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This invention relates to a switch and particularly to
a small or minute switch of the permanent make-or-break
type. The switch is of very high amperage capacity, not
withstanding its minute size.

The arrangement of the parts of this switch is such
that it has negligible internal resistance to the flow of
the rated current through the switch which is much less
than the internal resistance of previous switches. The
parts lend themselves to efficient methods of production.
For example, many of the parts may be of a cylindrical
or circular construction which may be made by efficient
- tools. The parts also lend themselves to quick and ac-
curate assembly, notwithstanding the small size of the
switch. | | |

The switch of this invention has a faster response to
ambient temperatures because the body of the switch
is made of a material with high thermal conductivity,
which permits faster conduction of ambient temperature
or heat to a sensitive, destructible pellet or the like.

This switch is of relatively smaller size for a specified
ampere rating, as compared to other switches of this
character. - - |

A switch according to this invention is also smaller in
size for any specified dielectric or voltage breakdown
capacity. o | - -

The opening, or closing, or other operative action de-
pendent on temperature is less affected by the amount
~of current flowing through the switch, such as from ““0”
amperes to the rated ampere capacity of the switch.

The switch is less expensive to produce in quantity and
the design lends itself to simplified automatic production.

The switch is so constructed that it is almost impos-
sible for it to fail to operate, and, hence, it is more relia-
ble. | -
~ The switch is less subject to changing characteristics
witk exposure to age and environment below the expected
operating temperature than other similar switches. =
 The switch is more accurate, since it is dependent only
on the temperature breakdown characteristics of the per-
manently collapsible pellet or the like when used within

o the rated current. Any heat that may be generated by
the flow of current through the switch does not mate-

rially affect the action of the pellet, when the switch is

- The switch uses a sliding contact, sliding against the
interior of the casing, which is held against movement
into or out of contact with a line conductor by a tem-
perature sensitive melt or crumble pellet and by a spring
construction cooperating with said pellet to move the
siiding contact upon collapse of the pellet. |
~ The switch uses a casing which may be tubular or
cylindrical for enclosing the working parts of the switch,
and this casing is also used as a conductor for the cur-
‘rent and/or the transmission of ambient temperature.
~ This provides a high electric conductivity and thermal
conductivity to the switch. | o
- 'The switch uses a simple insulative end wall with a
line conductor passing through such wall to produce a
thermal responsive fuse construction. = | |
Accordingly, it is an object of this invention to pro-
-vide a switch having
disclosed. =

one or more of the features herein
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Other objects become apparent from this description
and/or the accompanying drawings, in which:

FIGURE 1 is a longitudinal cross section of an em-
bodiment of this invention.

FIGURE 2 is a transverse cross section along the line
2—2 of FIGURE 1.

FIGURE 3 is a transverse cross section along the line

' 3—3 of FIGURE 1.

FIGURE 4 is a longitodinal cross section of an in-
sulative wall at the end of another embodiment of this
invention. | |

FIGURE 5 is a longitudinal cross section of another
embodiment of this invention.

FIGURE 6 is a side elevation shown substantially in
actual size scale on the drawings of this switch with a 15
ampere rating and with a transient overload rating of at
least 60 amperes for 3 seconds. |

FIGURE 7 is a cross section of a portion of another
embodiment of this invention.

FIGURE 8 is a longitudinal cross section of another
embodiment of this invention. |

FIGURE 9 is a partial cross section taken along the
line 9—9 of FIGURE 8.

FIGURE 10 is a transverse cross section taken along
the line 10—19 of FIGURE 8.

FIGURE 11 is a longitudinal cross section of another
embodiment of this invention.

FIGURES 1, 2 and 3 show a normally closed embodi-
ment of the switch. It has an electrically and thermal-
ly conductive casing 10. The casing 10 may be of any
desired shape, such as tubular or cylindrical and having
a conductive end wall 12 with a flange 13 at one end
and an insulative end wall 14 at the other end 15 of
casing 10. A first line conductor 16 may be electrically
connected with the casing 19, such as at the conductive
end wall 12, by insertion and securing in flange 13. A
second line conductor 18 extends into the casing, such
as through the insulative end wall 14 with 2 contact, such.
as at its conductor end 29, extending into the casing 10.
A movable electrically conductive contactor, such as disc
22, 1s provided in the casing 10 with its edge 24 elec-
trically contacting the interior surface 26 of the casing
10 and movable axially to two positions. These two
positions respectively are in contact with the said con-
ductor contact or end 20, as in FIGURE 1, and out of
contact with said conductor contact or end 20. This last

- position is produced by leftward movement of the disc

50

22 1n FIGURE 1, or is an initial position in FIGURE 5.

A relatively strong spring 28 and a permanently thermal-
ly collapsible pellet 3¢ are located in the casing 10 ad-
jacent the conductive end wall 12.  The strong spring

- 28 and pellet 3@ cooperate to maintain the disc 22 in con-

tact with the conductor contact or end 29 while the pellet
30 1s not collapsed. As shown in FIGURE 1, the pellet
30 1s adjacent the end wall 12. A weaker spring 32
moves the disc 22 out of contact with the conductor con-

- tact or end 29 upon collapse of the pellet 39.

60
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If desired, a sheet insulator 34 may be placed between

- the spring 28 and the pellet 3@ to insulate the pellet 30

from any heat that may be generated by the flow of
electric current from the line conductor 18 at its end
29 into the disc 22. The insulator 34 also distributes
stresses transmitted from the spring 28 to the pellet 30,
If desired, the insulator 34 may be circular in shape, and

smaller in diameter than pellet 30, as shown in FIG-
URE 2.

