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My invention relates to electric heaters and

- has for its object the provision of a simple,

efficient and inexpensive electric heater and
method of making it.

.6  Although it obviously has other apFlic'a-
tions, my invention is particularly use
connection with electric heaters provided for
relatively low temperature work. More spe-
cifically, my invention is particularly useful

10 in connection with electric heaters employed

_to heat the lubricating oil of refrigerator ap-
paratus. B

In carrying my invention into effect in
one form thereof, I provide a heating unit

15 which comprises a supporting member upon
which the resistance conductor is wound.
Preferably, the supporting member will be
formed from a suitable heat resistant ma-
terial, such as asbestos. Each end of the re-

20 sistance unit will be secured to a suitable lead
by means of a terminal member which will
be compressed, as by a swaging operation,
about a portion of the turns of the coiled re-

sistance conductor and the end portion of

25 the lead. An electrically insilating sheath
is provided to house the heating unit. Pref-

" erably, the sheath will be provided with a
passageway shaped so that the heating unit
when positioned within the sheath will have

30 a substantially hairpin shape. Thus, in the
finished electric heater, the end: portions of

. the heating unit carrying the terminals are
‘adjacent each other. O%)vi_ously, however,
the heater may be formed in any suitable

55 shape. Thus, the sheath may be substan-
tially straight with the leads projecting from
the opposite ends.

For a more complete understanding of my
- invention, reference should be had to the

40 accompanying drawings in which Fig. 1 is
an elevation partly in section of an electric
heater embodying my invention, and Fig. 2 is
a part sectional view illustratirig the man-
ner in ‘which one end of the resistance con-

45 ductor is connected to its lead, the view be-

, initaken to & larger scale than Fig. 1.
eferring to the drawings, I have shown
my invention in connection with an electric
heater comprising a heating unit 10 which is

‘80 provided with an electrically insulating

ul in

sheath or housing 11 and s pair of leads 12.
It will be undetrstood that in service these
leads will serve to connect the heating unit
with a suitable source of electrical supply .
(not shown). : :

As shown, the heating unit 10 comprises an
electrical resistance conductor or wire 14,
which will be wound or coiled upon a suitable
supporting member or core 15. Preferably,
this supporting member will be made of a 6o
suitable heat insulating, flexible and slightly
yielding material such as asbestos. ‘A flex-
ible and yielding asbestos cord may be used
conveniently for the supporting member.
Thus, the resistance conductor may be wound 65
continuously upon a relatively long length of
the asbestos cord, after which the cord with
the conductor wound thereon may be cut into
portions of the required lengths for the heat-
Ing units, .

The provision of the heat resistant, flexible
supporting member 15 is an important fea-
ture of my invention. It will be appreciated
that in an electric heater adapted for low tem-
gerature work, it is desirable to use a very 75

ne resistance conductor in order to secure
the required resistance. In order to use satis-
faetorily a very fine resistance conductor, I.
have provided the conductor with a heat
resistant core which serves both to support go

70

. the turns of the resistance conductor and to

retain the various turns in their proper spaced
relation. It will be observed that since the
conductor is provided with a support which

s slightly yielding, the conductor as it is 85

being wound will slightly depress the outer
surface of the support so that each turn of .
the conductor will form its own recess. By
reason of this construction any dis;i)l‘acement .
of the turns is prevented. It will be under- go
stood, however, that the asbestos supporting
member 15 is sufficiently hard to provide a
comparatively strong and firm support for
the light conductor, 1t being yielding mere-

ly to the extent of {)ermitting the resistance 95
conductor to slightly depress its outer sur-
face. In other words, the sup orting mem-
ber 15 will be one possessing substantial me-
chanical strength. ‘
Each endl of the heating unit will be suit- 100
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ably connected with its lead member i2. Im
order to secure the end portion of the resist-
ance conductor to its lead 12 in good mechan-
ical and electrical relation therew ith, 1 pro-
vide suitable terminal members 16. As shown
{ Flg 2), each terminal member 16 is tubuiar
in form and is provided with a stepped bore,
one portion i6e of which will serve to re-
ceive the end of the supporiing member upon
which the resistance conductor is coiled while
the other portions 166 and 16¢ of which

-will serve {o receive the terminal end of the

cooperating lead 12.

