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BE ID MO that 040D T. PLULEY, a citizen of the

bngineer, having made an invention entitled

THEROELECTRIC GHITIRATOR
ifthe following is & full,clear and exact disclosure of the nature
éof the said invention and of the best mode of realizing the ad-
gvant$ges thereof,
, This invention relates to thermoelectric generators snd
.%ims to provide an improved, compact and simplified construction
for a deviée of this kind. The improved generator can be

constructed in the form of a msnually portable self-contained unit

Mhichlcan be used for storage battery charging and various other
purposes. The housing of the improved generator includes a base
vhich contains a fuel tank and burner and which also forms a mount-
ing for supporting the fhenmopile 80 as to receive heat from the
ourner; 4 movable housing section cooperates with the base so
mhatiWhile in its closed position it houses and protects the therno
;ile and fuel bufning means end while in its open position affords
bocess to the fuel burning means and forms 'a stack or flue.
’-Ih‘the accompanying sheets of drawings,

| Flg. 1 is an elevational view, with portions broken away,
showlng a thermoelectric gererator enibodying the present’invention;
' | Fig. 2 is another elevational view with portions thereof
'=3foken away and with the 1id and housing members in open position;
Fig. 3 ig a‘trénsverse sectional view tsken on the line
5=3 of Fig. 2;

Fig. 4 is a detached longitudinal sectional view of the
 >urnef aSSembly;

B Fig. 5 is a fragmentary longitudinal sectional view of

" the burner showing the same on a larger scale;
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flge 6 is a partial vertical sectional view talken through

- the fuel tank at a point to show the fuel supply line to the burn-,

Flge 7 1s a detached view, on an enlarged scale and

n

[

"-7ith portions in section, showins fuel deflecting means aszociat-

s ed with the burner;

Fig. 8 is a similar view taken at right angles to Fig. 7;
Fige. 9 1s a detached view, with portions in section,

t Turther illustrating an igniting device sssocisted with the burn-
er;

Fg. 10 is

o

partial vertical sectional view, on an en-
larged scale, showing means for connecting the housing menmber
| with the base;

Fige. 11 is another pertial vertical sectional view show-
ing locking means for the 1id member, and

Fige. 12 is a diagram showing a load circuit connected
with the thermoelectric generator.

Proceeding with a more dstailed description of the v
pbresent embodiment, the drawings éhow the improved thermoelectric

generator as having a hollow base 10 upon which the device may

rest or stand snd a thermopile 11 supported by the base extend-
ing thereabove so as to receive heat from a fuel burning means
or burner assembly 12 contained in the base. A tubular housing ;

member 13 surrounds the thermopile 11 and is movable axially

thereof from a closed position as shown in Fig. 1, to an open po-

sition as shown in Fig. 2.

The lower end of the housing nember 13 has an enlarged

portion or flared skirt 1l3a thereon which, in the closed position

of the housing member, forms an upper section of the hollow base

10. The lower section of the buse is formed by a ring-shaped f
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el tank 14 adapted to contain #egoline or other Liouild Tael.
The hollow base zlso includes = tapered seetbion or hood isiber
15 heving its lavrer end supported on and fasbened to the tank
14 =nd having a transverse wall 16 &t i1ts upper end -hich support#
the upright thermopile 1l. This hood nenber hag a plurelity of :
Ooperingzs 17 in its side wull which admit air to the burner

assenbly for compustion burposes and througn whiceh various fuel ;
control mem.ers are zccessible or accomnodated zs will be further

eXplained herelnafter. In addition to Torming & support Tor the

thermopile 11, this hood member houses und brotects the burner
assembly and the fuel control members. g
The thermopile ll‘may be of any suitable construction

and may be of the type comprising an elohgated combustion chaumber
18 defined by a tube or sleeve 19 formed of refractory and
electrically insulating naterial, and a plurality of thermocouple
groups 20 carried by such refractory sleeve. Tach of the Zroups
20.may'cdmprise a number of series-connected individual thermo-
couples of any suitable construction and disposed with their hot
Junctions 21 in the combustion chamber 18 and their cold junctions

