FI RE SUPPRESSI ON SYSTEM AND EMERGENCY ANNUNCI ATI ON SYSTEM REFERENCE
TO RELATED APPLI CATI ON [ 0001] Thi s application clains the benefit of
U.S. Provisional Application No. 60/904,551, filed March 2, 2007, the
entirety of which is hereby incorporated by reference. BACKGROUND COF
THE I NVENTION. 1. Technical Field. [0002] The present invention
relates to a fire suppression system activated manual ly (such as by a
pul I knob or el eEIRESVIPRBISIGNSYSTENWENE BiEEREENGU AV TN yySfBach as by
the detection links in the detection line). 2. Related Art.
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fire. Alternatively, CO, may be used as the extinguishing agent

[0005]  The pull handle in the fire suppression system is coupled to the release mechanism. One way to
couple the pull handle 116 to the release mechanism 160 is by using a rigid conduit mechanical system,
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such as shown in Fig. 1. Awre rope 140 is routed fromthe system
pressurizing control cabinet 162 to the pull station 110 through
rigid electrical mechanical tubing (EMI 130 and maki ng 90 degree
turns through pulley el bows 150. Further, the rigid EMI 130 is
connected to a junction box 120 via a conduit-to-junction box
coupling 131 to the pull station 110. However, using rigid EMI tubing
130 and 90 degree el bows 150 is very | abor intensive, expensive and
not preferable to sone building wall geonetries and accesses.
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provi ded. The flexible conduit and wire rope may be used in a fire
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the coefficient of friction of wire rope in the flexible conduit. The
material may conprise a |liner of the flexible conduit whereby the
wre rope is disposed to slide axially within the liner of the
flexible conduit. The liner nmay be conposed of a flexible material,
such as plastic, with a low coefficient of friction. The material may
al so conprise a lubricant, such as a liquid lubricant. The |ubricant
may be applied to the interior of the flexible conduit, such as the
interior of the liner, and/or applied to the wire rope. Wth the
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[ 0017] As di scussed above, a wire rope may be used to connect the pul
knob assenbly to the rel ease nechanism An auto wre rope tensioning
mechani sm may be used to maintain tension on sone or all excess wire
rope after installation. The tensioning nechanismmay al so naintain
the pull knob assenbly to be seated flush to the faceplate while it
IS in a ready-to-activate stance. Slight tension on the excess wire
rope may enable the installation personnel the ability to test pul
the wire rope through the rigid or flexible conduit wthout
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a need for other assembly components. The pulley block assembly may contain cable quick-connect
capturing features to enable rapid flexible conduit instailation/engagement into the pull station assembly,
This flexible conduit installation may be performed rapidly without tcols, thereby minimizing the manpower

required to field install this system.

[0016] The pult knob assembly of the pull station may be coupled to the wire rope using one or more set
screws that may be directed perpendicular to the wire rope axis or may be coupled with the wire rope using a
compression fitting secured at one end, both while allowing at least part of the pull knob assembly (such as
the pull handle) rotational freedom to enable break rod installation all while the pull knob assembly is fully
inserted into the faceplate’s corresponding center boss. The pull knob assembly of the pull station may
further include a snap-fit uniform cap for ease of pull knob assembly installation and ease of providing market
specific labeling or culture specific language alterations without excess cost. The cap system may be
labeled or colored in any fashion specific to the end user needs, all while using the standardized pull knob

assembly base element.



[0027]Fig. 6 is a representation of the pull station and flexible
cable routing. [0028]Fig. 7Ais a first cross section of the pul
station with integral pulley block and cabl e conpressi on connection
(such as a crinp stop) in a shallow junction box. [0029]Fig. 7B is a
second cross section of the pull station with integral pulley block
and cabl e conpression connection in a shall ow junction box.

[0030]Fig. 7Cis a first cross section of the pull station with
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conduit system (either using a rigid- or flexible conduit) affowing free, unobstructed, movement of the wire
rope without activating the system. Further, the tension of the wire rope may be maintained with a
predetermined amount of force, thereby standardizing the amount of force required to pull the pull knob
assembly.

[0018]  Other systems, methods, features and advantages will be, or will becorne, apparent to one with
skill in the art upon examination of the following figures and defailed description. it is intended that all such
additional systems, methods, features and advantages be included within this description, be within the

scope of the invention, and be protected by the following claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The system may be better understood with reference to the following drawings and description.
The components in the figures are not necessarily to scale, emphasis instead being placed upon illustrating
the principles of the invention. Moreover, in the figures, like referenced numerals designate corresponding
parts throughout the different views.