In assembling the terminal, it will be un-
derstood that the end of the support 15 will
be inserted in the larger bore 162 of the ter-
minal 16. The second step in assembling the
terminal is éo slightly compress or crimp the

receiving or inner edge of the terminal.  This
insures ihat the terminal will be held in
proper position with respect to the coiled re-
sistance conductor durmg the subaequem:
swaging operation. Then the end portion
of the iead 12-which, of course, wiil have been
bared of its insulafion 122 will be inserted
in the smaﬂer portions 166 and i6¢ of the
bore. The terminal member 16 wiil then be
subjected to a swaging or like process where-
by its diameter will be reduced to such an
extent that the terminal will be compressed
into firm mechanical and geod electrical con-
tact with the end turns of the coiled resist-
ance unit and. the bared end portion of the
lead 12. Tt will be observed, by reference to
Fig. 2, that the terminal will be compressed
about the end turns of the coiled conductor
se that they will be depressed into the yield-
ing surface of the asbestos support. As a
matter of fact, it is preferable that the diam-
eter of the asbestos supporting member it-
self be slightly reduced by the compressed ter-
minal. Italso will be observed that the small-
est portion 16¢ of the bore will be compressed
tightly about the bared lead while the end
of the lead will be received in the slightly
larger portion 160 of the bore. Thus, the ex-
treme end portion of the lead will form a
head which together with the compressed por-
tion 16¢ of the terminal will practically pre-
vent the lead from being pulled out. It will
be understood that if it is desired, the ter-
minal member 16 may be swaged to such an
extent that its outer diameter will be substan-
tially that of the outside diameter of the
coiled conductor. Preferably, and as shown,
the resistance end of the terminal will be
rounded or bell mouthed so as to prevent in-
jury to the resistance conductor during the
swaging opera’clon

After both of the leads have been con-’

nected to the resistance condnctor in the
manner just described, the conductor is
bent or otherwise shaped in the form of 2
hairpin so that in the finished heating unit

the Lermmals are ad3acent each other
(Fig. '
AsS has been pointed out, the heating unit

will be provided with a suitable electrically
insulating sheath or housing 11. Prefer-
ably, this sheath will be made of a suitable
ceramic compound such as porcelain. In
order to adapt the porcelain sheath for a
ready assembly with the hairpin shaped heat-
ing umt 1 provide the porcelain sheath with
a pair of substantially parallel spaced pas-
sageways 1la¢ and 119, and on one end with
2 recess 11¢ into which the Dassageways open.
As shown, the passageways extend from this
recess longitudinally through the sheath to
its opposite end where they open to the ex-
terior of the sheath. In assembling the heat-
ing unit with the sheath, the heating unit wiil
be drawn through the passageways ile and
115, respectively, so that the leg portions 10a
and 100 will be received in the parallel pas-
sageways while the bent or U-shaped portion

{ the heating unit will be received in the

recess,11c. It will be observed that in the
assembled heater the leads 12 will be pro-
iscted from the open ends of the passage-
ways. Preferably, before the } heating unit is
oosmoned within the sheath, it will be dipped
in a suitable liquid cement such as liquid
poreelain cement. It will be understood that
the entire heating unit including the terminal
portwns will be dlppea in the liquid cement.
This cement when hardened serves to anchor
the windings and terminals within the
sheath. Thus, in the event the ashestos sup-
port becomes charred or weakened by reason
of excessively high temperatures, the {urns
of the wound conductor and likewise the
terminals will be held in place.

After the heating unit has been assembled
with its sheath 11, the recess 11¢ will be com-
pletely filled with a suitable liquid cement,
such 'as liquid porcelain cement. After the
recess has thus been filled, the heater will be

‘placed into an oven and heated to a suitable

temperature and for a suitable length of time
so that the entire sheath casing will be dried
until it becomes a hard porcelain mass.

