Office de la Proprieté Canadian CA 2663096 C 2014/09/16

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 663 096
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2007/06/05 (51) ClLInt./Int.Cl. £05C 7/72(2006.01),
(87) Date publication PCT/PCT Publication Date: 2008/03/27 E055 65/00(2006.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2014/09/16 ELLER DARREN C. US:
(85) Entree phase nationale/National Entry: 2009/03/11 TANNONE, BRETT E., US
(86) N° demande PCT/PCT Application No.: US 200//013309 | (73) Propriétaire/Owner:
(87) N° publication PCT/PCT Publication No.: 2008/036137 SARGENT MANUFACTURING COMPANY, US
(30) Priorité/Priority: 2006/09/21 (US11/534,053) (74) Agent: RIDOUT & MAYBEE LLP

(54) Titre : ENSEMBLE DE BROCHE THERMIQUE
(54) Title: THERMAL PIN ASSEMBLY

(57) Abréegée/Abstract:

A pin assembly includes a spring held in compression inside a case by a thermal fuse located at the back end of the pin. The fuse is
thermally activated to collapse, which allows the back end of the pin to move forward. The spring drives the front end of the pin out
of the case Into latching engagement between a first object, such as a fire door, and a second object, such as a floor or a
doorframe. The fuse and spring are located on opposite sides of a restrictive opening at the back end of the case. The fuse Is
preferably cylindrical, surrounds the back end of the pin and Is provided with holes oriented perpendicular to the cylindrical axis of
the fuse forming a web. The holes weaken the fuse and cause It to collapse In a controlled manner at the desired activation

temperature.

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
% N [ 1/
S
N

» . _
‘ l an a dH http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191




CA 02663096 2009-03-11

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization - 1
International Bureau ¥

(43) International Publication Date
27 March 2008 (27.03.2008)

(51) International Patent Classification:
E05C 1/12 (2006.01)

(21) International Application Number:

(10) International Publication Number

WO 2008/036137 A3

(74) Agents: DeL1O, Anthony, P. et al.; Delio & Peterson,
LLC, 121 Whitney Avenue, New Haven, CT 06510 (US).

(81) Designated States (unless otherwise indicated, for every

PCT/US2007/013309 kind of national protection available): AE, AG, AL, AM,

AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,

(22) International Filing Date: 5 June 2007 (05.06.2007) CN. CO, CR. CU. CZ. DE. DK, DM. DO. DZ. EC. EE. EG.
(25) Filing Language: English ES, F1, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,
o _ IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,

(26) Publication Language: English LR. LS. LT, LU. LY, MA. MD. ME. MG. MK, MN, MW,

(30) Priority Data:

11/534,053 21 September 2006 (21.09.2006) US

(63) Related by continuation (CON) or continuation-in-part

(CIP) to earlier application:
US 11/534,053 (CON)

Filed on 21 September 2006 (21.09.2006)

(71) Applicant (for all designated States except US): SAR-
GENT MANUFACTURING COMPANY [US/US]; 100
Sargent Drive, New Haven, CT 06511 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): ELLER, Darren, C.
[US/US]; 11 Jean Drive, East Lyme, CT 06333 (US). TAN-
NONE, Brett, E. [US/US]; 114 Hanover Road, Newton,

MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, §Y,
TJ, TM, TN, TR, TT, TZ, UA, UG, US (patent), UZ, VC,
VN, ZA, ZM, Z.W.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, 8Z, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, 1,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, B, CFE, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
as to applicant’s entitlement to apply for and be granted a

(84)

CT 06470 (US). patent (Rule 4.17(ii))
[Continued on next page]
(54) Title: THERMAL PIN ASSEMBLY
18
38
44
)

8/036137 A3 01V A0 D 0000 A0 R AR08 R AR

—
—

e

O
=

(57) Abstract: A pin assembly includes a spring held in compression inside a case by a thermal fuse located at the back end of
the pin. The fuse is thermally activated to collapse, which allows the back end of the pin to move forward. The spring drives the
front end of the pin out of the case into latching engagement between a first object, such as a fire door, and a second object, such as
a floor or a doorframe. The fuse and spring are located on opposite sides of a restrictive opening at the back end of the case. The
fuse is preferably cylindrical, surrounds the back end of the pin and is provided with holes oriented perpendicular to the cylindrical
axis of the fuse forming a web. The holes weaken the fuse and cause it to collapse in a controlled manner at the desired activation
temperature.
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THERMAL PIN ASSEMBLY

DESCRIPTION
Technical Field

The present invention relates to spring operated fire safety devices that are

thermally activated to extend a pin and connect two objects, such as a fire door

and an adjacent floor or doorframe.

