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
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[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 meehanical 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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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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mechani sm An auto wire rope tensioning nechanismmay be used to

mai ntain tension on some or all excess wire rope after installation.
The tensioning nmechanismmay al so maintain 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 nmay enable the

i nstall ation personnel the ability to test pull the wire rope through
the rigid or flexible conduit w thout activating the system
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a need for other assembly components. The pulley block assembly may contain cable guick-connect
capturing features to enable rapid flexible conduit instailation/fengagement into the pull station assembly,
This flexible conduit installation may be performed rapidly without tools, thereby minimizing the manpower

required to field install this system.

[0016] The pull 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 alt 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 culiure specific language alterations without excess cost. The cap sysiem may be
labeled or colored in any fashion specific to the end user needs, all while using the standardized pull knob

assembly base element.



[0028]Fig. 7Ais a first cross section of the pull station with
integral pulley block and cabl e conpression 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 shallow junction box. [0030]Fig.
7Cis a first cross section of the pull station with integral pulley

bl ock and cabl e conpression connection in a deep junction box.
[0031]Fig. 7D is a second cross section of the pull station with

i nt egr al [@AA7]ey Abbisaiksedatiove ablie repemmy ds s$editp coneaidint pubd Rnob Bsemblie Gpthe release

junction mlaé}’?émsrL O;Qx?’g]t(!: Wik ro&&er{s%mﬁg ffnéd'hﬁﬁlsngﬁm Lﬁ&ptB h@ﬂtaﬂfteng'bﬁorp%hk orall
station with Screw

1.N
a shal | oﬁi“’et?nc"t“’f%"% Ee’ "ngaﬂﬂésﬁgﬁe”s"’% ﬁ%‘ss ecaéf ﬁ‘a" O ta‘”?%ee" f‘f”S!ﬁa%sFmay to
the pull b%wateﬂ dyshvig therfapeptategyhie it jsin 4 @wyb@ atikateience adliolt tengipn acthegicess wire
connect i e By énablb &leliwiigtion erécane! BeXbiith QAAdur it wirfapé SroagH thé Bdid & MOSse

section gy, p&th&ﬂ ELtwactFn He Qsﬁhe‘M 6r&shd%§ A5ritbt nRUhdn oAk 1RREGAPL FotREheq)

SCcrew connec j unct
he wire rope testmg methodology may provide a smgle person the ability to validate that the field run

conduit system (either using a rigid or flexible conduit) allowing 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 forcé required to pull the pull knob
assembly.

[0018]  Other systems, methods, features and advantages will be, or will become, apparent to one with
skill in the art upon examination of the following figures and detailed 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. 1is 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 handte with wire rope connection.

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

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

[0024] Fig. 5A illustrates 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 is 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.



[0035]Fig. 8D 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 exploded 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 screw fit. [0038]Fig. 10A is an

expl oded view of the pulley block with groove fit features.

[0039]Fig. 106 is a front view and side view of the retaining clip

and flexible conduit. [0040]Fig. 10C is an expl oded view of the

pul | ey b[030Iw Fla. Bniap ki dros edttian o $e pli0RHAidY] Withgnteglth Plilesbieck biddzble ¢bremession

of the pwnkecggrﬁpbggbpgy,lcg,onlggpb rotated relative to the facepl ate.
[0042] FIB? é IS a cross-section (E-E) fromFig. 10D. [0043] FI% 10F
d

is an ex B8r 1 1B sqogirst caish sefiort qf Higmp stption g, inteand gullplepk andepbles a
front vi esmpedssibhenimretidn is4 adeb pictpiibéx. knob of the facepl ate assenbly

t t 0 Fig, J10H i ) Fj
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[ 0047] Fi epnectidn in § sheligyeiragieciokve vi ew of the pul I ey block pulley.
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Fig. 10 ¢onnection in a shallow junction box.

[0034] Fig. 8C s a first cross section of the pull station with integral pulley block and cable set screw
conhnection 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. 10Ais an exploded view of the pulley block with groave 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. 10Fisan ex;;loded portion {(detail F) from Fig. 10E.

[0044] Fig. 10G is a front view of the pull station pult knob of the faceplate assembly not rotated.
[0045]  Fig. 10H is a cross-section (G-G) from Fig. 10G.

[0046] Fig. 101 is an exploded portion {detail H) from Fig. 10H.

[0G47]  Fig. 10J is a perspective view of the pulley block pulley.

[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
pull 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. 12A is a front view of the faceplate of the pull station with the pull knob rotated and with

walls proximate to the pull station.