[0020] Fig. 1 is a representation of a prior art fire suppression system using rigid conduit routing.
[0021] Fig. 2 is a cross-section of a prior art pull handle with wire rope connection.

[0022] Fig. 3 is a cross-section of a prior art pull handle with wire rope connection that has been
activated.

[0023] Figs. 4A-C illustrate a prior art sequence for installing a break rod.

[0024] Fig. 5Aillustrates a Bowden conduit.

[0025]  Fig. 5B illustrates a braided conduit with bends.

[0026] Fig. 5C illustrates a braided conduit with exploded construction view from Fig. 5B.

[0027] Fig. 6 is a representation of the pull station and flexible cable routing.

[0028] Fig. 7A s a first cross section of the pull station with integral pulley block and cable compression
connection (such as a crimp stop) in a shallow junction box.

[0029] Fig. 7B is a second cross section of the pull station with integral pulley block and cable

compression connection in a shallow junction box.



connection in a deep junction box. [0035]Fig. 80 is a second cross
section of the pull station with integral pulley block and cabl e set
screw connection in a deep junction box. [0036]Fig. 9A is an expl oded
view of the pull station with pulley block snap-fit. [0037]Fig. 9B is
an expl oded view of the pull station with pulley block set screwfit.
[0038] Fig. 10A is an expl oded view of the pulley block with groove
fit features. [0039]Fig. 103 is a front view and side view of the
retaining clip and flexible conduit. [0040]Fig. 10C is an expl oded

vi ew of uTguI Lc@yrdxga@ﬂst msglgeeﬁwmfelpbu diftiod Mitr8Stegrdl BOKY bibdk@nd aa@@ cbfipréksion
front view o ation pull knob rotated relative to the

faceplaterm?aﬁhﬂfﬁaaﬂ”fﬁﬁ 'S a cross-section (E-E) fromFig. 10D.
[ 0043] Fi {PO3MDF Fig. Zns exphutedss petitn o fhe pdbtiaipt wilk)intégra mulEy gjock\ARd cable

[ 0044] Fi gjmp;‘ggod&n@ecf,gnq,mg dakh QWb bthe pul | station pull knob of the
faceplatﬁm not rotat ed. [0045]F%ﬂ' 10H is a cross-section

(GG fr F@Oséx 5§ U@WF?%&“OT‘I@TG pdis e indRgE PYeY figeh ﬁ""(t‘aé't-‘ AFtECryy
fron1Figmmﬁ@ﬁhnﬁ@@mm¢Fmgmom@ﬂ is a perspective view of the pulley
bl ock p“tdo@é] Fig. 8B is a second cross section of the pull station with integral pulley block and cable set screw
connection in a shalfow junction box.
[0034] Fig. 8C is a first cross section of the pull station with integral pulley block and cable set screw
connection in a deep junction box,
[0035] Fig. 8D is a second cross section of the pull station with integral pulley block and cable set screw
connection in a deep junction box.
[0036] Fig. 9Ais an exploded view of the pull station with pulley block snap-fit,
[0037] Fig. 9B is an exploded view of the pull station with pulley block set screw fit.
[0038] Fig. 10A is an exploded view of the pulley block with groove fit features,
[0039] Fig. 10B is a front view and side view of the retaining clip and flexible conduit.
[0040] Fig. 10C is an exploded view of the pulley block with snap-fit features.
[0041] Fig. 10D is a front view of the pull station pull knob rotated relative to the faceplate.
[0042] Fig. 10E is a cross-section (E-E) from Fig. 10D.
[0043] Fig. 10F is an exbloded portion (detail F) from Fig. 10E.
[0044] Fig. 10G is a front view of the pull statiou"l pull knob of the faceplate assembly not rotated.
[0045]  Fig. 10H is a cross-section (G-G) from Fig. 10G.
[0046] Fig. 101is an exploded portion (detail H) from Fig. 10H.
[0047] Fig. 10J is a perspective view of the pulley block puiley.
[0048] Fig. 10K is a front view of the pulley block pulley shown in Fig. 10J.
[0049] Fig. 10L is a cross-section (A-A) from Fig. 10K.
[0050] Fig. 11Ais a front view of the faceplate of the pull station with the pull knob rotated.
[0051] Fig. 11Bis a front perspective view of the faceplate of the pull station and junction box with the
pult knob rotated as depicted Fig. 11A.
[0052] Fig. 11C is a front view of the faceplate of the pull station with the pull knob not rotated.
[0053] Fig. 11D is a front perspective view of the faceplate of the pull station and junction box with the
pull knob not rotated as depicted Fig. 11C.
[0054] Fig. 12Ais a front view of the faceplate of the pull station with the pull knob rotated and with

walls proximate to the pull station.