- FIGURE 4 shows another embodiment of this inven-

' tion. An alternate insulative end wall is shown and is

70

designated by the numeral 14A. It may be used in higher
temperature applications, and also where a better hermetic
sealing property is desired. For example, the end wall

core 36 may be composed of glass which is fused to a




" 11al such as glass, Pyrex etc. |
~ the same material as ring 38. The core 44 m sleeve 4-@-. L
- may be made of copper |

B “by soldering or the like.

E e,:1 80,058
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| metal ring 38 and to the euter.eylmder ae ef the lme N

conductor. The ring 38 can then be sealed with high

- temperature adhesive, or may be soldered, brazed, or
 welded to the casing 10A which corresponds to the casing

16 of FIGURE 1.
along a seam 42.
core 44 to improve electrical conductivity.

‘This sealing may be accomplished

The cylinder 40 may eonta111 a cepper _,

i S

~ All the members of the switches of this mventlen |

" which have contact surfaces through which current pass-

. es may be covered with a thin silver coating at such con-

10-

tact surfaces to increase the conductivity through the -

‘switch. Silver to silver contact increases the contact

‘conductivity very much, If desired, the members which

-are silver coated at the contact surfaces, may also be silver
. coated throughout all of the surfaces, as it is generally
- just as economical to coat the entire surface with a thin
'This 18
~particularly true in a minute size switch of the character
herein disclosed. For example, the casing 19, 10A or
10B, the contactor 22 or 22B, the line conductor 18 and -

- coat of silver as it is to-coat a limited surface

18B, may all be silver plated. Also the end 29A, FIG-

end surfaces of conductor 44 may be so coated.

In any of the switches, the line conductor 16 and 16B,

may be made of copper, to improve electrical conductivity.

The casing 18 may be made of brass to improve electrical
- conductivity, and may be silver plated as previously stated. i
. The brass of casing 1@ also increases the thermal con-
~ ductivity and the strength and machmablhty of the casing

o 10.

| The sprmg 28 may be made of stainless steel or ether
- matenal to improve strength at elevated temperatures |

20

lapses.

- to the line conductor 18B.

"dlsc ZZB out of contact wﬁa ihe eentaet or end Z@B as

long as the pellet 30B is not eollapsed However, when
the pellet 38B collapses, because of a high temperature
surrounding, -or ad]aeent to, the switch, then the pellet

- 30B melts or crumbles with or without decrease in Velume -

If there is no decrease in volume, then fluid eseape means,

“such as passageways 52, may be prevmed to receive seme_--' .
of the fluid material of pellet 38B when the pellet col-
‘This permits the separator 5¢ to be pushed by
‘the spring 32B, through the medium of disc 22B rightward
in FIGURE 5 so that the contactor 22B then engages
- the contact or end 208 of the line conductor 18B. .
 this is done, then the previously open circuit is closed, the
current ﬂewmg between line conductor 163, through end
~wall 12B, casing 188, disc 22B, and contact or end 2068
If desned ‘openings 51 in the

- disc 22B may be provided Wthl’l are ahﬂned W1th opemnﬂs S
52 in the separator 50. o | o

When

If desired, the separater 58 may be made of msulatmg_
matertal Alse, if desired, the insulative wall 14B may

- Include a ring 388 and an insulating core 36B which may

URE 4, of the cylinder 40 and the conductor 44 may be
silver plated, and the entire surfaces of sleeve 48 and the -

- b
it

be identical in construction with members 36 and 38 in

| FIGURE 4, but with the capital letter B omiited, =~

~ FIGURE 7 shows an embodiment somewhat sumlar to. -
that shown in FIGURE 5. All parts which are substan-

tially identical to FIGURE 5 are shown with the same
reference numerals. The omitted parts are identical to

| ._'these shown in FIGURE 5 such as line conductor 16B, -

30 5
- 22C has no holes 51. The movable spacer 50C has no -

end wall 12B, seam 62 and the remamder of spring 32B. '
‘However, in FIGURE 7 the movable disc contactor

holes 52. The pellet 38C is slightly shorter than pellet '

- 30B. The right end of pellet 30C engages the ring 64

The conductor disc 22 can be made of copper to 1rr1- '

- preve electrical conductivity. The spring 32 may be ¢
- made of stainless steel or of other materials as described
The insulative wall 14 can.

~in connection with spring 82,

. be any -non-electrical conductive material which has the

hecessary strength characteristics at the temperatures sub-

- stantially above the expected operating temperatures. The
~ material of wall 14 may be, for example phenohc or -
~ epoxy plastic materials. o

. The conductor 18 andlSB can be made ef cepper te
"~ improve electrical conduction.

R,
et

40

The ring 38 can be -

~ made of low carbon steel, Monel metal, stainless steel,
 nickel-iron alloy, etc. The insulating material 36 of FI1G-

URE 4 may be high melting temperature insulating mate-

The sleeve 40 may be of

FIGURE 5 shows a switch thh 18 nermally epen

| ' o hut closes in response to high ambient temperature Thlsf |
~ type of switch may be used as a fire alarm or fire extin-
o gmshlng conirol, for example.

mally conducting cylinder 10B has a conducting end

wall 12B and an insulative wall 14B. A line conductor
'16B is electrically connected to the casing of the switch,

such as at the wall 12B. The conductive wall 12B may

An electrically and ther-

-55.?"All parts ‘which are the same or substantially identical

~to similar parts in FIGURES 1, 2 and 3, are shown with -

the me |
" similar to the member previously similarly numbered . -
. For example, the casing 10A of
' FIGURE 4 is intended to be substantially identical with =~ -
the casing 18 of FIGURES 1, 2, and 3, etc. In FIGURE
‘4, the remainder of the switch may. be identical with that = =~
“disclosed in connection with FIGURES 1, 2, and 3. 0 .
. FIGURES 8, 9 and 10 show an embodiment somewhat
s1m1lar to that of FIGURES 1, 2 and 3, but differing

- without a capltal letter.

which surrounds the cavity 66. The ring 64 has a loose
“fit in casing 10B for assembly purposes. = . g -
- The cavity 66 prewdes space for the flow or travel .
of a portion of pellet 30C when the pellet collapses. |
. permits the spacer '50C and shdmg disc contactor 22C
‘to move rightward by the force of the spring 32B with

This

the disc contactor 22C engaging the line conduetor 188

o to close the circuit when the pellet 36C collapses

'Otherwise the switch of FIGURE 71s substant1ally the-'

" same as the switch: of FIGURE 5.