Background Art

Fire doors are designed to limit the spread of a fire within a building by
preventing the passage of heat,” smoke, flames and oxygen required for
combustion. Fire safety regulations require that fire doors and door hardware

resist the high temperature of a fire that they- may be exposed to and hold the door

securely closed.

Fire resistant steel doors are often used in these applications and will -
prevent the passage of fire through the door itself. However, steel doors may warp
and move away from the doorframe or an adjacent door if subjected to very high
temperatures. Any opening between a warped fire door and the doorframe may
allow the escape of fire and smoke from the fire area and allow oxygen to pass
into the fire area. Warping under extreme heat is a particularly difficult problem

to solve when the door opening is two doors wide and two adjacent doors latch at

the center of the opening.

This type of double door opening is found in many public buildings.
Although the wide door opening allows for rapid movement of many people
through the opening, the two adjacent doors may change shape and warp in
different directions under intense heat. This differential warping increases the
chance that an unacceptably wide openig g will be created between the doors and.

allows the fire to pass through.
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Warping 1s most easily controlled by door hardware incorporating vertical
rods that latch at the top and bottom of the door to connect the door to the door
frame and the floor. However, there are many door installations' where it is
desirable to eliminate the lower vertical rod to avoid the possibility of damage to
the flooring. In these single vertical rod door hardware installations, there is a

need to latch the bottom of the door to the floor or to another fixed object during a

fire to prevent warping.

There are many other fire safety applications for thermally activated pin

assemblies to ensure that two objects do not move relative to each other during a

fire due to warping of components capable of resisting high temperatures or due to

melting of lower temperature components door hardware.

Disclosure of Invention

‘The above and other objects, which will be apparent to those skilled in the
art, are achieved in the present invention which is directed to a thermally j‘.ac,tivate:.cl
pin assembly having a case and a ﬁin received within the case thét 1S movable
between a retracted position and an extended position. A spring, preferably a coil

spring, applies a biasing force between the case and the pin to urge the pin out of

the case when released by thermal activation of a fuse.

The thermally activated fuse engages a back portion of the pin and acts -
between the case and the back portion of the pin to hold the pin in the retracted
position against the spring biasing force prior to activation. The fuse allows the

pin to move to the extended position when the heat of a fire thermally activates it.

In the preferred design, a front portion of the pin has a diameter greater
than the back pdrtion and the spring fits' over the back portion, acting agaihst the
annular step formed at the diameter change between the front and back portions of

the pin to provide.the forward biasing force on the pin.
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The fuse is préferably substantially cylindrical and the back portion of the
pin extends through the fuse. In the preferred embodiment, the length of the
cylindncal fuse, measured along an axis of the pin, is greater than the diameter of .
the fuse, measured perpendicular to the axis of the pin. A retaining rng is
mounted on the back portion of the pin and prior to thermal activation, the fuse is

e 8

held in compression between the case and the retaining ring.

In one embodiment, the fuse includes a plurality of holes formed
perpendicular to a cylindrical axis of the fuse. The holes act to weaken the fuse

and control the collapse of the fuse so that it is activated at a desired temperature.

In the most highly preferred embodiment, the front portion of the pin has a
diameter greater than the back portion of the pin, the back portion of the pin
extends though the spring, and, prior to thermal activation of the fuse, the spring is
held in compression between the case and an annular step tormed at the diameter

change between the front and back portions of the pin.

The case is preferably designed with a restrictive opening sized to receive
the back portion of the pin such that the back portion of the pin extends through
the restrictive opening and the spring and the fuse are located on opposite sides of
the restrictive opening. The spring provides a biasing force pushing the pin away
from the restrictive opening and the fuse acts to prevent the back portion of the pin

from moving through the restrictive opening until the fuse is thermally activated.