[0049] Fig. 10L is a cross-section (A-A) fromFig. 10K [0050]Fig. 11A
is a front view of the faceplate of the pull station wth the pull
knob rotated. [0051]Fig. 118 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 faceplate of the
pull station and junction box with the pull knob not rotated as

depi ct ed [(05h] 1EG. 12’@30@544@1@: ofir%#adeaataofftmmu stdfiod Wit®fhe plidndtareplatt @ndfith

the pul | ﬁlk%?dx%te%ih@p&lﬂ?an knob rotated and with walls proxinmate
to the puII station. [0 Flg. 128 is a front view of the facepl ate

of the plf9% S:JtafigoT?C\AHW”i PRESPRAIVE ViemeStherfeserlpte pibaill alnbnahd ilnofier Hos with the
pr oxi mat ﬁuiltkaotida»eropwldlassép&tddm@; 12[50056] Fig. 12Cis a front per spect | ve

vi ew of L 7:Iac Le ofersth Vé)ul ) sthat‘|Jf an unction % t Wshol :
pul 1 kno 8. 205 Seeadr L hig: o ogt obdy i ing BA st sirgos woin
per spect Fh\?é"f%TOB@s section of the pull knob, wire rope, and the set
screws hedohsP9 Fig. 138 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 depicted in Fig. 13A.
[0060] Fig. 13D is a top perspective exploded view of the pull 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. 15Ais an exploded view of the auto wire rope tensioning mechanism iilustrated in Fig. 14.
[0065] Fig. 15B is an illustration 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
slorage 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 s 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 on-center to the junction box

interface hole.



the wire rope. [0058]Fig. 138 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. 13Cis an exploded 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 exploded view of the pul
knob, wire rope, and conpression fitting capturing the wire rope.
[0061] Fig. 13E is a bottom perspective expl oded view of the pul

knob, and wire rope capturing the wire rope as depicted in Fig. 13D
[ 0062] Fi fA07BIF Fig. DY 08de-ve@eK ihe pulickatibrv@thpiit Fopk Rdtng ondcerger taXpejundiistbox
conpresshgﬁm£q$@|ng capturing the wire rope as depicted in Fig. 13D.
[ 0063] Fi Is a representation of the pull station, flexible cable
routing, ﬂ%ﬂ?& Taufie: i depigtoprerspedivs ey 9§ RRSERRINI sm [0064] Fig. 15Ais

an expl Oftﬂﬂa | eW OlfBB Elgﬁct@é‘&e@spﬁ‘&tlb@w&p@%etcerﬂ&b&r&ah feingrechani sm
illustra q [0 15B is an illustration of the auto
wire rop %[ ghlSI 619“ 1ﬁ8 d?%c&mﬁxglpﬁeg alﬁﬁ ,o%tg%ré)dwpressmn fitting and the PG cap depicted in Figs.
18A-B.
[0080] Fig. 18D depicts a perspective view of the strain relief,
[C081] Fig. 18E depicts a side view of the strain relief and the compression fitting prior to attachment of

the strain relief.

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 1o 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 fiexible 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 whereby the wire rope 140 is disposed to slide 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. 6. 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 finer may
be composed of in part or whole a plastic material such as, for example, an acetal pclymer, 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



[0066] Fig. 15Cis an illustration of the auto wire rope tensioning

mechani sm extended fully. [0067]Fig. 15D is an illustration of the

auto wire rope tensioning nechanismwth partial novenent pull

testing fromthe pull station. [0068]Fig. 16A is an expl oded bottom

perspective view of the junction box and faceplate with break rod

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

faceplate. [0070]Fig. 16Cis a bottom perspective view of the

faceplate illustrating storage of the additional break rods.
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jacket. For example, black text may be printed against the red outer jacket indicating the “fire suppressicn
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. Anocther example of fiexible
conduit may include a braided conduit 305, illustrated in Figs. 6B-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 acfing as a liner. Still another example of
flexible conduit may include a long lay conduit with a polyethylene jacket of 0.187" outer diameter, a wire
wrap, and a polyethylene 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 Silicane lubricant) may be added to one of, or both, the
flexible conduit 220 and the wire rope 140. For example, the interior surface of the liner andfor 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 finer. Alternatively, the finer 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 flexible
conduit 220 allows the wire rope 140 to be pulled at the pull station 400 in order to activale the release
mechanism 160. The following is an equation of the forces asscciated with the pull station 400 and the
release mechanism 160:

[0088] F1=F2xe"™®

[0089] where F1 is the force at the pult 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. 18B 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 ai rcrﬁ}fpg%i]ual ity stainless steel braided wire rope with, for

exanpl e, br Hediiey Plogks & 19379787 ey Jpw fopissialienan it a)eehralrosss BRP #57

t he wi r estardprd eleciridabbord4e a beapckiEbirienl boXl 448 oned hoveFoy a stahdardwlgclical bpe thepylley

have di f{i@keio aRs Plotiah)Be BdnfiglPeddf 2Hidi dAthtdibon B bhowh RORA] 7€ ahd $268) 1dF8¥haliow

tcﬁgp[ : ?]g?og. marf atﬁresli cl:cx%Jfrgu\rlgtignhfora a sta(l)nWarg %%;;htk!.aﬁbnec%n b%]:c, pl:)lrtiéncéils(gp T 5'1:11%';/ bg ér%gsrgtl:l fraﬂo the
facepla?é 410 in receiving location 420 of the pull station (shown in Figs. 9A-B and 16D). The portions 615
or 715 may be multi 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 pulley blocks 618 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. In 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 portions 620 or 720 may be multi 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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be conposed of in part or whole a plastic material such as, for

exanpl e, an acetal polyner, a polyethyl ene polyner, a PVC polyner, 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 wap nmay conprise netal or
conposite, and may be a wire braid (such as a cross- weave), a flat
wrap, or a wire wap. The liner wap nay provide structural support
to the fI[@096]l e Toomtley HocRIDP 2B 719 wehunggehstonigbted tpdns iS¢l hpidieki chlde ¢riting the
liner. TRRab &%ewéﬁlcmctﬂﬁb&eﬁm&e\’ Qﬁce'ﬁIeFHHgéflﬂ{e‘?unantbbx AcRlsWhiad 430¥%r 431
of hol es t}ﬂeret(ﬁ o) 82 As di scussed above, the flexible conduit may
incl ude an"SUFEY"F9eKETD The outer jacket may conprise a

pol ypr opy0@avd rrﬁheepulad blocles (RWENITHD elidwalin Figs 1@t dne noBmaticdblde a plikg 640cHd 740
mat eri al With Jéﬁﬁnggl'gr gf)uflle@\gilﬁe}low %‘oﬁ Bus'mbl |lb€‘rdér"t@r@dlﬁg th@%r&%sé@y Q%ulHﬁg\gire

for a varie

Lo o e S sl sSSP e SR G 51 5B, Mg oo 160,
condui t Z20Rullepteo enfre may becdeancciga ip ralley blobles 18 of W eeing milktexigscrre tiyeaded boss
t her eby s@fpiiidy@xiafetahing BB, WRERMPE oNBE Madhs Siwhieh tb dankd: in¥ plildy ﬁlcludes using

fl exi bl eE,S?ﬂgy H_;.Isli—\af?é41 a§f\§|§%—ded{§@‘eﬁ‘i§%ﬂ ( oppuﬁ%%éb)l 8'%{'“{12 teh?q'ra\[t ?tgl ana tl}reaﬂed

indicia (suc
For - ox B s 42 [orpuley TRy Alstrapielf0ees Iatireemeardp 1estiabe ae ks

i ndi cat i egmbleghréfden eullsyipil B8 giap be Dbl Bto-thethmllaydlocidio Séaurehiie pull Q@36 H:Ore Fig.
exanpl e ¢da ff.ultl‘%?(llllmrﬁe% Kb siRVredeREd 7‘25‘% RAWEERInG bdrs tbr Qﬂ&%ﬁ' ctablé 995' and a

illustrated in nwlt; e_an
st Ao d s e sl S PR S LG RIS, BBt D] 880 H ey
0. 197" otiea feﬂ%flﬁaﬁretseﬁp Clepideckipg sutiptect28, Find a Boatdkrizining heesfociedble cabtk 05 may

ia: ﬁ gdl ggLam a merp%uéyrbms%%anma hgggcoﬂ%c@ioltﬂem@{xblé’\ﬁoﬂmm zé@&is.ngtan%te%%\r@ren

I ner C
[ ner STty SRR ey i, 3nd Bk bR e b Dttt S [ sirergongs
Anot her &xaivpltee igfer ﬁ'?femrbpéoféf@mﬂms slightyess thah theeulgr dianmited €3P) obihel rxible conduit
305, il | emtav@t jedket 30 fol sSble RBtIEEngabBMeR bRh&IREN exoznbdwms Wihd@Yer 206k SHAE The

a_Pol VP! ROKLANRIOUS by bARE 1n 340 2 WLDB Q) KRR ﬂﬁlt&%%%er]te%(ﬁhgﬁwe Py
i e G B30T103 P gt e by T eBﬂiP%?fb‘he BIEPAEy 2800 e GRS

And, t hel4§raasitbed indtdgsdHiAtan® OB, reepval pichefgaible agmdait20 &bm khepaliey Bidtks &t orrIdp is
as a lingkde dﬁﬁcblk sndREAE Feqﬁ?é%@s@ ofcf sp&lﬁ&bp |Aﬁerﬁé?inEnn’iWaJ H@Qllsébqﬁ 1&e of

