,248

3,102

- 6. J. TEMPLE
ELECTRIC HEATER ASSEMBLY
 Filed Feb. 7, 1961

Aug. 27, 1963

N
¥ § .
I/’//J )

l.”." L F o F
\\ PP A R AR
\\\\\ L AATE T T ——
LA Z e I R L i
‘r’.‘. i — Iﬁlﬂ.l“ .ﬂl__.l_..l_..
P’i’.’ o T A A SR AR A Tl
]\ —
\ AN,
G2 s
. ﬂa?///d m
\
&

: /P
' ~ INVENTOR. |
SIDNEY J. TeEmPLE

ATTORNLY

A el e T T -2

7 16

F It W

e e R R e N T ——

e = b

77777207777, L o eSSBS el
L 05777 2 G i

) 7 g 4
v _
- \ N

ST N o

\

A A,

2%

X



United States Patent Office
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- o 3, 102 248
ELECTRIC IEATER ASSEMBLY o
Srdney J Temple, Pitishurgh, Pa., assignor to Edwm L
| - Wiegand Company, Prttehergh Pa.,

- Biled Feb. 7, 1961, Ser. No. 87,673
1 Clenm.- (Cl 333-——274) '-

The present 1rwentren relates te eleetrle heater assem-

-bhee more particularly to an electric heater device hav- 1 0

ing means for removably connecting the heater to a source
- of electrical energy, and the principal object of the inven-

tion is to provide new and 1mproved assemblree ef the -

character described.

There has long been a need fer an eleetrle heeter read— .

ily connectable and disconnectable from a source of elec-

trical energy by a weterproef connection. Prior art at-
tempts to fulfill this need have resulted in complicated,

expensive -coustructions which could not withstand hard
The present invention, however, provides an as- _

use..
sembly  which, while low in cost, presents no shock

“hazard, is completely waterproof, and withstands all but

the most severe abuse. Other advantages will readily

- become apparent from a study of the following descrip-
tion and from the drawmgs appended hereto.

| In the drawings accompanying this specification and
- formrng a part of this application there is shown, for pur-
pose of illustration, embodiments. Whreh the Jnventlen
may assume, and in these drawings:

FIGURE 1 is a perspective view. ef a heeter essembly' 3 0

‘embeodying a preferred form of the present invention,
FIGURE 2 is an enlarged, fragmentary sectional view

generally eerrespendmu* to the line 2—2 of FIGURE 1,

. FIGURE 3 is a fragmentary elevational view, at right

angles to FIGURE 2, but partially' broken away on the .

near side to illustrate interior eonstructrerl and w1th cer-
tain parts seperated from each other;
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© posed within a tubular sheath 17 in spaced relation to the
~sheath ends.

Terminal conductor pins 18 are electrically
connected to respective ends of the coiled conductor

‘within the sheath and extend therefrom a short distance -

beyond respective sheath ends. For a purpose to appear, -

the outwardly extendmg pertron of each terminal pm_-. '

~is externally threaded. As is the usual practice, the in-
~ terior of the sheath is filled with compacted, heat-conduc-
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- tive, electric-insulating material 19 which may stop short

of respective sheath ends to form a pocket thereat. Each
pocket may be filled with a suitable cementitious material

. 20 which retains the material 19 in position and partially

protects the heater ends agamst molsture and other een—l |
tamination. | |
- With- referenee to the neer element leﬂ' end 14 and as

‘best seen in FIGURES 2 and 4, an elengeted elecirical
-contact member 21 is threaded upon the projecting por-

tion of the terminal pin 18. In the position of parts

viewed, the lower end of member 21 is encased in a body
22 of flexible, dielectric material such as rubber which

may be melded about the member.
‘beyond the lower end of member 21 as illustrated and

Body 22 projects

~ has a downwardly facing recess 23 of a diameter to elesely -

fit about the exterior of the element sheath 17.

- of the recess 23 is eempressed against the end of the ele-

FIGURE 4 is an- e}rpleded enlarged fragmentary,_ --

- broken, perspeetrve view of certain details, and

- FIGURE 5 is a freﬂmentary VIEW sumlar to FIGURE
3 but of a modified structure. -

While the present invention may be used Wrth eleetrle '.
heaters employed in many different applreatrens, it finds
- great utility in electric heeters employed in preheating

Such

~ steel plates or the like prror to welding thereof.
- heaters are widely used in the shipbuilding mdustry and

- also aboard ships when repairs must be made at sea.