[0048]Fig. 10K is a front view of the pulley block pulley shown in
Fig. 10J. [0049]Fig. 10L is a cross-section (A-A) fromFig. 10K
[0O050]Fig. 11Ais a front view of the faceplate of the pull station
with the pull knob rotated. [0051]Fig. 11B is a front perspective
view of the faceplate of the pull station and junction box with the
pull knob rotated as depicted Fig. 11A. [0052]Fig. 11Cis a front
view of the faceplate of the pull station with the pull knob not
rotated. [0053]Fig. 11D is a front perspective view of the facepl ate

of the puddssyt atrig0eANL rdrkNEL btk RNk e Sl StatiitlWith %@991 H?lﬁl; ndi RhaRda@g with

as depicte g, 11C. 4l Fig. 12A is a front view of the faceplate
of the pﬁWSFgVQFF%ﬂ&%fPﬁQ%H pul | knob rotated and with walls
pr oxi mat §0Q58]t hEigpted is strait padspectivé QOB bi]ilk fgcepldt2 8f thSpull statiddrtind Mhdion Ik with@e

facepl at g,10f08 R roRHdlas SRRy, g h the pul | knob not rotated and with
wal I's proximate to the pull station. [0056]Fig. 12Cis a front

per spect (AP} efoot3Atisrerspedive eiess-settion pdheyll knokivére rape, aad thejsemereivapiding
box wi t hthklee ppé.l knob not rotated as depicted Fig. 12B.

[0058] Fig. 13B is a cross-section of the pull knob, wire rope, and the set screws holding the wire rope
as depicted in Fig. 13A.

[0059]  Fig. 13C is an exploded view of the pull knob, wire rope, and the set screws holding the wire
rope as depicied in Fig. 13A.

[0060]  Fig. 13D is a top perspective exploded view of the pulf knob, wire rope, and compression fitting
capturing the wire rope.

[0061] Fig. 13E is a bottom perspective exploded view of the pull knob, and wire rope capturing the wire
rope as depicted in Fig. 13D.

[0062]  Fig. 13F is a cross-section of the pull knob, wire rope, and compression fitting capturing the wire
rope as depicted in Fig. 13D.

[0063] Fig. 14 is a representation of the pull station, flexible cable routing, and auto wire rope tensioning
mechanism.

[0064] Fig. 15A is an exploded view of the auto wire rope tensioning mechanism illustrated in Fig. 14.
[0065] Fig. 15B is an iliustration of the auto wire rope tensioning mechanism compressed.

[0066] Fig. 15C is an illustration of the auto wire rope tensioning mechanism extended fully.

[0067] Fig. 15D is an illustration of the auto wire rope tensioning mechanism with partial movement pull
testing from the pull station.

[0068] Fig. 16A is an exploded bottom perspective view of the junction box and faceplate with break rod
storage mechanism.

[0069]  Fig. 16B is a top perspective view of the faceplate.

[0070] Fig. 16C is a bottom perspective view of the faceplate illustrating storage of the additional break
rods. ) _

[0071] Fig. 16D is a front perspective view of a portion of the faceplate.

[0072]  Fig. 16E is a front perspective view of a portion of the faceplate illustrating the snap cleat.
[0073] Fig. 17A is a side cross-section of the pull station with rigid conduit wire rope connection.
[0074] Fig. 17B is a side cross-section of the pull station with flexible conduit wire rope connection.
[0075] Fig. 17C is a front view of the pull station with wire rope routing an-center to the junction box

interface hole.