! Ong ! aythe repamm ahp“h%p coan ﬁt t¥ f}eXIXI on%ml 2?2%10 t%? ﬁ)ull.;,\(yqrbcic s 610 oru‘}ﬁt ghe puﬂ%?bﬁ)cks

awre wa ene Tiner. e cond

illust ra?@d’r TW "PW@@O '"GNEQGPHWC%QFW?C%@S%%&%W witgaere Hhexitpaialde engple the
per manenjullglesiooksead biom 0 (csougledieayitt YT edndditvempriegs@h filliigs|or $tBdT fAMh T .conduit

[ 0087] FUJaEﬁ%?anrc@up‘h#@“ cant may be used to reduce the coefficient of
friction between 't wire rope 140 and the liner. In particular, a
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[ 0093] As di scussed above, the liner of the flexible conduit 220 may
be conposed of a Teflon fluoropolyner, 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 nmechani sm
160 (basically, no loss in the force generated fromthe pull station
400 to the rel ease nmechanism 160). Further, according to the equation
shown above, a flexible conduit 220 with a sunmati on of angul ar
curves ofnap logk fegiyieA3s mavbayserbig cRaegy the Bl kpehaedy4 Bdite plageiongpihy pyl kgl bpdy 418
stati on #0&Qated inth.it2 inapm@itehs I tbis gey) @etieknab Hodp atathyfbe ra@geditiativa & thetlaephe
mechani s molti@emétnes} me%u]\/‘@a}fb > by R rﬁéw&%q étélsnafr,t SR eI Ay rhay%%%tst@é
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[ 0099] The fire suppression systemmay include a faceplate 410 that is
coupled to pulley blocks 610 and 710. The faceplate 410 may i ncl ude

|l ettering in one or nore | anguages. The faceplate 410 nay be coupl ed
to pulley blocks 610 and 710 in several ways, including using one or
nore set screws 417 or snap |lock features 627 (illustrated in Fig.

10C) that may couple the pulley blocks 610 and 710 into engagenent

with the faceplate 410. Alternatively, instead of set screws 417, a
crinp connector nmay be used. The resulting conbination is a faceplate
410/ pul | €§ewslinoftik 189.05ab peremp@d EBeptedensiagedagaing e mise epe Widm caupea sufficient binding
f acepl at en th Qiré @peRPfv@iit Ren Vlidgherhdved, Sichis kiok i F&@BUA@dJ&:‘ESS&H e, IsBt screws

Fig. 9A 4??Sr§=@pAt¥e ged%klﬁalt&“%}tk@%etnp&aﬁgleg %\%h aQLQngt E@%%Qc!tcﬂtrﬁay%égséga*he

be acconplish
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set screw threaded boss 424. [00103] Activation of the pull station
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In this configuration, the OD of the conpression fitting 141 nay be

| arger than the OD of the wire rope access hole 426 in order that
renoval of the wire rope 140 fromthe pull knob body 418 is inhibited
or prevented. [00104] The faceplate 410 may al so contai n contai nnent
boundary di aphragns 415 (illustrated in Fig. 16D) | ocated in each
facepl ate 410 nmounting screw boss 414, (illustrated in Figs. 9A-B and
16D). The contai nnment boundary di aphragns 415 may be used to reduce
or mnimze any contam nate such as grease, dirt or grime from
penetrat i[00a7e f auiepltiatpel 440n salienstsad halcdictte ectinetah mgy biteh Gatdmira wire
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[ 00110] As di scussed above, there are a variety of ways by which the
flexible conduit 220 (and the wire rope 140 inside the flexible
conduit) may be attached to various structures in the fire
suppressi on system One exanple is depicted in Figs. 18A-E. Fig. 18A
depicts a perspective view of a P&® cap 800. As discussed in nore
detail below, the P& cap 800 works in conbination with conpression
fitting 810 and strain relief 820 to connect the flexible conduit 220
and the wire rope 140 to structures within the fire suppression
system digel7Basd yin Etrhen the 558 sap 808 haseam, intglidTONEd(tra) ingiadee threading 804. As
[ 00111] The:ReR isatre 388 Hele! 415HaRn 8f thod@in82r s20\hafléchiddtts @ thrlad¥gB61.
detail b b the hole 802 may have a radius | arge eno%ph to pass
Jodttz &

wire rop t hr JuGASEFRAICls 2 E'HP??’é“eé’f?ﬁ’l"f‘h%ﬁ%'iP@ﬁs' gng £10- Hhe cqnprssssipn Bting
condui t 22Dindales oimppasen fithp car12 akdoromenesaigplfiting iéie bty 8 &4. 3D comeryesien fitting
suf fi ci eMalnbody Bk nasbe dohRdcteli R S AGE witlin hbfire BBk dtney s Aldntas 2RRion box
(such as 1%00I %eth g&ne | iner 504 and acetal |iner 320) cannot pass