It will be observed that I have formed an
electric heater which not only will be me-
chaniecally strong and durable, but also will
be of a comparatively inexpensive construec-
tion. The fine resistance conductor is rigidly
supported upon the comparatively rigid core
member 15 while the leads 12 will be effec-
tively secured both mechanically and elec-
trically with the resistance conductor. The
asbestos support 15 will withstand relatively
high temperatures without danger of deteri-
cration or destruction. -

1t is to be noted that while T have described
my invention specifically with reference to a
heating unit adapted to low temperature
work, the invention is equally useful in con-
nection with high temperature heating units.
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, What I claim’as new and desire to secure
by Letters Patent of the United States is:
- 1. A heating unit comprising a supporting

‘member, a resistance conductor wound upon

said supporting member and a terminal mem-
ber compressed about a portion of said sup-
porting- member in contact with the con-
ductor turns wound upon said portion.

2. A heating unit comprising a yielding

supporting member, a resistance conductor .

wound upon said supporting member and a
terminal member compressed about said

'yielding supporting member so as to be in

electrical contact with a portion of the turns
of said coiled conductor.

3. A heating unit comprising a heat re-
sistant supporting member, a resistance con-
ductor wound upon said supporting mem-
ber, a lead for sgid resistance conductor and

-an electrical conducting member compressed

about a portion of the turns of said wound
conductor and about a portion of said lead
whereby said lead is secured to said resistance
conductor.

4. An electrical heater comprising a heat-

> ing unit having a yielding supporting mem-
- ber, a resistance conductor coiled about said

3@

. tion of said lead:
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supporting member, a lead for said resistance -

conductor and means for electrically con-
necting said resistance conductor and said
lead comprising a tubular member com-
pressed about a portion of the turns of said
coiled resistance conductor and an end por-

5. A heating unit comprising a wound re-
sistance conductor, a terminal member for
said resistance conductor having a portion
surrounding 4 portion of the turns of said
wound conductor and means associated with
said turns for maintaining them in good elec-
trii:al conducting relation with said. termi-
nal.

6. A heating unit, comprising a flexible as-
bestos sugl)lporting member, a resistance con-
ductor coiled about said supporting member,
a lead for said resistance conductor and a tu-
bular terminal member ¢ompresed about said
supporting member s0 as to be in electrical

contact with an end portion of said coiled

resistance conductor, said tubular terminal
member being comgressed about the adja-
cent end of said lea

cured to said resistance conductor.

55

- ance conductor wound upon sai

6%

7. A heating unit comprising a substan-
tially cylindrical asbestos support, a resist-
3 support sub-

stantially to one end thereof, a lead for said
resistance conductor positioned with one end
adjacent said end of the cylindrical support

“and a tubular terminal member for electrical-

ly connecting said lead to said resistance con-
ductor compressed upon the adjacent ends of
said cylindrical support and said lead.

" 8. An electrical heating unit comprising a
substantially cylindrical, yielding support, s

whereby the lead is se-

resistance conductor wound upon said sup-
port substantially throughout its length, a
lead for each end of said coiled resistance

-conductor, each lead having one end -posi-

tioned in substantial alignment with the as-
sociated end of the cylindrical support, and a
tubular terminal for each end of said resist-
ance conductor whereby said end is mechani-
cally and electrically connected with the ad-
jacent end of its associated lead, said:termi-
nal having a stepped bore, one portion of
said bore %)eing compressed about said end
of the cylindrical support, while another por-

.tion of said bore is compressed about a por-

tion of said lead whereby the adjacent end of
said lead is'provided with a head for pre-
venting the withdrawal of said lead.

9. An electrical heater comprising an elec-
trically insulating sheath having an open
end, a supporting member mounted within
said sheath, a resistance conductor mounted
upon said supporting member, a lead project-
ing into said sheath through its open end and
a terminal mounted within said sheath for

electrically conmnecting said resistance con--

3
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ductor with said lead, said terminal being

compressed about said supporting member

so as to be in electrical contact with a por-
tion of said electrical conductor.