[0057]Fig. 13A is a perspective cross-section of the pull knob, wire
rope, and the set screws holding the wire rope. [0058]Fig. 13Bis a
cross-section of the pull knob, wire rope, and the set screws hol ding
the wire rope as depicted in Fig. 13A. [0059]Fig. 13C is an expl oded
view of the pull knob, wire rope, and the set screws holding the wire
rope as depicted in Fig. 13A. [0060]Fig. 13D is a top perspective
expl oded view of the pull knob, wire rope, and conpression fitting
capturing the wire rope. [0061]Fig. 13E is a bottom perspective

expl oded [UOMI" Ofigt 18 iPMide JeQRine ROt Fitn ViR Gopk ?cﬂﬁr’réroh antérh@thg\duﬁc%oﬁ RRE
as depict Fig. 13D. [0062]Fig. 13F is a cross-section of

pul | knoﬁ?gﬂiWSITope and conpression fitting capturing the mnre rope
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t ensi oni E978kc halm 1§mdemcttmthaoc@d view oRhegjcontbression fitting and the PG9 cap depicted in Figs.
18A-B.
[0080]  Fig. 18D depicts a perspective view of the strain relief.
[0081] Fig. 18E depicts a side view of the strain relief and the compression fitting prior to attachment of

the strain refief. \

DETAILED DESCRIPTION OF THE INVENTION

[0082] Fig. 6 is a block diagram illustrating a mechanical system for connecting the pull handle 416 of
pull station 400 to the release mechanism 160 of the fire suppression system using a wire rope 140
contained within a flexible conduit 220. An example of the release mechanism 160 is a panel, such as the
Ansul AUTOMAN® panel. Another example of the release mechanism 160 is a valve. Alternatively, flexible
conduit 220 may be used to connect pull station 110 (shown in Fig. 1) with the release mechanism 160,

[0083] The flexible conduit 220 may be composed of a variety of types of conduits, such as a Bowden
conduit and a braided conduit, as shown in more detail in Figs. 5A-C. However, the flexible conduit is not
limited to these types of conduits. The flexible conduit 220 may include a liner, a liner wrap, and an outer
jacket. Though, the flexible conduit 220 does not need to include each of the liner, the liner wrap and the
outer jacket. For example, the outer jacket need not be included in the flexible conduit. The flexible conduit
220 and wire rope 140 are coaxial mechanical devices wherebiy the wire rope 140 is disposed to siide axially
within the liner of the flexible conduit 220. The flexible conduit 220 may be routed in non-standard
configurations 221 as shown in Fig. 8. Further, the flexible conduit 220 may be used in combination EMT
130 and/or pulley elbows 150 to couple wire rope 140 between, for example, structures such as the pull
station 400 and release mechanism 160. The wire rope 140 may be composed of a metal, such as an
aircraft quality stainless steel braided wire rope with, for example, 7x7 braiding. The braiding of the wire rope
may allow for the wire rope to be more bendable. Alternatively, the wire rope may have different braiding or
no braiding at all.
[0084]  The liner may comprise a material with a low coefficient of friction. For example, the liner may
be composed of in part or whole a plastic material such as, for example, an acetal polymer, a polyethylene
polymer, a PVC polymer, or a Teflon® fluoropolymer. In this manner, the liner may reduce the coefficient of
friction between the liner and the wire rope whereby reducing the force required to slide the wire rope
through the flexible conduit.
[0085]  The liner wrap may comprise metal or composite, and may be a wire braid (such as a cross-
weave), a flat wrap, or a wire wrap. The liner wrap may provide structural support to the flexible conduit 220,
8



[0065]Fig. 15B is an illustration of the auto wire rope tensioning
mechani sm conpressed. [0066]Fig. 15Cis an illustration of the auto
W re rope tensioning nechani smextended fully. [0067]Fig. 150 is an
illustration of the auto wire rope tensioning nechanismw th parti al
nmovenment pull testing fromthe pull station. [0068]Fig. 16A is an
expl oded bottom perspective view of the junction box and facepl ate
with break rod storage nechanism [0069]Fig. 168 is a top perspective
view of the faceplate. [0070]Fig. 16C is a bottom perspective view of
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cable ~ do not disturb”,

[0086] One example of flexible conduit may include Bowden lined conduit 500, illustrated in Fig. 5A.
The Bowden lined conduit 500 may include an outer jacket 502 composed of PVC. The outer jacket 502
may be a 0.197" outer diameter, for example. The Bowden lined conduit 500 may also include a wire wrap
506, acting as a liner wrap. And, the Bowden lined conduit 500 may include a polyethylene liner 504 acting
as a liner. The wire rope 140 may be inside of the polyethylene liner 504. Another example of flexible
conduit may include a braided conduit 305, illustrated in Figs. 5B-5C. The braided conduit 305 may include
a polypropylene outer jacket 310. The polypropylene outer jacket 310 may have a 0,203" outer diameter.
The braided conduit 305 may include a wire braid 330, such as a 12-16 wire braid, acting as a liner wrap.
And, the braided conduit 305 may include, an acetal liner 320 acting as a liner. Stilt another exampie of
flexible conduit may inciude a long lay conduit with a polyethylene jacket of 0.187" outer diameter, a wire
wrap, and a poiyethylene liner. The flexible conduits illustrated in Figs. 5A-5C may easily be bent without the
need for permanent deformation {or reshaping) of the liner or liner wrap.