- 'Wherever eap1ta1 letters have heen added after a refer—-'. "

45 ‘ence numeral, it is intended to indicate that, in general,

1iber having -a capital letter is identical with or '

therefrom in several particulars: as hereinafter explained.

" the same reference number preeeded hy the number 1. .

or may not be a disc separate from casing 10B, and, if

- separate, it is conductively secured to the casing 10B

 10B..

positions.

maintain the disc 22B

‘in the casing 18B cooperate to

| - out of contact with the conductor end 20B while the
-_'_pellet 30 is not collapsed A spacer 50 is mterpesed
o between the dlse ZZB and the pellet 30, to 1

amtam the

00
The second line conductor 18B

 extends through the insulative wall 14B with a contact .
 such as its conductor end 288 extendmg into the casing
A movable electrtcally conductive disc centaeter.f
- 22B 1s plaeed in the casing 10B with its. edge 24B elec-
* _trically contacting the interior- 26B of -the casing 16B.
" The movable disc contactor 22 is movable amall}r to two -
| ‘These positions are, respectwely, in contact
. with the eenductor contact or end 208, and eut of con-

- tact with the conductor contact or end 26B. - A spring o
'32B and a permanently thermally eellapmble pellet 308

75

Thus, casing 10 of FIGURES 1, 2 and 3 beeemes casing
110 of FIGURES 8, 9 and 10.- -

‘FIGURES 8, 9 and 10 show ‘a nelmally elesed em-f a
bodiment of the switch.

the same as the.switch of I‘IGURES 1, 2 and 3.- -
Casing 110 is formed- at its open or non- eendactwe'

end with a short side wall, section 111, which i is relatwely_ :
- thinner than the long side wall section 115, o
‘Since the outer diameter of the short stde wall ‘sec-
tion 111 eerrespends to the outer diameter of the leng .
“side wall section 115, o
| 'fermed at the inner- termmus ef short slde Wall seetlen "
The thmner Wall pemens Hl and H‘? may be madei R

£30.

an annular inner shoulder 113A 15

It has .an- e"eetrleally and
‘thermally conductive casing 136, which may be silver
plated as described with respect to eonduetels 10, 184,

65,;and 188, and except as “hereinafter noted, is eonstl’ucted e

of casing



by boring out the originally uniform cylindrical wall of
the casing 1i8. - o -
~ The other end of casing 119 may be provided with
‘an electrically conductive end wail 172 having a flange
113. A first line conductor 116, which may be of copper,
~ like 16 and 16B, may be secured and electrically con-
- nected to the casing 118 within flange 113 by crimping
~as Indicated at 113A or by any other suitable method
such as soldering, brazing, welding or equivalents thereto,
~ or by sealing with an epoxy resin or the like.
- A formed button 114 of molded ceramic or other high
temperature resistant insulating material is provided as
-a closure for the opsn end of casing 138 and to insulate
a second line conductor 118 from contact with the walls
of casing 119. The button 114 is formed with a diameter

grealer than the inner diameter of the thick, longsr sec-

tion X115, but less than the imner diameter of thin side
wall 111, so that it may seat within the open portion

 of casing 13§ surrounded by short side wall section 311

without passing shoulder 111A. Button 114 is provided
with a ceniral opening 3121 which has a section #21A
cf relatively large diameter and a section 121B of rela-
tively small diameter, preferably no larger than is neces-
sary to accept the unenlarged portions of a sscond line
~conductor 118 without binding. |

Buiton 114 is sufficiently thin so that when received
1 casing 118 against shoulder 111A a small portion 117
of short side wall section 111 protrudes beyond the out-
wardly disposed surface of button 114 as indicated by
the dotted lines of FIGURE 8. The portion 137 may
then be rolled, pressed, or otherwise bent over the outer
edge of button 114 to form the flange 117A by use of any

suitable tool to retain button 114 securcly aftached to
the end of casing 158. Ceramic buttons of suitable mate-

rial may be easily formed to the shape required for button
- 114, The second line conductor 118, of material similar
- to conductors 18 and 18B, extends into casing 118 through
ceramic butfon 14, - ‘

- However, the conductor 118 preferably is first inserted
rightwardly into the button 134 before the button is in-
~serted in the casing 1i0. The button 114 is then re-

3,180,958

) |

10

5

non ¢lectrical conductive material may be devposited over

the end of the switch containing button 1i4 to seal all
junctures between casing 119, button 114 and line con-
ductor 118 at that end of the switch. |

The embediment of FIGURE 11 is in many respects
similar to that of FIGURES 5 and 7 but with some of the

features of the embodiment of FIGURES 8, 9 and 10

incorporated therein and having other notable distinguish-
ing features to be hereinafter pointed out and disclosed.

Reference figures applied to FIGURE 11 will be the
sanie for identical or substantially similar parts as are
used 1 FIGURE 3, except that the prefix numeral 2 will
be used in place of the suffix B. Thus casing 16B of

- FIGURE 5 becomes casing 218 of FIGURE 11.