The case may be provided with a flange at a front end thereof which seats
against a surface of the door or other object receiving the thermally activated pin
assembly. In another -aspect of the invention, the case includes at least.one clip

member at the front end thereof and the flange at the front end of the case has a

flange diameter greater than the body diameter of the case. The clip member
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cooperates with the flange to hold the case within a mounting hole in the door or

doorframe.

The\pin is preferably longer than the case with the back portion of the pin
extending out of the case and into the fuse. In this embodiment the spring acts to
push the front portion of the pin out of the case and pull the back portion of the pin

mto the case. The fuse acts to prevent the back portion of the pin from moving

into the case until the fuse is thermally activated.

In the most highly preferred embodiment, the fuse includes at least two
holes extending perpendicular to a cyliridrical axis of the fuse and adjacent to one.
another in spaced relation along the axis of the fuse, the holes acting to weaken the

fuse and allow the fuse to collapse at the desired thermal activation temperature.

Brief Description of the Drawings
The features of the invention believed to be novel and the elements

characteristic of the invention are set forth with particularity in the appended
claims. The figures are for illustration purposes only and are not drawn to scale.
The invention itself, however, both as to organization and method of operation,
may best be understood by reference to the detailed description which follows

taken in conjunction with the accompanying drawings in which:

Fig. 1 is an exploded perspective view of a thermally activated pin

assembly according to the present invention.

Moaodes for Carrying Out the Invention
Referring to Fig. 1, the present invention includes a pin 10 having a front

portion 12 and a back portion 14. The diameter of the front portion 12 is larger
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than the diameter of the back portion 14. This change in diameter produces an

annular step 16 between the front portion and the rear portion.

A spring 18 is provided to, power the pin assembly. The spring is held
compressed until the heat of a fire releases it to drive the pin 10 forward. The
spring 18 is a coil spring and has an inside diameter sufficiently large to receive
the back portion 14 of the pin 10 and sufficiently small that the spring cannot

move past the annular step 16. The annular step 16 acts as a seat for one end of

the spring.

The outside diameter of the spring 18 and the front portion 12 of the pin
are sufficiently small that they will fit within the case 20. When the spring
assembly is manufactured, the coil spring 18 is placed over the back portion 14 of
the pin and the pin is inserted into the case 20 until the head 22 is in approximate
alighment with the front end of the case 20. The back portion 14 of the pin then

extends out of the back end of the case 20 through a restrictive opening 24 and

through a thermally activated fuse 26.

The back portion 14 of the pin is provided with an annular groove 28,
which is located just beyond the back end 30 of the fuse 26 when the spring is
compressed. The annular groove 28 receives a retaining clip 32. The spring 18 is
compressed between the annular step 16 and the inner side of .the case 20 at the
restrictive opening 24. The fuse 26 is located on the opposite side of the

restrictive opening 24 and is held in compression between the restrictive opening

24 and the retaining clip 32.

The fuse 26 is substantially cylindrical, having a length greater than its
width, and is made of a plastic. The plastic can be of any type that deforms and/or

melts with temperatures above the maximum temperature expected in normal
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conditions but below the temperatures reached during a fire and below the

temperature required to substantially distort the associated fire door.

Tﬁe desired activation temperature of the fuse 26 may be adjusted by a
selection of the desired plastic material and the associated melting and defoﬁning
properties of the selected plastic material. In the preferred embodiment however,

.the fuse 26 is provided with one or more holes 34 that extend perpendicular to the

cylindrical axis of the fuse. The holes 34 produce a series of adjacent separating

walls 36 which form a web around the fuse.

The web defined by the holes. 34 in the cylindrical fuse is sufficiently
strong at normal operating temperatures to prevent the pin from moving forward
under the biasing force of spring 18. However, when exposed to the elevated
temperature of a fire, the web and fuse collapse allowing the spring to drive thé
pin 10 a sufficient distance out of the case 20 to engage an associated door frame,
the floor or an adjacent door. The web defined by the holes in the fuse provides a
controlled cqllapée of the fuse at a desired rate and amount of collapse

corresponding to the temperature reached by the fuse during a fire.