[0087]  Further, a lubricant may be used to reduce the coefficient of friction between the wire rope 140
and the liner. In particular, a lubricant {such as a Silicone lubricant} may be added te one of, or both, the
flexible conduit 220 and the wire rope 140. For example, the interior surface of the liner and/or the exterior
surface of the wire rope 140 may be coated with a lubricant to reduce the coefficient of friction between the
wire rope 140 and the liner. Alternatively, the liner may be attached to the wire rope 140. For example, the
wire rope 140 may be coated with a lubricant that subsequently solidifies (or partly solidifies). In this way,
the wire rope 140 and/or the flexible conduit 220 may include a liner.  As discussed above, the flexibie
conduit 220 allows the wire rope 140 to be pulled at the pull station 400 in order to activate the release
mechanism 160. The following is an equation of the forces associated with the pull station 400 and the
release mechanism 160:

[0088] F1=F2xe"™®

[0089] where F1is the force at the pull station 400;

[0090] F2is the force at the release mechanism 160;

[0091]  uskis the coefficient of friction; and
[0092] Bis the radians of total flex where 360 degrees = 2 pi radians for the flexible conduit 220 routing.
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[0076] Fig. 17D is a side view of the pull station with wire rope
routing on-center to the junction box interface hole. [0077]Fig. 18A
depicts a perspective view of a P& cap. [0078] Fig. 188 depicts a
perspective view of the conpression fitting. [0079] Fig. 18C depicts
an expl oded view of the conpression fitting and the P& cap depicted
in Figs. 18A-B. [0080] Fig. 18D depicts a perspective view of the
strain relief. [0081]Fig. 18E depicts a side view of the strain
relief and the conpression fitting prior to attachment of the strain
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an aircrart qual ity stainless steel bralded wre rope with, for
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the wire.9pe elE:anQl%oWJOea 9&9@@&[’1&1 bRlals Blnr%tblo)( etoY a sthftBrdMideFicd) OREthEBNIey
have di fi:nfloec'\: e% anJ 7alb mla)rr] ge conflgured m a wg oneq\tatlon (a as shown in Figs. 7A-B and 8A-B) for a shallow
box. In a first configuration for a standard electrical junction box, portion 615 or 715 may be pressed into the
faceplate 410 in receiving location 420 of the pull station (shown in Figs. 8A-B and 16D). The portions 615
or 715 may be multj sided, such as square in shape, and may include a series of grooves 726 or snap fitting
features 627 to provide positive engagement of the pulley blocks 610 and 710 into the faceplate 410. in this
manner and with a square configuration, the puiley blocks 610 and 710 may be pushed into the faceplate
410 in any one of four positions, thus allowing the cable exit points to exit the junction boxes 440 and 445 in
any one of four holes 430 or 431. [n a second configuration for a deep electrical junction box, pulley box
portions 620 or 720 may be pressed into the faceplate 410 of the pull station (shown in Figs. 7C-D and 8C-
D). The portiens 620 or 720 may be muilti sided, such as square in shape, and may include a series of
grooves 726 or snap fitting features 627. In this manner and with a square configuration, pulley blocks 610
and 710 may be pushed into the faceplate 410 in any one of four positions, thus allowing the cable exit point
of pulley blocks 610 and 710 to exit the junction box 440 and 445 in any one of four holes 430 or 431
respectively. The junction box 440 and 445 may include a box bottom 436 and a box screw boss 437, The
junction box 440 may interface with EMT 130 using a conduit-to-junction box coupling 131 (as shown in Fig.