22 outside of the combustion chamber and in the annular space or

bassage 23 extending between the sleeve 19 and the housing member

13. The thermocouple groups 20 may be connected with each 'other
in series, parallel or series-parallel relation.
The thermopile 11 may be connected with the base 10 by

being clampingly held between a splder 24 and the transverse wall

16 of the hood member 15. Screws or tie rods 25 extend through
the spider and the transverse wall 18 of the hood menber for this |

purpose. The lower end of the refractory sleeve 19 may be seated

!
in a recessed portion 16a of the tansverse wall so as to surround

an opening 16b thereof through which the upper end of the bvurner

7
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. assembly 12 extends.

i;upper end communicates with the combustion chamber 18, and a P
fburner body 29 adjacent the lower end of the burner tube. The

gburner body carries a nozzle 30 which is in substantially coaxial -

| inner end connected with the pin through the bhevel gears L2

arms 34 eonnecting the same with the hood member 15.

'ﬁith'the orifice in Tforming a fuel control valve. Rotation is

46342¢

The burner assembly 12 comprises a burner tube 28, whose

§relation with the burner tube and refractory sleeve 19. The

burner assembly also includes a vaporizer 31 having a vaporizing - j
chamber surrounding the burner tube, and a priming cup 32 surround;h\

ing the burner body-29. The lower end of the burner assembly

extends more or less into the ring opening 33 of the fuel tank 14 f,j

and may be supported in the hollow base by means of one or more

As best shown in Pigs. 4 and 5 the burner nozzle 30 has
a delivery opening or orifice 35 at its upper end which is con-
trolled by a rotatable and axially movable burner pin 36 having a |
threaded connection with the burner body at the point 37. The :
outer end of ths pih has a tip 38 of reduced size for ocleaning the

orifice and a tapered portion or valve element 39 which cooperates

imp@rted to the burner pin 36 by means of an actuating stem or : §}   

spindle 40 carrying a knob 41 at its outer end and having its

‘The gear 42 may bé pinned or otherwise connected to the
spindle 40 and the gear 43 may be connected with the burner pin i
36 by means of a plurality of radially disposed pins 44. The

pihsihh are carried by a washer 45 and their inner ends extend

ﬁhrough the gear L3 and engage in axlal slots or keyways 36a
of the burner pin 36, This connection between the gear 43 and

-




1 15. The lower end of the burner body 29 is closed by inner and
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the burner piln 36 permits the latter to move axially in the |
burner body snd in the gear 45 while the latter reuainsg contin-
wously in meosh with the zear 42. The spindle 40 extends through,
and is journaled in an extension 46 of the burner body 2%. The
sxtension 46 extends upwardly aend outwardly over the fuel tank

14 and projects through omne of the openings 17 of the hood member

outer screw plugs 26 and 27 which are removable to afford =zccess
to the burner pin 36 from the ring opening 33 of the fuel tank.

Puel ig supplied from the taris 14 bthroush the pips 48 to
the chamber of the vaporizer 31 and then throush the pipe 49 to
a recess or chamber 50 of the burner vody which is located jJust
inwardly of the orifice 35. The delivery of fuel to the burner
assembly from the tank 14 is obtained by malntaining a pressure
in the fuel tank. for this purposs air may be Torced into the
fuel tank by means oi' the manually operable pump 51 which §rojects
ﬁhrough another of the openings 17 of the hood member 15. If
desi:ed_the fuel tank may be provided with a gauge housing 52 con-
taining a suitable pressure gauge for indicating;the préssure in
the fuél tank and a sultable fuel gauge Tor indicating the
amount of fuel in the tank.  The gauge housing 52 is located on
the tank 14 at a point to be recdily visible through one of the
épeninés 17 of the hood member.

The priming cup 32 which surrounds the burner body 29
is adapted to contain a quantity of liguid fuel which can be
ignited and burned for the purpose of preliminarily heafing the
burnef bddy and the vaporizer 31. The Tuel for pri.ing the

burner is obtalned from the tank 14 by ovnening the fusl control

valve s0 ag to permit liquid fuel to be diszcharged tarough the

5
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‘orifice 35, e brevent such  liguid fuel from bein: squirted

~into the combuastion chamber 18, adeflector 53 is provided which

i is movable to & position over the orifice snd deflscts the stream

/50 that the el runs covn and collects in the cup 32

i The deflector 53 is best shown in Migs. 7 and 8 and isg !

i i
i i

o

carried

>

Yy a shaft 54 having an actuating imnob 55 dizposed outside]

o

o the hood mesmber 15. 4 conpression spring 56 disposed around
i

the shaft 54 normally holds the deflector 53 in & retracted

bosltion rewoved fron the burner nozzle, as shown in dotted lines

=

n g, 7. Just before opening the fuel valve by rotation of the

xnob 41, the knobd 55 is pulled out to its full line position
thereby\moving the deflector 53 to a pogition in front of the
nozzle orifice. After the desired amount of fuel has been collect-
ed in the priming cup 32 the fuel valve is closed snd the Xnob 55 i
released.