The ﬁin assembly is suitable for installation wherever it is desired to latch
to adjacent objects in a fire. Typical installations include at the bottom edge of a
fire door such that the pin 22 extends downward when released and into
engagement with an opening in the floor. This installation is particularly suitable
for side-by-side doors and/or for vertical rod door latching systems where the
lower rod has been omitted to avoid any risk of injury to a flooring material. The

pin assembly may also be used to latch to adjacent doors and/or to connect a door

to its doorframe to control warping.

The case 20 is provided with a flange 38 at the front end thereof. The pin
assembly is typically installed by inserting the case into a hole drilled in the fire
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door or in some other object. The diameter of the installation hole is just slightly
larger than the diameter of the case 20. The flange 38 has a larger diameter than
~ the installation hole and ensures that the head 22 of the case lies approximately

flush with the edge or other surface of the fire door into which the installation hole

was drilled.

The case 20 is provided with multiple cliﬁ members 40 located at the front
end thereof, which act to hold the pin assembly in the installation hole. The case
is preferably formed of thin sheet steel produced by stamping and rolling. The
clip members provide a resiliént spring action by pivoting at the back end 42
where they are connected to the case so that the front end 44 is compressed ivnward
as the pin assembly is inserted into the installation hole. As the assembly fully
enters the installation hole, the clip members 40 provide an outward spring

pressure that pushes their front ends 44 into engagement with the interior of the

installation hole in the door.

Referring to the fuse in Fig. 1, the holes 34 preferably include at least two -
holes adjacent to one another in spaced relation along' the axis of the fuse. Two
holes 34 are adjacent to one another in spaced relation along the sides of the fuse
and three holes are adjacent in spaced relation along the top and bottom of the
fuse. The walls formed between these multiple 'holes define the collapsing \;veb

that permits the pin 10 to move outward when exposed to the activating

temperature.

The length of the pin and/or the properties of the fuse material along with
the number and location of the holes 34 can be adjusted to provide a pin, which
operates at the desired temperature and extends the desired distance outward from

the front of the case. Variations in the length of the pin, the length of the fuse and

the size of the case and spring may be made to make the pin assembly suitable for

different applications.



CA 02663096 2013-10-09

-8-

By positioning the fuse outside the case, it is better exposed to the
increased temperature of the fire, which provides more consistent and reliable
operation. By adjusting the holes 34 defining the web portion of the fuse, the rate
of collapse and the distance the pin extends as a function of the temperature may

be adjusted for particular applications.

While the present invention has been particularly described, in conjunction
with a specific preferred embodiment, it is evident that many alternatives,

modifications and variations will be apparent to those skilled in the art in light of
the foregoing description.
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A thermally activated pin assembly comprising:

a case;

a pin received within the case and movable between a retracted position and an extended
position, the pin having a front portion and a back portion, the front portion having a diameter

greater than the back portion of the pin;

a spring applying a biasing force between the case and the pin to urge the pin towards the

extended position;

a thermally activated, substantially cylindrical, fuse engaging the back portion of the pin and
acting between the case and the back portion of the pin to hold the pin in the retracted position

against the spring biasing force prior to activation, and
a retaining ring mounted on the back portion of the pin;

the back portion of the pin extending through the fuse, the fuse being held in compression
between the case and the retaining ring prior to thermal activation and the fuse allowing the pin

to move to the extended position when the fuse is thermally activated.

The thermally activated pin assembly according to claim 1 wherein the fuse has a length and a

diameter, the length of the fuse being greater than the diameter of the fuse.

The thermally activated pin assembly according to claim 1 wherein the fuse includes a plurality
of holes formed perpendicular to a cylindrical axis of the fuse, the holes acting to weaken the

fuse and allow the fuse to collapse at a desired thermal activation temperature.

The thermally activated pin assembly according to claim 1 wherein the fuse has a length and a

diameter, the length of the fuse being greater than the diameter of the fuse.