17A) or may interface with flexible conduit 220 using a strain relief (not shown in Fig. 17B).
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[ 0084] The liner may conprise a material with a | ow coefficient of
friction. For exanple, the liner may be conposed of in part or whole
a plastic material such as, for exanple, an acetal polyner, a

pol yet hyl ene pol ynmer, a PVC polynmer, or a Teflon(r) fluoropolyner. In
this manner, the liner may reduce the coefficient of friction between
the liner and the wire rope whereby reducing the force required to
slide the wire rope through the flexible conduit. [0085] The |iner
wrap may conprise nmetal or conposite, and may be a wire braid (such
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[0092]B is the radians of total flex where 360 degrees = 2 pi radians
for the flexible conduit 220 routing. [0093]As discussed above, the
liner of the flexible conduit 220 may be conposed of a Teflon(r)

fl uoropol yner, which has a usk (coefficient of friction) of .040.
According to the equation above, a flexible conduit 220 with no bends
results in a force FI at the pull station 400 of 1 pound to generate

a 1 pound force at the rel ease nmechanism 160 (basically, no loss in
the force generated fromthe pull station 400 to the rel ease
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assenbly assisting retaining clip 145. The retaining clip 145 may
contain teeth or cleats 146 di nensi oned such that the inner dianeter
(ID) of the clipis slightly less than the outer dianeter (OD) of the
flexible conduit 220 outer jacket 310 to enabl e positive engagenent

of the teeth or cleats 146 with the outer jacket 310. The teeth or
cleats 146 may be angled in such a way to allow the flexible conduit

to be inserted into the pulley blocks 610 or 710 using reasonabl e
force by hand. Based on the predi sposed angle of the teeth or cleats
146 as sk id mg FB@SSet dddvsaNtimdyO3, tersRAgMRbiInR the Wtrobé €20 tDtRsEOHAMiht binding
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shown in Fig. 13C. Set screws 417 nmay be tensioned against the wire
rope 140 to cause a sufficient binding on the wire rope to prevent it
from bei ng renoved, such as shown in Fig. 6. As discussed above, set
screws 417 need not be used and al ternative methodol ogi es, such as
using a crinp connector, may be used. The second nethod, as
illustrated in Figs. 13D-F, uses a conpression fitting 141 to create
an oversized end of wire rope coupling to inhibit or prevent the wire
rope 140 from being renoved fromthe pull knob body 418. In this
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[ 00109] The equation FI = F2euski 3 nay be used to describe the
characteristics of the flexible conduit systemshown in Figs. 6 and
14. F1 may be the force at one end of the wire rope (such as where
the wire rope 140 is connected to the pull station 400), and F2 may
be the force at the other end of the rope (such as where the wire
rope 140 is connected to the rel ease nmechani sm 160 of the

pressuri zing control station 100 or 200). The coefficient of static
or kinetic friction may be represented by usk. The angle B may be
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[ 00116] Consi dering Teflon(r) to steel usk = 0.04 (such as where the
liner 320 is conposed of Teflon(r) and the wire rope 140 is conposed
of steel), F2 =6 Ibs and F1 = 40 I bs, then B = 47.4 radi ans or 2717
degrees. Wthout a liner and/or lubricant, the coefficient of
friction is higher, such as usk = 0.15. Using the sane forces of F2 =
6 |bs and F1 = 40 | bs, the B = 12.6 radi ans or 724 degrees. Conparing
these two exanples illustrate the significant inpact that a | ower
coefficient of friction has on the flexible conduit constraints. In
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(such aSig ﬁ\tr%WhﬁgCtm)udM?ﬁecfhst ﬂ&'ﬂb;ﬂlc SBRGn3 n&lbgﬂﬂ’drruﬁt@d adic&ing @3hd1@nel that the pull
mechani sm @ be an electrical signal transmtted via an
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be trang0li2td vi whie variansoeidrentsafite neoinhed: keen detserbed tadide apparent fo

mechani §p.( %Pb%?na%ﬁskﬁa bﬁhé“é’rﬁtHét rﬁl\/é\é\lﬁﬁoﬁm@ﬁ@ 8hd ;mw‘emgd?enmwrd fedibiel@ithan the