-

The fuel in the priming Cup is then ignited as by means
of a match, or preferably, by means of an igniting device 57
having a flint 58 disposed adjacent the cup 32 and an actuating
member 59 located outside of the hood member 15. The sheft 80
of the igniting device carries a knurled sparking wheel 81 which

cooperates with the flint 58, the latter being held against

the wheel!by pressurersupplied by the spring-actuated arm 82,

Ag above indicated my improved thermoelactric generator
is of a portable nature and is afapted Lo be manually ecarried from
one péint of use to another. For this purpose there is provided
a suitable carrying means which in this instance is in the form of

a bail-type handle 64 pivotally connected with the housing menber

13 adjacent its upper end., ‘hen the housing member 13 is in its
closed position, as shown in Fig. 1, its enlarged lower end 13a

surrounds the fuel burning means and the fuel control members

i
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fand seals azainst the fuel tanlt 14 to forn & smooth continustion

. of the hollow bese 10 snd a relatively tight closure which wrill

. prevent rain, dust and other Torelgn natter fronm reaching the

i Tuel burning means and thermopile. To enzble the device to be

carried by the handle 64, the housing member 13 can be connscted
with the base 10 and Tor this purpose I brovide the housing

member with a plurality of fagteners 65 which are rotatably

mounted on the enlargement 13a at spaced pointa therearound and

areadapted for locking cooperation with brackets 66 projecting
from the hood menber 15 at correspondingly located points.
When the thermoelectric generator is to be placed in
operation the fastening members 65 are unlocked and the housging
member 13 ig lifted to its open position ag shown in Fig. 2. The
housing member is retained in this open position by means of
pivoted stops or pawls 67 which are carried by channel members 68
depending from the spider 24 and are adapted to swing or Arop
to a load-carrying position as shown in Fig. 2. 7Jhen the
housing member is to be lowered to its closed position the pawls
67 ‘are swung imvardly to lie ih the recesses or. grooves of the
channel members 68 and in which position they do not interfere

with the dovmward movement of the housing member 13.

' . i 1

. L v
The upper end of the housing nember

13 is closéd by a
1id member 69 which is adapted to be lifted to an elevated
position as shown in Fig. 2. The 1lid member 69 is carried by
annularly spaced channel-shaped rods or posts 70 which arse
frictionally élidable in channel-shaped guides 71 which are
atta@hed to the inside of the housing member 13 at correspond-
ingly‘spaced points. “hen the 1id member 69 1s in its closed
pbéition it may be locked to the houslng member 13 by mesns of

the laterally movable latch 72.

-7




“hen the housing nember 15 has been moved to its open

- position, as just described zbove, 1t uncovers the fuel control

[ members so that they are accessible for ovservation and nanipu-

| lation. .An important function of +he housing mewber while in its ;

i;elevated position is that it forms a stzek or flue for the com— §
{

i bustion gases which pass upwardly throush the combugtion chamber
{53 £

i
. 18. Since these gases emerge Trom the upper eund of the combustion

| chamber with considerable velocity and are in a heated condition,

an ejector sction will be produced within the stack and will cause

cool air to be drawn into the lower end of +the housing menber.

This cool air entering the housing member will flow across the

thermocouples 20 and will maintain the outer junctions 22 relative+
ly coole.

From Figs. 1 and 3 it will be noted that the spider 24
at the upper end of the thermopile has a plurality of openings 73
which permit the escape of +the heated zases from the combustion
chamber 18 and has another group of openings 74 which permit
the cooling alr to pass upwardly in the housing member 13 after
flowing over the thermocouples 20. If desired, a spreader 75
may be mounted on the spider 24 so as to extend dovnwardly into
the combustion cha@bqr 18 for a suitable distance.: Thig member
serves to spread the flame and heated combustion cases so that
they will come into more direct comtact with the hot Junctions 21
of the thermocouples.