The thermally activated pin assembly according to claim 1 wherein the fuse includes a plurality

of holes formed therein, the holes acting to weaken the fuse and allow the fuse to collapse at a

desired thermal activation temperature.
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The thermally activated pin assembly according to claim 1 wherein the case includes a flange at

a front end thereof.

The thermally activated pin assembly according to claim 6 wherein:

the case includes a body portion having a body diameter;
the case further includes at least one clip member at the front end thereof; and

the flange has a flange diameter greater than the body diameter, the at least one clip member

cooperating with the flange to hold the case within a mounting hole having a diameter greater

than the body diameter and less than the flange diameter.

The thermally activated pin assembly according to claim 1 wherein the pin is longer than the
case, the back portion of the pin extending out of the case and into the fuse, the spring acting to
urge the back portion of the pin into the case and the fuse acting to prevent the back portion of

the pin from moving into the case until the fuse is thermally activated.
A thermally activated pin assembly comprising:

a case;

a pin received within the case and movable between a retracted position and an extended

position, the pin having a front portion and a back portion;

a spring applying a biasing force between the case and the pin to urge the pin towards the

extended position; and

a thermally activated fuse engaging the back portion of the pin and acting between the case and
the back portion of the pin to hold the pin in the retracted position against the spring biasing

force prior to activation, the fuse allowing the pin to move to the extended position when the

fuse is thermally activated;

wherein: the front portion of the pin has a diameter greater than the back portion of the pin;
the back portion of the pin extends though the spring; and prior to thermal activation of the
fuse, the spring is held in compression between the case and an annular step formed at the

diameter change between the front and back portions of the pin.
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The thermally activated pin assembly according to claim 9 wherein the fuse includes a plurality

of holes formed therein, the holes acting to weaken the fuse and allow the fuse to collapse at a

desired thermal activation temperature.

The thermally activated pin assembly according to claim 9 wherein the case includes a flange at

a front end thereof.

The thermally activated pin assembly according to claim 11 wherein:

the case includes a body portion having a body diameter;
the case further includes at least one clip member at the front end thereof; and

the flange has a flange diameter greater than the body diameter, the at least one clip member
cooperating with the flange to hold the case within a mounting hole having a diameter greater

than the body diameter and less than the flange diameter.

The thermally activated pin assembly according to claim 9 wherein the pin is longer than the
case, the back portion of the pin extending out of the case and into the fuse, the spring acting to
urge the back portion of the pin into the case and the fuse acting to prevent the back portion of

the pin from moving into the case until the fuse is thermally activated.
A thermally activated pin assembly comprising:

a case;

a pin received within the case and movable between a retracted position and an extended

position, the pin having a front portion and a back portion;

a spring applying a biasing force between the case and the pin to urge the pin towards the

extended position; and

a thermally activated fuse engaging the back portion of the pin and acting between the case and
the back portion of the pin to hold the pin in the retracted position against the spring biasing

force prior to activation, the fuse allowing the pin to move to the extended position when the

fuse is thermally activated;
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wherein:

the case includes a restrictive opening sized to receive the back portion of the pin;
the back portion of the pin extends through the restrictive opening;

the spring is seated on one side of the restrictive opening of the case and acts to urge the pin

away from the restrictive opening; and

the fuse is located on the other side of the restrictive opening from the spring and acts to

prevent the back portion of the pin from moving through the restrictive opening until the fuse is

thermally activated.

The thermally activated pin assembly according to claim 14 wherein the fuse is substantially
cylindrical, having a length and a diameter, the length of the fuse being greater than the

diameter of the fuse.

The thermally activated pin assembly according to claim 14 wherein the front portion of the pin

has a diameter greater than the back portion of the pin.

The thermally activated pin assembly according to claim 14 wherein the fuse includes a plurality
of holes formed therein, the holes acting to weaken the fuse and allow the fuse to collapse at a

desired thermal activation temperature.