I
e il WSl W B O o

t he pul langtret roivale®y be connect ed bet ween a first f| ber optic cabl e
and a second fiber optic cable. Specifically, a light source may be
connected to the first fiber optic cable, sending a beam through the
first fiber optic cable. A panel may be connected to the second fi ber
optic cable. In the event that the pull station is not activated,
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Clainms: 1. A pull station conprising: a pull knob assenbly, the pul
knob assenbly configured to interface with a break rod; and a

facepl at e, wherein the pull station includes at |east one
structure to nove at | east one of the pull knob assenbly and the
faceplate in order to install the break rod. 2. The pull station of
claim1l1, wherein a part of the pull knob assenbly that is configured
to interfaggnaMth the break rod and the faceplate are novabl e
relative to one another. 3. The pull station of claim2, wherein the
facepl ate is aspiatdipRarcymaiisng:he part of the pull knob assenbly that
is configured to interface wth the break rod is rotatable.. ﬁj_%ped.
pul | st ati onaell kneh ssanblyyfbe Bplhknabessrmyly E%?ééﬁﬁﬁ‘f@“ SHithya ek rgd;
pul | hagp e connected to a pull knob, the pull knob connected to a
rope, and the rope connected to a rel ease nechanism such that a user
pul l'ing the pdddeplagndl e will pull the rope and activate the rel ease

mechani sm .Wherein the. pull ob an | i d
to be rotated hF‘ffr’le\t/ﬁ]'? P}ﬂl ! lélgltljlflE(')Sn";‘l§ ?er? Stoogﬁ gtrnﬁ) oleitﬂﬁ{é}% gtclgés\?\f%ﬁgﬁth%wl?
break r @dgl, ¥a&RBlyAnd IR haphpd ateeddrie vl shetiredkaadt two si dewal |'s; and
wherein the pull knob and pull handle are configured to rotate in a
second direction opposite to the first direction in order fer the
break rgd to ; t L o1 RfobtBenibMpihat devsfidused o
of the ?acepﬂgggﬁﬁgﬁﬁ%ﬁﬂgm%ﬁﬁf%ﬂ%ﬁﬁ%ﬁ?ﬁﬁF%?g?n11, mheﬁgfn at Ieéit
one of antpdide wifh thibrepkikdd dndahe Basepbarbhng nevnblegelpiéd teOne ARURFace with
the break rod and the faceplate is configured to rotate in order to
install the break rod. 6. The pull station of claim1l, wherein the .
at | easty. one ThE HLIC ktafich oMditde svhareknihl fceplatede katimant andebesparbofghe pulbn
of the pull knob assenbly wth at | east ortion.of the faceplate or
it 5

oq\ﬁ-ls[rﬂta b?q.

for | ocknelyassemblyshat isconbewies fp Biertape ™ east a
portion of the pull knob assenbly, the | ock being
4, The pull station of claim 3, wherein the pull knob assembly comprises a pull handle

connected to a pull knob, the pull knob connected to a rope, and the rope connected to a release

mechanism, such that a user pulling the pull handle will pull the rope and activate the release

mechanism;

wherein the pull knob and pull handle are configured to be rotated in a first direction in
order to interface with the break rod; ’

wherein the faceplate includes at least two sidewalls; and

wherein the pull knob and pull handle are configured to rotate in a second direction
opposite to the first direction in order for the break rod to be received by at least a portion of the

two sidewalls of the faceplate.

5. The pull station of claim 1, wherein at least one of a part of the pull knob assembly
configured to interface with the break rod and the faceplate is configured to rotate in order to

install the break rod.

6. The pull station of claim 1, wherein the at least one structure includes a lock for locking
at least a portion of the pull knob assembly with at least a portion of the faceplate or for locking

at least a portion of the faceplate with at least a portion of the pull knob assembly, the lock being
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user configurable such that when a user opens the | ock, the user is
capabl e of noving at |east one of the pull knob assenbly and the
facepl ate, and such that when a user closes the |lock, the pull knob
assenbly and the faceplate are stationary relative to one another.

7. The pull station of claim®6, wherein the lock is configured to
lock the at least a portion of the pull knob assembly with the at

| east a porti t u

wher ei n ‘tHe Con%lgll“% le &attslsg%}n% ‘%gr r%fm’stysg?%& gh}? %% 39 lgt)fﬁlloain@aﬁem one
wher ei n dfhige ﬂwlcl&ob &ss(embfy gﬂrtmifatqalaa,gagewh thin vdtenlaeasmtcl@sepdxetloctm the pull
pul I knaob body ull station of .cl erein the | ock
conpr i sé&°8 a%ﬁ?%lyl Q?él?ge fag Iat%a'ﬁéfal%ﬂal?'éﬁlatévc?ﬁ? 6%?% "a pul | station
conprising a pull knob assenbly and a faceplate, the puII knob

assenbly adapted to interface with a break rod, the meth
conpri sifg: The pullstavipmgf dleim @aderdimthedockas corfigared o &%ﬁktthf'o?t l¢aska pRitipn of