t hr ough. 'A"f (=LY exanpl e may be where the hole 802 dianeter is

equi val ef@0t18]t he RinIt&e dgptlke bxpthidededvesf thefcomiressioh étkngs1e agthelPG capB@0. The

and ?_10 tP%Q CaPib Safbe Shivadel MPefrkbthdboproichithg b 48 addthOcomBRssion fitting
junction bo

e O_.or 445 (as,.vie in,_  Figs 8 .and 7D). Further
he. Pao. EAD PO PR PREEE 110 B PR hense Shasied SIS ooimbsssin ipdaton boo
As di scudtkauchas horceewine thgichmisessigniting ope 12 iy thsfcompressipp fiingynaie pqdy $14850
may conneedadé 817tol @etchingadion attidain fodPd1h2hi thgkadsldhBin GHepiocduFace of the compression
per spect gtﬁ%) c\éhgfﬁ @‘I‘ sﬁm G!%ggﬁt&%%}n?{gr éf!tﬁetlﬂd@g;aéét% aTlﬂg leS RN thPiRhe? Biameter of
fitting I ncl udes conhpression fitting cap 224nd conpressi on
fitting MSCAMBEEY" B carpl? se GifpPesPaisien fitp AP SHamay ﬂ'BﬁWt%TﬂPﬁﬁﬁaptﬁB“-
connect eéurther, the sttesiEmeteeofithet AB9vap B9 ridyibe lessippr @ $giabn treyesteedigmatanotthas
j unct i onchQ¥esdidPsttind MaMBboid1l. BUs wdyORkh HefcbBpreskBEiRYap b2 id8br&ER bRE 6d

view of the canpression fifti the P& cap 800.. The PG cap
300 mmy BEEERAvERREn B e My B e PR By n B> and
t he conpi®kigiddn f iAd i8tydentats A pbromhyetivg Lidw ofhestebnpied28i T sfrait tedief §2Ciaqudes

812 may th&iNelREcpbbAGRMkIT Qid Rein SOVREE ST Qi lehck EpG2PREIRIED HMe 84y which

cbopr aos B REIR AR TR R0 Rl el B Bl g an o
fitting WegRANDYINDggadzdM efifiedEisaRnPP0am thif e the slraiipfehB20 sy be Rigached.
conpress gﬂﬁ 1Byt R euefidida Qi@@&ie@&%rain e 88048 theGbAprBlsRh fifhg é_1b%rior to
o B o2 R Ao b S0 ol Mo B G5 i o
onto t heA'PBQSf@ﬁ?Q%@?OOF'ﬁ? viFrRgpRe 1A &ap be @fded injpries lenctiestbox fd- P09 cap 800
may be | gRA160aN YonSRH@ Teh O td\ReePibk €0.0d (RABPLSIheRiheliRg 38PRRERRSEIR Teflon®
015" | TR bl Ll R B S LS 00 g b B
cap 800 faseeheVihortialiepranderiyprieast the cpsfficlsatofietion isfhgherispiFpsyisk $8(5. Using the
depi Ct S sanRE6EREE,IVEbVAne W, D40 Ibd) e R BRI Tadiddbk bef24 82fees T BOMSEkihdthése two

relief 8 LAC in el ) - ai i gf . majin: body
54, - TheooT o SR g bRl fsb T R Solmil yS ! g b BTyl

f1 exi bl eCRHRNET (N Doeramly U usk T A0HJ feabip cwpyitipay b Byt 89 imgsiahridhbalgles 24

i ncl udeswiednrae deiergnpB2ABing osk =t thibdsithonighaiingrh tHelfiexitiidoeduil sna 04 beat attiiessail Bngle
cap 800. 5B idtks way, the strain relief 820 may be attached.

[ 00115] Ftﬂ%ﬂ %fE depicts a side view of the strain relief 820 and the
conpr ess Witid fexible gondyt 22041 g Fra &PRERTONGYSIaThBAKESPigT t9 BptpldhandheEMT
As showni3otahethé Beddglsl pulbp altlewst150rshpwh @ Figt. . aBhtbel, thefickhie cetduinkan stilbrovigks a
820. An dpenem@lsg@enPQ.%na@ﬁﬁhe&Qqupe;@giowsyseenréﬂ% i £, 1B RSipBULARA sfsRiQvak he

j ti b 20. 16] Co d Tef | t eel k = 0.04
J( g{]g hl S_QCY\%%%W%T e ?fﬁg LB?‘%@}E}S g/él??%i s§?\r8 hﬂ%&@%&orﬁ%%&sfeﬁw&%g a SHOS cycle test with 150