Heaters. in this application are subject to considerable
abuse, both from careless handlmg and from frequent

exposure to and often complete immersion in water.
Accordingly, the present invention: will be disclosed in

combination with- heaters designed for the abeve-—de-

scribed, severe epphcatmn although it will be understood -

that the 1nve11t1011 is not Iimited to such heaters.

With reference to FIGURE 1, there is shown a metal-
~lic, tubular sheathed electric resistance heating element
10 bent to a hairpin shape to provide a bight portion 11
and spaced legs 12, 112. A pair of spaced-apart, aper-
tured plates 13 are Welded or otherwise secured between

60

‘the legs for purpose of rigidity and to provide a means
for securing the element against a surface to be heated.
As herein disclosed, the free ends 14, 114 of legs 12, 112,

 hereinafter referred to as the termmel ends of the ele-

40
| sembled with the elem

| pertren 114.

“ment leg portion 14 to form a seal when the member 21 i
is threaded upon the pin 18. For a purpose to appear,
body 22 is reduced in diameter at 25 and stops short some =

distance below the upper end of the member 21 to leave

“such end expesed Such member end is Iongrtudmelly. |
. slotted as ﬂlustrated in FIGURES 2 and 4 for trensverse-_
flexibility for a reason later to be seen. '

-If desired and to insure a better seal recess 23 may

be coated with a suitable adhesive prior to threading the

member 21 on its terminal pin. It is to be noted that
even if the body 22 is cemented in place, the member 21
and the body may be readlly removed from the element
terminal end in the event it is damaged (by breaking the
cement body: if present) and a new contact member as-
ent terminal end.

 Referring now to FIGURE 3, it will be noted thet

-. member 121, substantrally 1de11t1ca1 to 23, is secured to

the terminal pin projecting from the end of element leg
Member 121 differs from 21 only in that
it 1s Shghtly larger in diameter. Also, portren 125 of its
body 122 is slightly larger in diameter than is portion 25

. of body 22. In all other reepeets member 121 and body

ment, are bent at right angles to those leg portions adja-

“cent the bight and are spaced somewhat closer together

~ than such portions. For rigidity, means are also pro-

vided for connecting the leg free ends 14, 114 together,
such means presently comprising a disk 15 through which
‘pass respective leg ends e.rrd which is welded brazed or
Turning now to FIGURE 2 element 10 is the usual -

_ otherwise affixed thereto.

type wherein a coiled resistor e_endueter wire 16 is dis-

65

122 are 1dent1ee1 wrth the previously deserrbed member 21

‘and body 22.

From the feregemg, 1t will be understeed that with

the members 21, 121 threaded on respective terminal’
- pins, the ends of the element are sealed by means of
‘bodies 22, 122 against the entrance of water or other
~harmful materials.

It will also be understood that since
member 21, 121 are electrically conductive, their con-
nection to a source of electrical energy as erl later ap-

. pear will connect the resistor to such source.

The means provided for removably connecting ‘the re-
sistor 16 of the heater into an electrical circuit comprises
a receptacle member 26 at the end of a flexible electrical
cable 27 whose opposite end 1s connected in any suitable
manner to a source of eleetrreal energy. With reference
to FIGURE 2, receptacle 26 and its associated parts will
first be described solely with respeet to element terrmnal_
end 14. |

As seen in FIGURE 2, reeepaele 26 presently com-
prises a body 28 of resilient dielectric material, such as
rubber, molded to the end of the rubber sheathed elec-
tric eable 27. 1In the position of parts shown, the lower

end of the body has a recess 29 whose cross-sectional size
is such to frictionally fit with the reduced diameter por-

It 1s an
_1mp01tant feature of the invention that the bottom 24



~ber recesses.

~ tion 25 of the body 22 in which the lower end of con_taot

~ member 21 is embedded. Embedded within the body

28 in alignment with recess 29 but in spaced relation with
the lower end of the body is a socket;. or sleeve, 30 of

. an internal size to frictionally engage with the exposed.

~end of the electrical contact member 21. Sleeve 3¢ is
- connected in any suitable manner to one of the two elec-
trical conductor wires 31 of the cable 27.

~ With reference now to FIGURE 3, it will be noted

- that body 26 is of a size to span both element terminal
- ends 14, 114 and has a downwardly facing recess 129

3,102,248

in the event of dMa;gé, will be lost.

