means responsive to rise of the solvent temper-
ature to a predetermined level for breaking the
holding circuit of the cutout relay.

15. A degreaser comprising a tank adapted to
contain a solvent, a first heater, a second heater,
a manual control switch, a first thermostat re-
sponsive to rise of vapor, a second thermostat re-
sponsive to solvent temperature, a first relay for
energizing the first heater, a second relay for en-
ergizing the second heater, a cutout relay, means
responsive to operation of the switch for making
and breaking an energizing circuit for the re-
lays, means responsive to operation of the switch
for maintaining a holding potential for the re-
lays, a holding circuit for the cutout relay main-
tained through a front contact thereof and the
second thermostat, a holding circuit for the first
relay maintained through a front contact of the
cutout relay and the first thermostat, and a hold-
ing circuit for the second relay maintained
through a front contact of the cutout relay, a
front contact of the second relay, and the first

10
shermestat, whereby rise of vapor to the desired
-level.interrupts. operation of the first heater and
.terminates operation.of the second heater, and
-yise -0f s0lvent temperature to a predetermined
.5 level terminates operation of both heaters.

16, -A.degreaser comprising-a tank adapted to
contain-a solvent,.a heater operable at a stand-by
energy level .adapfed to maintain vapor at a
normal levelin the tank, and operable at a higher

10 .energy. level for rapid evolution of vapor, manual
‘means for .encrgizing -the heater at the higher
.energy-level, and means responsive o vapor rising
in the tank-torterminate operation of the heater
-at:the higher.energy level until further operation

.15 of the manual means and initiate operation at the

-stand-by energy level.

117, A- degreaser.comprising .a- tank adapted to
contain.a.solvent,-a heater operable at a stand-by
-epergy .level .adapted to maintain vapor at a

.20 normal level in.the tank, and operable at a higher

-energy level for rapid evolution of vapor, manual
Jmeans :for .energizing the heater at the higher
‘energy.level, and means-responsive to vapor rising
.in the tank.to initiate operation of.the heater at

25 the stand-hy.energy level and maintain operation
ab:this. 1evel~untilsfurther aperation of the manual
means.

-18. ‘A .degreaser. compnsmg a tank adapted to
contain.a solvent,.a heater operable.at a.stand-by

30 energy .level adapted to maintain vapor at:a
normal level in the tank,.and operable at a higher
energy-level for:rapid:evolution of vapor, manual
mesans . for .energizing .the heater at.the higher
energy: level, and means responsive to vapor rising

35 in:the tank.to -terminate. operation of the heater
at the higher energy level, the last-named means
comprising a relay initially energized by the
manual means and thereafter maintained ener-
gized by g circuit through a front contact of the

40 relay and a thermostatic switch opened by rising
vapor.

19. A degreaser comprising a tank adapted to
contain a solvent, a heater operable at a stand-by
energy level adapted to maintain vapor at a

4 1 ormal level in the tank, and operable at a higher
energy level for rapid evolution of vapor, manual
means for energizing and deenergizing the heater,
the initial energization being at the higher energy
level, means responsive to vapor rising in the tank
to terminate operation of the heater at the higher
energy level until further actuation of the manual
means, and means responsive to vapor rising
in the tank to interrupt temporarily operation
of the heater at the stand-by level when an excess
of generated vapor is present.

20. A degreaser comprising a tank adapted to
contain a solvent, a heater operable at a stand-by
energy level adapted to maintain vapor at a
normal level in the tank, and operable at a higher
energy level for rapid evolution of vapor, manual
means for energizing and deenergizing the heater,
the initial energization being at the higher energy
level, means responsive to vapor rising in the tank
85 to terminate overation of the heater at the higher
energy level until further actuation of the manual
means, and means responsive to excessive tem-
perature of the liguid solvent to terminate all
operation of the heater.

21, A degreaser comprising a tank adapted to
contain a solvent, a heating element therein hav-
ing & variable heat output. a manually operated
device for initiating high thermal output of said
heating element, a thermal control device exposed
to the vapor rising from the solvent, lockout means
responsive to the thermal control device for
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terminating operation at t{he high thermal out-
put of the heating element, and means responsive
to the thermal control device for regulating the
operation of the heating element at a low thermal
output. ) :

22. In combination, a tank for containing a
vaporizable fluid, a first heater, a second heater,
a thermostat affected by the vapor of the fluid,
means for initiating operation of both heaters,
lockout means controlled by the thermostat for
terminating operation of the second heater, means
for deenergizing the heaters, and means con-
trolled by the thermostat for regulating the oper-
ation of the first heater until the deenergizing
means is operated.

23. A degreaser comprising a tank adapted to
contain a solvent, a first heater sufficient to main-
tain the desired solvent vapor level when the de-
greaser is idle, a second heater to increase the
heating rate to counteract condensation upon a
workpiece suspended in the vapor, a control device
responsive to the level of vapor rising from the
solvent, means actuated by the control device for
terminating the operation of the second heater
when the vapor rises to the desired level, and
means actuated by the control device for tem-
porarily interrupting the operation of the first
heater when the vapor rises to the desired level,
the last-named means being adapted to reinstate
the operation of the first heater whenever the
vapor falls below the desired level.

24. A degreaser comprising a tank adapted to
contain a solvent, a first heater sufficient to main-
tain the desired solvent vapor level when the de-

greaser is idle, a second heater, manually actu- 3
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atable means for initiating the operation of both
heaters, a control device responsive to the level of
vapor rising irom the solvent, means actuated
by the control device for terminating the opera-
tion of the second heater when the vapor rises
to the desired level, means actuated by the control
device for interrupting the operation of the first
heater when the vapor rises to the desired level,
the last-named means being adapted to reinstate
the operation of the first heater whenever the
vapor falls below the desired level, means respon-
sive to the temperature of the liquid solvent for
terminating the operation of both heaters when
the solvent temperature rises above a predeter-
mined value, and a manually actuatable means
for terminating operation of the heaters.
JAMES J. SKELLY.
ELDON K. RALSTON.
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