feet of lined and coated Bowden conduit, eight 90 degree bends with 2 3" radius, 15 pulley elbows, a pult
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and the wire rope 140 is conposed of steel), F2 = 6 Ibs and Fj = 40

| bs, then B = 47.4 radians or 2717 degrees. Wthout a |liner and/or

| ubricant, the coefficient of friction is higher, such as usk = 0.15.
Using the sane forces of F2 = 6 Ibs 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

fl exi ble conduit constraints. In the exanple using usk = 0.04, the
flexible conduit nmay be bent 30 tines at right angles whereas the
exanpl e asfiangvittis kuit-in@ull bipei, #ridatIb lolrat lonenend) the rehidfing foeeioh he otherid ibeing
may be bendsiBd or NEragARB 22RQHRs &MHalon®r . 14BS WilhQQh4d sERB, dxbePXiifhl ult station

conduit 220 in e fire su S|
t han t he%ﬁw aig% q_rl\ dno{ergl:ularg%%g orﬁretgﬂene?(l?ﬁmq%%%\sn%fgﬁ ouné IoacJ phﬁ resul‘lr?
Fur t her , forqgevap P&sq R?P@’Sd‘@ihaﬁ‘?'ﬁda%‘”%tloﬂ pit- %§r“2§V| des a reli abI e system

Si mdl a{ coﬁfsqe fi rp@, d%blﬁ@é’dee%&eotﬂe ﬁd«%k%ﬂﬂdﬁ#‘ﬁ%e‘ c@anbtgd todhe ARBS Ablr@mrhﬂ Sinel,
conaul Sé(s vale

of
degr adat 350 ﬁ,ﬁomer pu] eés eldctncartgx d:Bndug aP etFPr eé(?mw %}‘ﬁ?li%e cfog%ltit may be
l'i ned anéor’efe‘)?é%dé’efwsmﬁﬂ‘éﬁnséb%ﬂé’ﬂ’#\“ eangkand Yo pelsiptienn ubiortde t aic fppr §0°Pends. When
radi us, thb figitid eeydue ishewdsty makdgaok bends ttRkd EAdIVhABtaat flomitht AUTIOMANMP b&igl or gas

bl ock, a{;‘aql/eaw@l slsrq%lj%%egﬁanga%oww Qr?g Js?os g Lét%@eg tl:regé Ee%dg 4 r?é}%th%g]%ﬁnr 90°

end beln S on avera a stan evl at

Wth a s ??F’r %{f" ugedt gs meéizwﬁkPUUﬁVf Rawbejised. Toe Qﬁtxfbl‘}r?°'PFéE\H“ﬁ3ga'%?rPe&P'ﬂf}e§ﬁ‘i' ween
nol ecul athe wesubAI TOMANY eareyérdrife datiia) upte 83 fhapddoud 9G1 bers eed fowenmler poliegls. The
t he resuldxibRGoddi RSy N@)‘fﬁcg@al tmumelﬁatmstthe Q\A'ﬁ&cﬁ&lﬁﬂ%@ldq&)ﬁbl@tﬂe% %fta.nuess

1.25 1 Dbs, Q0118 ro&fds tﬁ\ xl@e cdndm{] Ei'he }Ieélbfe caqdu@ma;ﬁbg rot séarncéﬁ frl'o[n évgd or

connect edt 5% We
el ectri celferpigh ‘B”EW“@dtﬁ'dﬂPStm eien © P@hes eﬂ”&ﬁﬁﬁ"émp'ﬁrﬁe prPded tsqrélummmoses
may be caemnected between the Ansul AUTOVAN(r) panel and the pull

3ts 2‘&' ?g’ wgﬁ bg 0149\Iteanat19‘etrllﬁ lnfstgalfl of 8%Sgbwelregc§p§ t1¥1¥] t? c?nrn%cgnthfa ﬁu mﬁ%ﬁl’%ﬁ’\ﬁl&% I etlease
panel or mwgmvraﬁ?eothw’@wsme Biedn @rﬁéﬂﬂﬁ’!ﬁn?%ﬁm’g@”’éIPHUmd"bﬂWVUB‘E@

i.n bet wesvadeseuitianrtss a dfitcinhieh t:dm&in;evﬁd)w’rgn%@a Reass mdclarlitde dhe kifrRNmay be
mechani ca otk Sy FRYmARE 5 & bieciBG whd €4 gngpnw%ta vﬂaxssélgﬁfﬁ vm%h may be