- 10. A heating unit comprising an elec-
trically insulating sheath ﬁaving an open

end, a yielding supporting member mounted .

within said sheath, a resistance conductor
wound upon said supporting member and a

terminal mounted within said sheath, said ::

terminal being compressed about said yield-
Ing supporting member so as to be in electri-

cal contact with a portion:of said electrical - -

conductor. -
- 11. A heating unit comprising an electri-

-cally insulating sheath having an open end.
* a_yielding supporting member mounted

within sald sheath, a resistance conductor
coiled about said supporting member, a lead
for said resistance conductor projecting from

necting said resistance conductor and said
lead comprising & tubular member mountéd
within said sheath ‘and compressed about a
portion of the end turns of said coiled resist-
im(i;, condictor and the end portion of said
ead. : : '

12. An electrical heater comprising a por-
celain sheath having a passageway shaped in
the form of a hairpin, the ends of said pas-
sageway being open to the exterior of the
sheath, an asbestos supporting’ member
mounted within said sheath so as to assume
a substantially hairpin shape, a resistance
conductor coiled about said supporting mem-
ber, substantially throughout its length, a
lead for each end of said' coiled resistance
conductor, said leads being projected into the
open end portions of said passageway so as
to be in substantial alignment with-the cor-
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_responding ends of said support, and a tubu-

lar terminal member mounted within each leg

- of said passageway so as to receive the as-
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sociated adjacent ends of said support and
said leads, each terminal member being com-
pressed about said adjacent ends so as to
provide a firm mechanical and good electrical
connection between the end turns of said re-
sistance conductor and its leads.

13. The method of forming a heating unit
which comprises winding a resistance con-
ductor upon 2 yielding supporting member
and then securing said resistance conductor
to a lead by compressing a tubular terminal
member about a portion of the resistance
conductor and a portion of said lead.

14. The method of forming a heating uni¢
which comprises coiling a resistance conduc-
tor upon.a substantially cylindrical support-
ing member, then connecting a terminal
member to the end of said coiled resistance
unit and a lead by placing the adjacent ends
of the supporting member and lead in a pas-
sageway formed in said terminal member
whereby the terminal embraces the end turns

of said coiled conductor and the end por-

tion of said lead and then swaging said ter-
minal into firm mechanical and good elec-
trical contact with said resistance conductor
and said lead. o

15. The method of forming a heating unif
which comprises winding a resistance con-
ductor upon a yielding supporting member,
then securing said resistance conductor to 2
lead by compressing a tubular terminal mem-
ber about a2 portion of the resistance conduc-
tor and a portion ‘of said lead and then sur-
rounding said supporting member, resistance
conductor and terminals with an electrically
insulating covering.

16. The method of forming a heating unit
which comprises coiling a resistance conduc-
tor upon a substantially cylindrical support-
ing member, then connecting a terminal mem-
ber to the end of said coiled resistance unit
and to a lead by placing the adjacent ends
of the supporting member and lead in a pas-
sageway formed in sald terminal member
whereby the terminal embraces the end turns
of said coiled conductor and the end portion
of said lead, then swaging said terminal into
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passageways opening into said recess so that
said legs are positioned within said passage-
ways; respectively while the bent portion of
said unit is positioned within said recess,
and then filling said recess with an insulat-
ing cementing material whereby a passage-

way of hairpin form is provided in said

sheath for said heating unit.
In witness whereof, 1 have hereunto set
my hand this 25th day of April, 1929.
CHARLES C. ABBOTT.

firm mechanical and good electrical contact

with said resistance conductor and said lead,
and then placing said support together with
the coiled resistance conductor and its ter-
minals into an electrically insulating porce-
lain sheath. :

17. The method of forming an electrical
heater which comprises providing a heating
unit by winding a resistance conductor upon
a flexible supporting member, then shaping
said heating unit to the form of a hairpin,
then drawing the legs of said heating unit
into an electrically insulating sheath having
& recess in one end and a pair of spaced
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