The thermally activated pin assembly according to claim 14 wherein the case includes a flange at

a front end thereot.
The thermally activated pin assembly according to claim 18 wherein:
the case includes a body portion having a body diameter;

the case further includes at least one clip member at the front end thereof; and

the flange has a flange diameter greater than the body diameter, the at least one clip member

cooperating with the flange to hold the case within a mounting hole having a diameter greater

than the body diameter and less than the flange diameter.
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The thermally activated pin assembly according to claim 14 wherein the pin is longer than the
case, the back portion of the pin extending out of the case and into the fuse, the spring acting to
urge the back portion of the pin into the case and the fuse acting to prevent the back portion of

the pin from moving into the case until the fuse is thermally activated.
A thermally activated pin assembly comprising:

a Ccase;

a pin received within the case and movable between a retracted position and an extended

position, the pin having a front portion and a back portion;

a spring applying a biasing force between the case and the pin to urge the pin towards the

extended position; and

a thermally activated fuse engaging the back portion of the pin and acting between the case and
the back portion of the pin to hold the pin in the retracted position against the spring biasing

force prior to activation, the fuse allowing the pin to move to the extended position when the

fuse is thermally activated;
wherein:

the front portion of the pin has a diameter greater than the back portion of the pin;

the back portion of the pin includes a retaining ring;
the case includes a restrictive opening sized to receive the back portion of the pin;

the fuse is substantially cylindrical and includes a plurality of holes extending perpendicular to a

cylindrical axis of the fuse;

the back portion of the pin extends through the spring, the restrictive opening and the fuse; and

prior to thermal activation of the fuse, the spring is held in compression between the restrictive
opening of the case and an annular step formed at the diameter change between the front and

back portions of the pin and the fuse is held in compression between the restrictive opening of

the case and the retaining ring.
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A thermally activated pin assembly comprising:
a substantially cylindrical case having:

a cylindrical body portion having a front end and a back end, the body portion having a body

length and a body diameter, the back end having a restrictive opening therein with a diameter

less than the body diameter
a flange at a front end of the case having a flange diameter greater than the body diameter, and
a plurality of clip members adjacent the flange for holding the case in a mounting hole;

a pin received within the case and movable between a retracted position and an extended
position, the pin having a front portion and a back portion, the front portion of the pin having a

diameter greater than the back portion of the pin, the back portion of the pin extending through

the restrictive opening;

a spring having the back portion of the pin extending therethrough, the spring applying a biasing
force between the restrictive opening of the case and an annular step formed at the diameter
change between the front and back portions of the pin to urge the pin towards the extended

position;
a retaining clip on the back portion of the pin; and

a thermally activated substantially cylindrical fuse, the back portion of the pin extending
through the fuse, the fuse acting between the restrictive opening of the case, opposite the
spring, and the retaining clip on the back portion of the pin to hold the pin in the retracted

position against the spring biasing force prior to activation, the fuse allowing the pin to move to

the extended position when the fuse is thermally activated.

The thermally activated pin assembly according to claim 22 wherein the fuse has a length and a

diameter, the length of the fuse being greater than the diameter of the fuse.
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The thermally activated pin assembly according to claim 23 wherein the fuse includes at least
two holes extending perpendicular to a cylindrical axis of the fuse and adjacent to one another
in spaced relation along the axis of the fuse, the holes acting to weaken the fuse and allow the

fuse to collapse at a desired thermal activation temperature.

The thermally activated pin assembly according to claim 22 wherein the fuse includes a plurality
of holes extending perpendicular to a cylindrical axis of the fuse, the holes defining a web
between the holes, the web controlling the fuse to provide a controlled collapse at a desired

rate of collapse at a corresponding desired thermal activation temperature.
A thermally activated pin assembly comprising:

a case;

a pin received within the case and movable between a retracted position and an extended
position, the pin having a front portion and a back portion, the front portion having a diameter

greater than the back portion of the pin;

a spring applying a biasing force between the case and the pin to urge the pin towards the

extended position;

a thermally activated fuse engaging the back portion of the pin and acting between the case and
the back portion of the pin to hold the pin in the retracted position against the spring biasing

force prior to activation, and

a retainer mounted on the back portion of the pin, the back portion of the pin extending
through the fuse, the fuse being held in compression between the case and the retainer prior to

thermal activation and the fuse allowing the pin to move to the extended position when the

fuse is thermally activated.
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