20

ceived in casing 119 with the surface containing large

diameter opening 121A facing inwardly where it has re-
~ceived the thickened section 118A formed on conductor
118, 'This prevents outward axial movement of conductor

116 relative to button 114, | |
~ Inward axial movement of conductor 118 relative to
‘button 114 may be prevented in several ways. For ex-
- ample, this may be done by crimping, squeezing, upset-
ting or otherwise deforming of a section 119 of line con-
- ductor 118 immediately to the right of section 121B
opening 1Z1 in bution-114. Inward movement may be
prevented by sealant 123 applied after assembly. - Al-
ternatively the conductor 118 may be bent slightly, as
shown in FIGURE 11. |

A contact disc 122 is keld against a confact end 129
~of second conductor 138 by ccoperation of a thermally
~collapsible pellet 338 and a relatively strong coil-shaped
spring 128. A reinforcing disc 122A is vlaced between
the coil spring 228 and the contact disc 122 and prevents
~ Gamage to contact edge 124. A load disiributing disc
134 with a bleed hole 134" of any desired size is inter-
posed between spring 128 and pellet 138, The disc 134
permits the flow of pellet material when the pellet ther-

-~ mally collapses and protects the solid pellet from bruising

action as well as from physical stress caused by spring
- 128. A relatively light coil spring 132, which may be
~of stainless steel, like springs 32 and 32A, is provided
under compression between disc 122 and button 114 to
“bias disc 124 away from contact with the contact end

129 of the line conductor 118 when thermally responsive

pellet 138 coliapses as a result of increase in ambient

temperature to or beyond the critical range of the pellet.

A sealing compound 123 of high temperature resistant
epoxy resin or otner suitable high temperature resistant

i) |
G

GO
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FIGURE 11 shows a normally open embodiment of
the swiich. It has an elecirically and thermally conduc-
tive casing 218, and excent as hereinafter noted, is con-
structed substaniially the same as the switch of FIG-
URE 5. | |

Casing 218, which may be silverplated as suggested
with respect to the other casings 18, 10B and 110, is
formed at its open or non-conductive end with a short
side wall section 211 which is relatively thinner than the
long side wall section 2iI5 of casing 2i8. Since the
outer diameter of short side wall section 211 corresponds
to the outer diameter of long side wall section 215, an
annular inner shoulder 211A is formed at the inner ter-

~minus of short side wall section 211.

The other end of casing 218 may be provided with

an electrically conductive end wall 212 having a flange

213. A rst line conductor 216, which may be of COPPEr,
like 16, 168 and 11§, may be secured and electrically
connected to the casing within flange 213 by crimping
as indicated at 213A or by any other suitable method such
as soldering, brazing, welding or equivalents thereto.

A formed button 214 of molded ceramic or other high
temperature resistant insulating material is provided as a
closure for the open end of casing 218 and to insulate a
second line conductor 218 from contact with the walls of
casing 218, The bufton 224 is formed with an outside
aiameter greater than the inner diameter of long side wall
section Z15, but less than the inner diameter of short side
wall section 211 so that it may seat within the open posi-

“tion of casing 218 surrounded by short side wall section
- 211 without passing shoulder 211A.

Button 214 is provided with a central opening 221 which
has a section 221A forming a relatively large cavity, and
a section 221B the inner diameter of which need be and
preterably is no larger than necessary to accept the un-

- enlarged portion of the shaft of a second line conductor

218 without binding.
Button 214 is sufficiently thin so that when received

in casing 219 against shoulder 213A a small portion 217

of short side wall section will protrude beyond the out-
wardly disposed surface of button 2i4, so that it may be
rolled over the outer edge of button 214 by use of any
suitable tool, thereby retaining button 214 securely at-

tached to the end of casing 218. Like button 114, button

214 may be formed of suitable material in a manner well
known in the art. - 5
The second line conductor 218, of like material as con-

ductors 18, 188 and 11§, extends into casing 214 through
ceramic button 214.

it will be understood that button
214 is received in casing 210 with the surface containing
large diameter opening 221A facing inwardly to receive
a thickened section 218A formed on conductor 218, thus
preventing outward axial movement of conductor 218

relative to button 214, Inward axial movement of con-

ductor 218 relative to button 214 is prevenicd by bending
the upper section 2192 immediately above section 221B
of opening 221 in button 214, but may be prevented by
crimping conductor 218, or by the sealant 223, etc.
For the purposes of this invention, line conductor 218
and line conductor 128 may be used as shown and de-

scribed interchangeably in either of the embodiments of




2 180,058

FIGURES 8 and 11 Wlthout c:hangmg or dﬁpa
the scope of this invention, and if is
- they should be so used, each having been described with
respect 1o a partmular embodiment only f-::ar the purposes

ting from

. of convenience in description.

~ In this embodiment of the smtch, with button 214
anchored in casing 219, and second line conductor 218
held in button 214, all in the manner heretofore explained,

contemplated that

o
&

but such material may be of any Gﬂl‘:‘l snmlar materml |

v

the other parts of this embodiment of the switch are

~ retained in operative relationship in the following manner.

A thermally collapsible pellet 230 is formed with a
central aperture 231. Aperture 231 1s of sufiicient diame-
 ter to accept the inward end of second lead conductor 216
which protrudes inwardly of casing 210 beyond button
214. The outward facing surface 233 of pellet 238 abuts

~ the button 214. The pellet 239 is of sufficient length to

keep a contact disc 224, which abuts the inwardly facing

10

‘now well known and on the market.