Reverting to the starting operation, it will be under-

stood that when the housing member 13 and 1id member 69 have been

moved to their open position and a quantity of fuel has been

collected in the priming cup 32 and ignited, as zbove explained,

the burning fuel heats the burner and vaporizer and this generctes

.
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_;vapor Pressure in the vaporizing chambsr 31. When the priming
k%charge has been nearly consumed the fuel control valve is reopened
fand the fuel vapor which igsues from the nozzle 30 will be ignited
?and a sustained flaﬁe or blast will thereafter be directed into
éthe combustion chamber 18 by the nozzle and the heating of the

?junctions 21 will result in an electric current being generateqd

Ein the thermopile.

P
l

As befdre indicated the improved thermoelectric generator:
can be used to generate electric current for various purposes and,:
iin FPlg. 12 the thermopile 11 is shown connected with an external '
i1oad circuit 76 containing a storage battery 77 to be charged. A
reverse-current cutout or relay 78 may be provided in the circuit
for preventing the battery from discharging through the thermopilei
when the device i1s not operating as a generator. The reverse- |
current cutout comprises the usual shunt and series coils 79 and
j 80 and a pair of contacts 81 and 82 in the load circuit. When §
thq,thermoelectric generator is placed in operation, as above

explained, the~¢urgent produced by the thermopile first energizes

the éhunt 0011'79‘which causes closing of the conﬁﬁcts 81 and 82. 7
As soon as these contacts are closed chargling current is suppliedé
to the battery 77 and in passing through the series coil 80 acts ’
| to maintain the contacts 81 and 82 closed. When the operation

of the generator is to be discontinued, the fuel control valve

is closea whereupon the“chérging current ceases and as soon as
current from the battery 77 flows in a reverse direction through
the series coil 80, the contacts 81 and 82 are automatically
‘bpengd to break the eircult and prevent the battery from becoming
'Qiﬁéhargad;

From the foregoing description and accompanyling drawings,
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cit will mowr be readily understood that ths preseant lnvention pro-
i

vides an improved, simplified und conpsct thermoelectric zenerator

which can be manually carried from one point of use to znother.

It will be seen also that in the improved generator the burner

asgenbly =nd fuel control members srs all housed in the hollow

base and while the device is being transported the housing member

o

covers and protects the thermopils and forms a tight closure

with the base. It will be seen furthermore that when the thermo-
electric generator is to be placed in operation the housing
member can be quickly end easily opened 1o expose the fuel control
members and, while in its open position, forms a stack for the
combustion gases and for inducing a flow of cool air over the

thermocouples.

< -10-~
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Having regard to the foregoing disclosure, the patent
g of which this specification forms part confers, subject to the
| conditions prescribed in the Patent Act, 1935, the exclusive
right, privilege and liberty of making, constructing, using
and vending to others to be used, the invention as defined in
claims submitted by the patentee as follows:

1. In a thermoelectric generator, a hollow base, a
fuel burning means in said base, an upright thermopile extending
above sald fuel burning neens to0 receive heat therefrom, and a
housing member surrounding the thermopile and the lower end of
which member forms a portion of said hollow base, said housing
member being movable to an open position affording access to
gald fuel burning means and permitting an inflow of cool air
around the thermoplle.

_ 2. In apparatus of the character described a base,

a fuel burning means in said base, an elongated thermopile having
‘a tubular combustion chamber aligned substantially with said fuel
_burning means, and a tubular housing member surrounding said
uthermopile, sald housing member being movable to a_pos;tlon in
which‘itvextends beyond said combustion chamber as a stack.

_ 3. . In apparetus of the character descrlbed a base,

_a fuel tank in said base, a fuel burner 1n the base adapted to
' receive fuel from said tank, an elongated upright thermopile.
supported by sald base and having a tubular combustion chamber

aligned substantially with said burner, and a tubular housing

“>jmember surrounding sald thermopile, said housing member being

movable axially of the thermopile to a position in which it

extends above sald combustion chamber as a stack.

Y




"}l .housing. member being liftable to an open position in which sald

4;f;égé%§21£

4o In a thermoelectric generator having a base, a fuel

§ tank forming the bottom section of said base, an upright thermo-

é pile, a burner adapted to be supplied with fuel from sald tank
‘iand to deliver heat to the thermopile, a housing member surround- '
ing the thermoplle and having a flared lower end, and means

; housed by said flared lower end for controlling the supply of fuey
.to the burner from said tank, said housing member being movable ‘
axially of the thermopile to an open position affording access toé
the fuel control means and permitting an inflow of cool air arouné

the thermopile.