connect ed bet we ane Igas va

75 ft an‘EF”F'B'H‘?" “'9903 tE?@?‘F&'é‘eré‘HﬂlreF%ﬁg\@B? "r??—f?f’ eﬁ"Lﬁci‘*’é‘&?g‘ (S”?‘?\és ?é‘?ﬁjb‘}‘g é’lﬁ‘ﬁ‘dﬂ?“te'
may be pdtadetkyiichdgp virpess gaavepandhor tiansitte). EMT conduit woul d nornal |y
be run. ﬁqujjf €ss M%Fe@\?elr ufs%g@of'@l}{g \p?e rB&UIQ@d:l f{) B&ngléﬁ cj-zll.%éd tFlo example the

conduit. The Tl exible conduit di st ance from or ot

hi gh t enPAFEi0rEY PE eRtacdRy PRiSPE '3 Tl b5 O e o e *B’ﬁ%ﬁ?ﬂ? @g'eaﬁaec'f“ca"v a
provi dedightepurcd haysiercanneded tp thedictidsr aptic geble] ©0dirbS bakm dhrovgh the Eis/fiber optic cable.

i nst ead Opantishd)Be WorheiddAPBe $¢kand MeCRRREE. iR PsH: lhahﬁmsi.h @taﬁlola@s roPadi¥eed,
rel ease Igﬁﬁ%?em%tmo&gﬁ%e 1ﬁ§t Hl?ﬁl} oﬁﬁ%%?e Xme m‘?etrru;?tecfi |nd|tcacu%m%ﬁj)ihe;;}%m§ that th? pull station

activati

(such as“aa ”%t\RF*E"cﬂ‘iﬂ"aﬁﬂl lhecsyent Halibspyl ata%qngﬁ?&vvates (S&C"rﬁlbé%'f“ﬁ@‘e pull handle 416),
mechani Sint trhirgingsthrgugal thenfigy filee o@in cableatdymtt@lintgfugtad indicstap Sithd fizael that e gl

el ectri c@llioMhdsSeer@uiivalede Si gnal may be a wireless signal, which may

be transmtted via a transceiver and received at the rel ease

mechani SAP14tkch aWhiei@riows smbodmeTioghiRg inyenirmare bepmilespribadt wilhelaprasengto

Wi I el esShdse efirdiedry shilld/td art thal rang thdre mbod{r26t: 26 iMble@aLibns drésdsaBleiwitin the
using wi

he Bl | . B o o T P St T8, o B gams
and a seaé‘SWB"F‘?”B’é]F”%ptl c cable. Specifically, a light source may be
connected to the first fiber optic cable, sending a beamthrough 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,
light traveling through the first fiber optic cable may be
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1. A pull station conprising: a pull lever connected to a rope,
the rope further connected to a release nechanismfor a fire
suppression system and a pulley; wherein the pulley changes a
direction of the rope; wherein the pull station includes at

| east one structure for installation of the pulley in the pul

station in one of a plurality of orientations, each of the plurality
of orientgtaimsms resulting in the rope exiting the pull station in a
different direction; and wherein the rope abuts at |east a part
of the pulley so that the pulley reduces an anount of force necessary
to pull jthe publy @¥srcohfprighger to activate the rel ease mechani sm

2. The pull station of claintl, wherein the pull station further
conprises a puDIUIlée;NEth)mkctachw aropadleplont frthieheonpedtedip amslrascodeakipninmtthea
pul | ey gJ ahOCk connected to the faceplate. 3. The

pul | ??8ﬁm5?m8P Yqﬁqéan erein a groove on the pulley block is
pressed i nt oataRey;acepl ate to engage the faceplate. 4. The pul

station of claim2, wherein the pull station further conprises a
junction boxWhstein %@PE‘?WW%@S&&IG@&O% dB%OPE connectabl e with the
faceplate in w%telellr?ﬁ’l% gufl R GPRE P ﬁ%a@ﬂ%e@ﬁﬁ@cﬁfy fﬂlgm%llﬁlo%'r‘? ?hecli(ulltei}J th the
junction box. station of claim4, wherein a first

confi gupall ﬁtanomfn th:e)f pupllh dy:y obopritgmss,zaghel thopiutsicy elomfentptipag iesritifipm
a shaII onglguratlon of the pulley

conpri ses ‘BP%%@E“%%WP88E?%§JPEiHgﬁe ‘%ng Can box. 6. The pul

station of chaefirdthe WiRrBUf at RestApait@Y t}&r]ﬂlllﬁjd'sd it the palkeyatduces an amount of
configured to direct the rope on a centerllne to openipgs in the

j unct i okPtpeRecessay toprl thapyll leyeyin gidepio aciygtpihs lelﬁﬁe MR pul |

station further conprises a junction box with a first opening and a
second openi ng; and wherein the pulley block is connectable

Wi th thé.facdptaul StaﬂnoraOﬁqlmmtl sbafeigbe aull stiembitherseomniges a pulley block and

fi
conti gur ﬁ‘%c'eggtef ﬁ-ng oy ?)é{no%%tgnl htg?lxe npu?]ﬁ: %focqus]-: exYll b(?oclft C%ln?&%dQO the .

centerl guration and exits
t he pul lfayplateock al ong a centerline of the second openlng in the
second configuration.