For example, when the switch is normaﬂy close d as in
FIGURES 1, 2 and 3, then the contacting surfaces at

the conductor end 2§ arsd the disc 22 are opened by the
- action of the weaker spring 32

. which now has no opposi-
tion from the stronger spring 2:& ‘The spring 28 has been
forced to move into the melten or crumbled peliet 30.
The spring 28 which is U-shaped and compressed as

viewed in FIGURE 1 is released, by the melting or other

disintegration of the pellet 32, so that the spring 28 thus
permits the spring 32 to move thP disc 22 leftward to open

- the contact and open the Ch cmt between the line members

surface 235 of the pullet 239, out of contact with the end

of second line conductor 218 until such time as the ther-
- mally responsive peilet 230 collapses as a resuit of increase

20)

in ambient temperature to a degree at or beyond the |

crifical range of the pellet 230.

A coil sprmcr 232, which may be of stainless steel,
like springs 32, 32A and 132, is provided under compres-
sion stress between disc contact 224 and conductive ead
wall 212 to impel disc contact 224 against the end of
second line conducior 218 when pellet 239 breaks down.

Upon the breakdown or collapse of pellet 238 some of

- the material forming the pellet may be driven info cavity

~ 221A thus facilitating movement of disc 224 against the

contact end 228 of conductor 2i8.

30

A sealing. compound 223 of a high temppratvre re-

sistant epoxy resin or other suitable high temperature

resistant non-electrical conductive material may be de-
posited over the end of the switch containing button 214
to seal all junctures between casing 219, button 214 and
line conductor 218 at that end of the smtch

In all other respects the embodiment of FIGURE 11
is substantially the same as that of FIGURE 5.

It will be readily understood from the foregoing descrip-

G
Gt

40

tion that each and every one of the novel features dis-

closed with respect to the embodiments of FIGURES §,

~ casing 10 in the sequence just named. The insulator 34
and spring 28 may previously have been acdhered or other-

9, 10 and 11 are applicable and may be used where ap- N
propriate with any and all other embodiments of the 111-

- _ventmn disclosed in this application.

" FIGURE 6 is intended to indicate the small mze of
~ any of the switches herein disclosed. - A switch 942" diam-
eter by 38’ long is capable of carrymcr approximately 15

amperes contmuously as compared to much less current

carried by previous switches which are much larger in
size than the switch of this invention. In FIGURE 6

-sufficient reference characters are applied to 1dent1fy them
- in connection with FIGURES 1, 2 and 3.
ilar members, with capital letters, are also intended to be
illustrated in FIGURE 6, although such reference char-
acters are not applied. The illustration in PIGURE 6
shows the outside surfaces of the switch.

The material of pellet 38, 368, 30C, 130 and 230 may

be of any suitable type, now well known in the art.

These pellets, which now may be purchased on the market,

have a rigid body which is not collapsible when subjected

to any of the pressures of the springs used in the switch
.as long as the ambient temperature is below the selected
temperature to which the switch is to be responsive.
- However, when the pellet reaches a selected collapsing
temperature, which generally is within one or two per-
~cent range, then the pellet melts, disintegrates, or other-

45
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However, sim-
not a

222 preferably have ocutwardly resilient teeth 54,
54C, 154 and 254. ,
with the respective main central bodies of the discs, as

1in place.
where described.

16 and 18,

~ The disc or slidable contactors 22, 228, Z?;C,_-- 122 and
548,

These teeth mav be homogencous

shown in the drawings. These teeth insure positive elec-
trical contact between the disc contfactors 22, 22B, 22C,

122 and 222 and the interior surface of the casing 18,

10A, 1B, 118 or 216. Also the tecth 54, 54B, 54C, 154

and 284 ma_inta‘in the discs in slidable conditicn and re-

tain the ends of the springs 32, 32B, 132 and 232 securely
These contactors may be sﬂver caatpd as else-

The switches of this invention are eas ﬂy, accurately and
efficiently assembled. |

The switch of FIGURES 1,2 and 3 may ﬁfs‘r h’wu paits
sub-assembled and then finally assembled. The hine con-
ductor 18 and the insulative wall 14 may be molded or

“secured together by a high temperature sealent, such as

- an epoxy adhesive.
‘soldered, welded, brazed or c:nmped on the conductwe

The line conductor 16 may be

end wall 12 at the flange 13.
The conductor 16 and casing 19 may be mountpd ver-

~tically tempozanl};f for asse: nbly with the conductor 16

inserted in supportmg holes in flat assembly supports. |
Then the pellet 30 is dropped into the temporarﬂy open.

upper end 15. Thereafter the insulator 34, spring 28, slid-
ing contactor or disc 22, and spring 32 may be inserted in

wise secured together before insertion into the casing 18,

The spring 32 and disc contactor 22 may previously have
been spot soldered together, if desired. 'Thereafter the

previously assembled line conductor and insulative wall
14 may be placed in the end 15 of the casing and secured
therein by a high te
adhesive at seam 41 which 1

iperature sealant, such as an epoxy
may be cured therein by heat
at end 15 at a temperature lower than the melting or
crumbling temperature of pellet 3¢, - |
The switches of this invention in all of tﬁp ﬁgmea aie
Tected by age, unfavorable atmospheres, eic. * For
example, the silver contact surfaces between discs 22,
etc., and the inside surfaces 26, etc., of the casings 10,
ete., insure proper movement of the partﬁ when the pﬂllets -

- are tLermally collapsed.
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These switches are desirable componﬂms in many cir-
cuits or assemblies., They are not affected by electric
surges on the order of at least 3 times normal rating be-
cause of thelr high ampere capamty and low current resmt-

~ance.