QObviously, the pre-

- Vviously described receptacle member 26 may be assem-

‘bled with and disasse.

bled from the construction shown

in FIGURE 5 in the same manner as before described.
~In view of the foregoing it will be apparent to those -

skilled in the art that I have accomplished at least the

- principal object of my invention and it will also be ap-

parent to those skilled in the art that the embodiments

~ herein described may be variously changed and modified, |

10

. which is identical to 29 with the exception that it is pro-
- portioned to frictionally fit with the reduced diameter por-

tion 125 of the body 122. The body also carries a sleeve
- 130 in alignment with- recess 129 which is identical to

- frictionally engage with the exposed end of the electrical
contact member 121. Sleeve 130 is connected to the
‘other electrical conductor wire of the cable 27 as will be

understood.

- With the parts sep'aratéd as shown m FIGURE 3, ener-

 gization of the heater merely requires that contact mem-
- bers 21, 121 be inserted in their respective body recess 29,

129 and the body forced down until its lower end bottoms.

- against the upwardly directed faces provided by the
- bodies 22, 122 at the lower ends of their reduced di-

without departing from the spirit of the invention, and

that the invention is capable of uses and has advantages
not herein specifically described; hence it will be appreci-

ated that the herein disclosed embodiments are illustra-
- tive only, and that my invention is not limited thereto.
- sleeve 30 with the exception that it is proportioned to

I claim:

- In an electrical heating _eslemént' ?havilig a metallic .

sheath with an electrical resistance element within and o
electrically insulated from said sheath and a terminal pin

- electrically connected to said resistance element and hav-

20

ameter portions 25, 125. "It will be understood that this

o will establish electrical contact between the cable wires

- 31 and respective contact members 21, 121 and therefore
with respective ends of the resistor conductor wire 16

- understood that since the defining walls of the recesses

ing a threaded end projecting outwardly of an end of

said sheath, the improvement comprising a waterproof
separable electrical connection between satd terminal and
a power conductor, including a metal plug, a rubber sleeve

molded to and about one end surface and the adjacent end

portion of said plug, the other end surface and adjacent
end portion being uncovered, said sleeve having an axial
opening in that portion covering said one end surface of

said plug and aligned with an axial threaded opening ex-

~ tending from said one end surface inwardly of said plug,

. 3(
- embedded within the element sheath 17. It will also be -

© 29, 129 tightly grip about respective body portions 25,

125, a liquid-tight seal therebetween will be effected and
- since the bodies 22, 122 are closely engaged with respec-
tive terminal ends 14, 114 of the heating element, an un-

broken, liquid-tight seal between the clement sheath and

- the electrical cable 27 will thus be provided. -
 Obviously, receptacle member 26 may be separated
“from the heating element merely by withdrawing the con-

tact members 21, 121 from respective receptacle mem-
Also, since reduced diameter portions 25,
125 and their matching recesses 29, 129 are different

sizes, the receptacle member can be assembled with the
element in only one way. This preserves proper polarity °

where such is desirable. =~ - - -
~ In the embodiment of the invention seen in FIGURE 5
wherein similar parts are identified by the same reference
characters as before but with the suffix “z” added, it will

' : 'be?noted-rtha.t-the’rtwo_ rubber bodies 22, 122 have been re-

~ placed by a single rubber body 32 which is
- molded about the contact
~about the free ends

not only
members 25qa, 125a but also
of the element terminal ends 14a,

114a. This construction will, of course, insure an even

‘more positive seal at the element terminal ends; however,
-the ready replaceability of the electrical contact members,

40

50

515

sald plug opening threadedly receiving the threaded end
of said terminal pin and being longer than such end so
- that when said plug is screwed home on said terminal
the rubber

ho. pin,
covering said plug one end surface is com-
pressed between the latter and the adjoining end of said
sheath to seal such sheath end, a metal socket electrically

~connected to said power conductor having an axial open-

iﬂg [friCtiGHa«].ly reCBiVing rbhe UHCOVered portion Of said.

~plug, a receptacle of rubber molded around said socket

with the opening into the latter uncovered and passing
sald plug to and from connected relation with sajd socket,

- sald sleeve having a shoulder which abuts and: seals against

an end surface of said receptacle when said plug is elec-

~ trically received within said socket.
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