3. The pull station of claim 2, wherein a groove on the pulley block is pressed into the

faceplate to engage the faceplate.

4, The pull station of claim 2, wherein the pull station further comprises a junction box; and
wherein the pulley block is connectable with the faceplate in at least two configurations

depending on a size of the junction box.

5. The pull station of claim 4, wherein a first configuration of the pulley comprises a
shallow box configuration for a shallow box; and
wherein a second configuration of the pulley comprises a deep box configuration for a

deep box.

6. The pull station of claim 4, wherein the pulley and pulley block are configured to direct

the rope on a centerline to openings in the junction box.
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8. The pull station of claim11, further conprising a flexible

conduit, the rope disposed to slide axially within the flexible
c,onduit, wherein a material is on at |east one of the rope or an
interior of the flexible conduit in order to reduce a coefficient of
friction. 9. The pull station of claim8, wherein the flexible

conduit conprises a plastic liner; and wherein a_ lubricant is applled
on at | dast OhePell sahon of dailch wWikreithe pib stafien firther coppprispa ugpleon boggvith
The pul |, it bﬂﬂogﬁdggghﬂaéﬁaﬂpﬁgﬁin the pull station further
conprises a junction box; wherein at |east a pail of the pulley

i's within thehctencthepnilgoXock it tonriEhiblewtith tht &tceglate of a tﬁlsﬂmmfﬂgﬁ;atlon and a
wherein the tirel mﬁthin the junctjon box > pul |
ot at | on sEPu PR HatofE A iees SF Kot dlEy blreF bobRa Potiatip? PLwt s Biprine
knob assemelfi¢stabglfigihamend akes the b@u@t&ba&%&b PEPRMM Yo e b §RninQ in
interface with a break rod, wherein at |east one of at |east a part

of the @ifsecckrownEgsandly that is configured to interface with the
break rod and the faceplate is configured to nove in order to instal
the break rod. 13. The pull station of claim 12, wherein the

facepl ate i sTht atli stadgwryofatdmt Ih Eirtter teamisiig phedibletoidud, fhalkdpektisposed to
assenbl hat anf.i to int rface with the break r i S

7ot at abHise Sialy R e g o heca A e bl IEanihe g PR 5 o8t
direct i oqgic Qe fRR iR MR hiflo/dEr 8GEduRB a cdefBOMRETHCtehinl ection, a
rightward direction, and a |leftward direction. 15. The pull station
of claim1, wherein the pulley is configured to be in fixed relation
to a fa mﬂa l,t

exits t e puﬁﬁ bmln th é?ﬂ%%g g#R% §9£1§?§ FF@B@ dlréﬁgg%%lgﬁfégggand
pul | st ati onwbérenl alubridant ishippkddort 41deaptineay an sntgrayof thetpdastio lindreor hd rope.
| ever; and further conprising a pulley block, the pulley in fixed
relation to the pulley block such that the rope exits the pulley

bl ock i not heTh@gulDitatidieofRldihal ivhyredf thelpiilesrhti @NBirtherkémpis® auhdtion box; and
station of claim116, fprther conprising a faceplate; and

wher ei n“hgkein & deasy ypat %frﬂﬂe PHEeYptVIteip thi FaKIROXc onf | gured to connect

in one of multiple ways, each of the ways resulting in the rope

exiting the pull station in a different direction.
11. The pull station of claim 10, wherein the pulley is entirely within the junction box.

12. The pull station of claim 1, wherein the pull station further comprises a pull knob
assembly and a faceplate, the pull knob assembly configured to interface with a break rod,
wherein 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 is configured to move in order to install the break rod.

13.  The pull station of claim 12, 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 rotatable.

14.  The pull station of claim 1, wherein the plurality of directions comprise an upward

direction, a downward direction, a rightward direction, and a leftward direction.
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15.  The pull station of claim 1, wherein the pulley is configured to be in fixed relation to a
faceplate in one of multiple orientations such that the rope exits the pulley in the one of the

plurality of directions.

16.  The pull station of claim 1, wherein the pulley is proximate to the pull lever; and
further comprising a pulley block, the pulley in fixed relation to the pulley block such

that the rope exits the pulley block in the one of the plurality of directions.
17.  The pull station of claim 16, further comprising a faceplate; and

wherein the faceplate and the pulley block are configured to connect in one of multiple

ways, each of the ways resulting in the rope exiting the pull station in a different direction.
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