i

The brass casings 10, etc., efficiently conduct the am-

~ bient heat into the peﬂets 3{9 etc., so that the pellets are
accurately and qﬂlfﬁ}d}’ feSPOHSWe to tha CI‘ltICH.I 11m1t of

- the switches.

wise loses its rigidity almost instantaneously, so that the

spring action can operate also almost instantaneously to
move the contacts from the original position to the new
position. Without intending to be limited thereby, ap-

plicant points out that the material of the peliets may be

of the character described in the patent to Massar et al.,,
No. 2,934,628, April 26, 1960, column 2, lines 20-56
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The switches are smallfhl in Volume than other switches
which do not have nearly the ampere capacity. The di-
electric or voltage gap produced afier the circuif break is

‘relatively large in the switches of FIGURES 1-4, since the

smallest gap after the break is the radial distance from

the end 20 and 20A of line conductor to the inner sur-

faces of spring 32. -
Very little resistance heat is produced in the smtches
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o tolerances
- up relatively large longitudmal variances in the parts of
"'the switch. Without the presence of strong egrmg 28,
slight variances in the lengths of the parts or in the ac-

9

because of the high -eenduetivity of the line conductors
16 and 18, etc., the discs 22, etc., and the casings 18, etc.,

and because of the high contact conductivity of the silver
contact surfaces between discs 22, etc., and conductor

- -ends 20, etc., at the center and between the edge of the
discs 22, eic., and the inner surface of the casings 18,

etc. The collapse temperatures of the pellets 30, etc., are

' ~less affected by this small amount of resistance heat as
compared to presently available thermal fuses, and even

this can be further reduced on the pellets if the sheet in-

- sulator 34 is mcerpera‘ted The sheet insulator 34 also

distributes the compression stresses on the peilet 36 frem

~the strong spring 28.

The relation of the strong sprmg 28 to Lhe contacts be-

tween the dis¢ 22 and the end contact 28 of the conduc-

tor 18 removes the necessity of any close longitudinal
The elasticity and strength of spring 28 take

curacy of assembly might cause the contact surfaces at

the contact end 28 to be erromeously scparated so the
switch would be inoperative as a ‘normally closed switch.

10

15
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parts 168, ISB and i"*‘B described in the immediately
-precedmg peraglaph Then the following parts may be

inserted in the right end of casing 18B of FIGURE 7:
Spring 32B, disc 22C, separator 58C, pellet 38C and ring

64, Thereaf’cer the preassembly 18B, 368 and 38B may

be inserted and secured to the casing HBB

~ 'The switch of FIGURES 8§, 9 and 10 may be readlly
assembled as follows. One end of line conductor 116 is
inserted into flange 113, which is then crimped as at 113A
to hold conductor Me in place. These may then be
temperamly mounied 1n a vertical pesition as described
wiih respect to conductor 16 and casing 10 of the embodi-
ment of FIGURE 1. Pellet 139, insulating disc 134,
spring 128, contact disc 122 and spring 132 may then
be stacked in casing 110 in that order.
line conductor 118 may previously have been assembled

~ to each other by slipping button 114 into place over

20

This same relationship holds with respect to spring

-_133 disc 22, and end confact 129 of conductor 11§ of
- FIGURE 8.

The embodiment of FTGURE 4 13 eqsembled substan—

tially in the same manner as the embodiment of FIG--
N _URES 1, 2 and 3, except that the conductor 40, 44 and
the ring 38 are ﬁref fused with the glass disc 36. The

ring 38 is secured by adhesive, solder, braze, weld or the
like at the seam 42. All ex,her parts and eqeembhes are

- -the same as in FIGURES 1, 2 and 3.

The embodiment of FIGURE 5 is assembled by first

' assembhng the line conductor 18B, glass disc 368 and ring

388 in the same manner as in FIGURE 4. These parts

~are then first secured to the end I5B of casing 188 by

adhesion, soldering, brazmg, welding and the like.

Thereafter the pellet 368 is inserted into the casing 188
~ from the temporarily open end % which may be tem-

porarily held in vertical and upper position. The conduc-

- tor 18B may previously have been mounted in vertical
- support holes of the character preV1eusly described.
Thereafter the eepalater 50, disc 2ZB and spring 32B are
| I8B 1n the order named. The line
- conductor 16B and flange 13B may previcusly have been

mserted in casing

adhered, soldered, brazed, etc., together. Thereafter the
condueter 168 end wall 12B mey be secured to casing
10B at seam 62 by soldering, brazing and the like. The
pellet 308 is 1e1&11ve1y distant irom the seam 62, and can

- be protected against damaging heat by use of a suitable
heat sink, during soldering, brazing, etc.

 The switch of FIGURE 7 is assembled in the *eme
mamer as the switch of FIGURE 5. However, the ring

¢4 is inserted in the easmg FHR befere Lhe insertion of
pellet 38C. |

The switches of FIGURLS 5 and 7 ma v also be as-

sembled in a different or reverse manner by the insertion
of parts into the right end at 15B. This 1s particularly

true when it is desired to make the end wall 128 mtefr*aI
‘with the casing 10B in a manner similar to wall 12 and

casing 10 of FIGURE 1.
For example, in the switch of FIGURE 5, the Wall 128

‘may be made integral with, or bonded to, the casing 1§B.
 The conductor i6B may be secured to the flange 13B as
previously described. Then the follewmg parts may be

~inserted in the right end I5B in the following order:
- spring 32B, disc 22B, separ ator 39 and pellet 3¢B. Final-

1y, the pr eassembly 18B, 36B and 288 are inserted and

secured to the casing 198 by any low temperature bendmg

or adhering method.