knob asztg glflgkﬁo%aatssel 139?”(5} |nga[t?%fttzio%dlﬁ ﬁ&ftE@ﬁlc )48 the break rod and

the fac rea 11. The met hod of
claim 10, wherein said noving conprises rotatl ng the at | east a part

of the pull knob ssenbl that is COfI to | erfacevvl
break rod andbemd FE‘E%P%"(I%‘H} Ierere the ﬁ%?lﬂ comfﬁses’?ﬂm i ﬁoady’

of claim,3l, wherein the faceplate is statlonary and the at |east a
part of the pull knob assenbly that is configured to interface wth
the break rodvhesein gredeakds conf@urerie engaghouthor leastainprithe puthierabitedy he
faceplate is rotated and the at |east a part of the pull knob
assenbly that is configured to interface with the break rod is
stationary. Thé.pullBetioebhdsinos, vaieadimtitlockdvenpeises assipl lackt at i ng

conpri ses: rotating the at | east one of at |east a part of the
pul I knob assenbly that is configured to interface with the break rod

and the ffpacepd ﬁfeﬁloﬂ%lacoflﬁélﬁ{ngcﬂ FBICHAtRA; combﬂﬁﬁghpﬂ]gkﬁdﬁsbeﬁﬂﬂk and4 facapidte,
rotating the at |east one of | east a part of the

u
assenbl yihe pelt kaob aseantily @ﬁa@éﬁdtt@ mtmfaéﬁ e Ripakyod e @P@aﬁ C?@a“%m%l the

f |
t gcf E ea]E Ier IS,? ngmﬁlg%%}?%rsf&{eeoq{d{ RBst atplaﬁ o Bl KEbh SSLLOR (RRINGNERRRE S €

interface with the break rod and the faceplate in order to install the break rod.

11.  The method of claim 10, wherein said moving comprises rotating the at least a part of the

pull knob assembly that is configured to interface with the break rod and the faceplate relative to

one another.

12.  The method of claim 11, wherein the faceplate is stationary and the at least a part of the

pull knob assembly that is configured to interface with the break rod is rotated.

13.  The method of claim 11, wherein the faceplate is rotated and the at least a part of the puil

knob assembly that is configured to interface with the break rod is stationary.
14.  The method of claim 11, wherein said rotating comprises:

rotating the at least one of at least a part of the pull knob assembly that is

configured to interface with the break rod and the faceplate in a first direction;
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15. The method of claim 14, wherein said rotating in the first
direction conprises rotating only one of the pail of the pull knob
assenbly that is configured to interface with the break rod and the
faceplate in the first direction. 16. The nethod of claim 10,
further conprising: prior to noving at | east one of at |east a
part of the pull knob assenbly that is configured to interface with
the break rod and the faceplate, unlocking at |east a portion of the

pul I knob assenbl y;, Wi ﬁEbJ‘e@E‘?& ﬁmportl on of the faceplate or
unl ocking at least a portion o faceplate with at | east a portion

of the pull knob as&ﬂngﬂwﬁikﬂﬂonibémﬂaﬁhmﬂmobfmbpﬂhh&ﬁnmmhﬁﬂgﬂmt$a|d
unl ocking inclu nIo ~'n t t l.ea rtion .of the pul
assenbly with° Qtnﬁ‘§m§ %WBB%‘%%W ’Pl‘gtth Blla%?tléa Secfgd% ﬁ%‘mn £2
nmet hod of cl adee@nwduet«,udsﬁ Hﬂﬁﬂio S5 PIPikd BItADfrst directio@f t er installing the
break rod, |ocking the at |'east a portion of the pull knob assenbly

with the at | east a portion of the faceplate.
15.  The method of claim 14, wherein said rotating in the first direction comprises rotating

only one of the part of the pull knob assembly that is configured to interface with the break rod

:.'v{-‘

and the faceplate in the first direction.
:
16.  The method of claim 10, further comprising:
prior to moving at least one of at least a part of the pull knob assembly that is configured
to interface with the break rod and the faceplate, unlocking at [east a portion of the pull knob
assembly with at least a portion of the faceplate or unlocking at least a portion of the faceplate

with at Jeast a portion of the puil knob assembly.

17.  The method of claim 16, wherein said unlocking includes unlocking the at least a portion

of the pull knob assembly with the at least a portion of the faceplate.
18.  The method of claim 17, further comprising:

after installing the break rod, locking the at least a portion of the pull knob assembly with

the at least a portion of the faceplate,
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