5 In a_thermoelectric generator having a base, a ring |
shaped fuel tank in said base, an upright thermopile supported by'
sald base and éxtending thereabove, and a burnei éxteﬂding at
lgast part way into the ring opening of the fuel tank‘and adapted

£0 deliver heat to the thermopile. ,

jé. An upright thermoelectrie generator comprising, a
base upon which the device is adapted to stand, an upright
'ﬁhérmopile supportéd by said base and extending thereabove, fuel
‘burning means on said base and adapted to supply heat to said
thenmqpile, a;housing member having a tubular portion, surrounding
said thegmopile and an enlarged lower porpion which engages said

base when said housing member is in a closed position, said

- enlarged lower portion ig spaced above sald base to permit an
Jinflow of cool air around the thexmopile and sald tubular portion
,rorms a stack extending above the thermopile, and means for

‘supporting said housing member in its open position.

Y .
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7. An upright thermoelectric generator com&rising, a

é;base upon which the devlice is adapted to stand and containing a
:Etank for ligquid fuel, an upright thermopile supported by sald base
i and extending thereabove, iiquid fdel burning means on said base

i and adapted to receive fuel from said tank and to supply heat to
§£Said thermopile, a housing member having a tubular portion
surrounding said thermopile and an enlarged lower portion which
engages said base when said housing membexr is in a closed positioi,
said housing member being liftable to an open position in which

i sald enlarged lower portion is sgpaced above said base to permit an
inflow of cool air around the thermopile and said tubular portion;
forms a stack extending above the thermopile, and means for

supporting sald housing member in its open position.

8. An upright thermoelectric generator coﬁprising, a g
base upon which the device is adapted to stand and containing a |
tank for liquid fuel, an upright hollow thermopile supported by
said base and extending thereabove, a burner on sald base and
-adapted to be supplied with liquid fuel from said tank; said
Jburﬂer being{@isposed so as to direct burning fuel upwardly into
kthe lower enﬁ3of said‘hpllow thermoplile, a housing membér
having a fubulér ﬁorﬁion surrounding said thermopilé and an
enlarged lower portion which engages said base when said housing
member is in a'cloééd paémion, séid housing member’being liftableé
to an open position in which sald enlarged lower portion is |
spéced'above said base to permit an inflow of cool air around thez
-theimopile and said tubular portion forms a stack extending above%
the thermopile, and means for supporting sald housing member in |

its open position.




9. An upright thermoelectric generator cmﬂprising, a
base upon which the device is adapted to stand and containing a

ring shaped tank for liquid fuel, an upright hollow thermoplle

. supported by said base and extending thereabove, a burner on said

base and adapted to be supplied with liguid fuel from said tank,
sald burner being located at least in part in the opening of said
ring shaped tank and disposed so as to direct burning fuel upwardl}
into the lower end of said hollow thermopile, a housing member

! having a tubular portion surrounding said thermopile and an

' enlarged lower portion which engages said base when said housing

member is in a closed position, said housing member being liftablé
to an open position in which said enlarged lower portion is spaced
above séid base to permit an inflow of cool alr around the |
thermopile and said tubular portion forms a stack extending abovel

the thermopile, and means for supporting sald housing member in

its open position.




to'an open position in which said enlarged lower portion is med |

3hegd member when the housing member is in its closed. position,

10. A manually portable upright thermoelectric gemnerator
compfising, a base upon which the device is adapted to stand

and containing a ring shaped tank for liquid fuel, a hollow hood

{ member supported on said tank and extending thereabove, an upright

| hollow tharmopile supported by said hood member and’exténding

thereabove, fuel burning means located in said hood member and
opening of said ring shaped tank and adapted to be supplied wlth
liguid fuel from said tank, said fuel burning means being disposed

| so as to direct burning fuel upwardly into the lower end of said

hollow thermopile, a housing member having a tubular portion (
surrounding said thermopile and an enlarged lower portion which é
surrounds said hood member and engages sald base when sald housing
member is in a closed position, said housing member being liftablq

I
above said base to permit an inflow of cool alr around the thermo-

plle and said tubular portion forms a stack extending above the

thermopile, means for eonnecting sald housing member with said

carrying means conneoted with said housing member, and means for

supporting said housing mgmber in its open position.
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