‘The switch of FIGURE 7 may be assembled in a SIMii-
o lar manner to that described in the immediately preceding
~ paragraph. That is, the

. HGURE 7 may mclude parts assembled similarly to

end wall for the left end of

45

o0 A

1
]

60

70

bled, in a somewhat similar fashion.

are thes

- conductor 113 with section 118A received in section 121A
of the opening 121 in button 114, and thereafter crimp-

ing conductor 118 as shown at 119. This sub-assembiy

may be placed in casing with the surface 135 containing

the larger diameter opening 121A facing inwardly. But-

ton 514 will then come to rest against shoulder 111A

and may be secured within the easmg 119 by forming or

‘roliing the extended position 117 of wall section 111 over
the outwardly facing surface of button 114. Assembly
of the switch is thereby complete for most purposes, but

if desired either or both ends may be sealed in any suitable
manmner, as hereinbefore described,
The smteh of FIGURE 11 is also
One end of line
conductor 216 is inserted into flange 213 which is then
crimped as at 2i3A to hold conductor 216 in place.

- These may then be mounted temporarily in vertical posi-

tion as described with respect to. similar members of
FIGURE 8. ,._,prir_lg 232, contact disc 222 and pellet 230
stacked in order inside casing 231¢. It will be
noted that no 1*1fulat1ncr disc is required in this embodi-
ment as this switch is normally open and no current flows
to cause heat which might affect pellet 130 prior fo a
change of state in the pellet 130. The button 214 and
the secured line conductor 218 may be assembled together,
and, as shown in the drawings, conductor 218 may be
held against movement respective to the button 214 by
the simple expedient of bending conductor 218 at the
point where it protrudes from section 221B of the opening
221 in button 214, |

This sub-assembly may then be plaeed in the casing
2i8. Button 214 will then come to rest against shoulder

213A and contact 2_’?; wiil pass partially through aperture

231 m pellet 235. Button 214 may then be secured
inside casing 210 by forming or rolling extended portion
237 of end section 211 over the outwardly facing surface
of button 234. This completes assembly of this embodi-

-ment or the switch for most purposes, a‘though 1t may

also be sealed thereafter at either end in any suitable
manner, as neretofore described.
In any of the assemblies, a suitable heat sink may be
sed during soldering, brazm , etc., to reduce the heating

| ef’“ cct on the interior of the switch sufficiently to prevent

aeLiVeLim of the pellet. A heat sink is a heavy piece of

cat absorbing metal or the like, such as a sleeve, which

absorbs the excess heat of ﬂoldeung, brazing, etc., ad]acent

the seam to be joined before such heat can travel to the |
_pellet or the like.

In FIGURES 5 and 7, the headers 148 may be made
of a single insulative piece similar to the end wall 14 of

FIGURE 1 without the metal ring 3

Alternatively the conductor 118 end button 1i4 may
be inserted in the casing 3115 before crimping the .con-

ductor 115 at 119. The crimping operation may then

be perfermed after or simultaneously with the formation
or roiling of the flange 117A.

. Also the conductor 218 ‘and bufton 214 may be in-

serted in the casing 21§ before the bending of the con-

Button 114 and

o very readily assem-
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| _dueter r,r% and the bending operation may be perfermed
. after or Dlmultaneeusly wrth the fermatren or rellmg of

- the flange 217. |
- The bending action 2r9 of the eenduetor 218 1n FIG-
| URE 11.and the crimping action 119 of the conductor

118 of FIGURES 8 and 9 may be used interchangeably.
It is thus to be seen that a very small or minute switch

has been provided which has an unusually high ampere

capacity, accurate thermal response, and rugged construc-
tion. It is quickly, efﬁerently and aeeurately assembled
- and is relatively low 1n cost. -

‘This application is a continuation in part of my Co-
pending U.5.A. application, S.N. 90,067, now abandeﬂed |

_’ﬁled February 17, 1961, for Thermal Switch.
‘While the form of the invention now preferred has
- been disclosed as required by statute, other forms may be
used, all coming wrthm the scope of the elarms which
~ follow."
What is claimed is: R | -
1. A switch cemprlsir.tg a tubular  electrically and
thermally conductive casing, said casing having an elec-
~ trically conductive first end wall and an electrically non-

) |

“end thereof:

12

_ ons of sard closures being electrically non-
conductive; a first conductor eoeduetwely attached to said
casing; a second conductor extending into said casing

through said electrically non-conductive closure; a nor-

mally solid fusible pellet spring biased to exert out_ward

 pressure against one of said closures; an ¢lectrically con-
ductive disc slidable within said casing, said disc having
- a resilient conductive periphery engaging said conductive
casing and having a conductive central portion in elec-

10
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conductive second end wall; a first electrical conductor |

connected to said first end wall; a second electrical con-

ductor passing through said second end wall; a normally

solid fusible pellet spring biased to exert outward pressure

-against one of said end walls; an electrically conductive

disc slidable within said easmg, said disc having a resrhent_

conductive periphery engaging said conductive casing and
having a conductive central portion in electrical contact

trical contact with said second electrical conductor in one
position and out of contact with said second electrical

“conductor in another position; and a compression spring
construction outside said pellet held under compression -

etween said disc and one of said closures.
11. A switch according to claim 10 in which said sprmg
construction is operable to move said disc cut of contact

with said second eleetrreal cenducter upon fusion of sard
 pellet. |

12, A switch accordrng to claim 10 in which said sprrrrg .
construction is operable to move said disc into contact
with said eeend electrical cendeetor upon fusren of said
peliet.,

13, A switch aeeerdrng to clfum 10 in which sard clec-

-trrc.;rlly non-conductive closure cemprrses a buiton pro-
vided with a large central cavity to receive a portion of

the fused material of said pellet upon fusion of said pellet.
14, A swiich eemprrsmg a tubular electrically and

- thermally conductive casing having a_closure at each end |

30

with said second electrical conductor in one position and =

out of contact with said second electrical conductor in
-another position; and a co

disc and one of said end walls.
2. A switch according to claim 1 in which said 5pr111g
construction is operable to move said disc out of contact

- with said second eleetrleal conductor upen fusron ef said

~ pellet, |
- 3. A swilch aceerdmg to claim 1 in which said spring

construction is operable to move said disc into contact

 with said second electrrcal conductor upon fusmn ef sard
pellet. |

4, A switch according to claim 1 in which said spring

construction includes a relatwely streng Spring and a, reIa-
‘tively weak spring.
5. A switch according to clm 11 in which said resrlrent
~conductive periphery of said disc is serrated and homo-
geneous with said disc.

6. A switch according to claim 1 in which a load dis-

ipression spring construction
outside said pellet held under compression between said

thereof; one of said closures being electneally nNon-Ccoil-

ductive; a first conductor conductively contacting said
casing; a second conductor extending into said casing

‘through said electrically non-conductive closure; a nor-

~ maliy solid fusible peilet spring biased to exert outward

pressure against one of said closures; an. eleetrreﬂly con-
ductive member slidably mounted Wrthm said casing, said

member- having a resilient perrpheral conductive engage-
ment with said conductive casing, and having a conductive

~ central portion in electrical contact with said second elec-

40

trical conductor in one position and out of contact with
said second electrical conductor in another posrtron and -

- a compression sprrne construction outside said pellet held

50

tributing disc is interposed between sard spring construc— .

tion and said pellet.
7. A swiftch according to claim

1 in which sald electri-

- cally non-conductive end wall comprises a molded ceramic

button having an axially formed central aperture and s

having said second electrical conductor firmly mounted
against axial movement within said central aperture of
said button, and having said casing formed with a rela-
tively thin walled section and an inner annular shoulder
at the base of said thin walled section, said button being

retained within said thin walled section between said
shoulder and an extreme outer portion of said thin walled

section flanged over a portren of the outer surface of sard
button. - --

8. A switch according to claim 7 in WhICh the out-_

- wardly extending portion of said second conductor is de-

- formed immediately adjacent said opening in said button
ent of said cendueter or

to prevent inward axial movei
is held in place by a sealant.

- 9. A switch according to claim 7 in which the inwardly
extending portion of said second conductor is deformed

immediately inside said opening in said button to prevent

outward axial movement of said conductor.
10, A switch comprrsmb a tubular electrically and
thermally conductive casmﬂ hevrng a closure at each

under compression between said member and said casing
to change the electric cenductwrty between said casing and
“said electrical conductor upen collapse of said pellet.

15. A tubular metallic casing with an integral metallic

‘wall at a first end, and with a second open end; a first-line
conductor eondectwely contacting; an insulating plucr in-
-serted and secured in said second open end; a second line

conductor passing through said insulating plug into said
casing with its second conductor end in said casing; an
amally movable electrical conductor electrically contact-
ing the interior of said casing with an outwardly resilient
perlphery and centrally contacting said second line con-

ductor end and being movable axially away from said
second line conductor end; a thermally collapsible peliet
with its outer end adjacent said integral metallic wall;

"~ a load distributing disc ad]acent the inner end of said

pellet; a relatrvely strong spring in said casing with one

end engaging said load distributing disc and with its other
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cnd eoeperetwely holding said axially movable electrical
conductor in electrical contact with said second line con- -
ductor end while said pellet is not collapsed; and a rela-
tively weak coil spring surroundmg said second line con-
ductor with one end engaging said plug and with the other
end moving said axially movable electrical conductor out
of electrical contact with said second line ceﬂducter when
said pellet collapses. | - -
~ 16. A switch comprising: a tubular electrreally conduc-

tive casing; a line conductor rrsulatedly passing into said
casing with a fixed. contact in said casing; a resilient slid-
ing contact electrically contacting the interior of said
casing and movable against said fixed contact; a col-
lapsible thermal pellet and a strong spring outside said
pellet cooperating to hold said sliding contact against said
ﬁ‘{ed contact Whera said p cllet is not eollapsed and a'_
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weak spring moving said sliding contact away from said
fixed contact when said pellet collapses. |

17. A switch comprising: a cylindrical electrically con-
ductive casing with an electrically conductive end wall and

with an insulative end wall; a first line conductor con-

‘nected to said conductive end wall; a second line conduc-

- tor extending through said insulative end wall with a line

- contact in said casing; a conductive disc having an edge
- contacting the interior of said casing; a thermally col-

~ lapsible pellet adjacent said conductive end wall; a strong

spring outside said pellet with one end adjacent said pellet
and with the other end holding said disc against said line
- contact while said pellet is not collapsed; and a weak coil
spring surrounding said second line conductor and moving
said disc away from said line contact when said pellet
- 1s collapsed. - o | |
- 18. A switch according to claim 14 in which the slid-
able interior surface of said casing, and the slidable periph-

le_

o

15

eral surface of said member are silver coated to prevent -

~age corrosion of said surfaces and to increase the electri-

29

cal conductivity and sliding ability between said surfaces.

19. A switch according to claim 14 in which the elec-

trically contacting and relatively movable surfaces in said
casing are silver coated to prevent age corrosion of said

resilient peripheral conductive engage:

3,180,958
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suriaces and to increase the electrical conductivity and

sliding ability between said surfaces.

20. A switch according to claim 14 in which said mem- -
ber having a resilient peripheral conductive engagement

with said casing has a plurality of outwardly resilient arms

slidably contacting said casing and being homogeneous
with said conductive central portion and forming said
ent with said

casing.
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