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FAILURE PROOF GANTRY CRANE AND 
CHAIN JACK HOIST ASSEMBLY 

TECHNICAL FIELD 

[0001] This patent generally relates to crane systems, and 
more particularly to a gantry or bridge crane that incorporates 
a fail-proof hold lift mechanism. 

BACKGROUND 

[0002] Overhead crane and lifting systems are Well knoWn 
and utiliZed in industrial environments to move and transport 
goods, equipment and/or materials. FIG. 1 illustrates one 
exemplary embodiment of a known lifting or crane system 
100. The crane system 100 includes a bridge or gantry 102 
con?gured to support a Wire hoist 104. The bridge or gantry 
102 includes a pair of transverse beams 106, each of Which is 
coupled to a leg or support 108, 110. The legs 108, 110 are 
attached and disposed at respective ends of each of the trans 
verse beams 1 06, thereby creating an open arch-like structure. 
In many application, the legs 108, 110 are not required 
because the structure or building in Which the crane system 
100 operates includes an elevated runWay system (not 
shoWn). The elevated runWay (not shoWn) alloWs the bridge 
or gantry 102 to translate along a pre-de?ned path Within the 
structure. Drive systems 112 are coupled to each pair of legs 
108 and 110, thereby providing additional support and rigid 
ity to the overall gantry 102. Alternatively, the drive system 
112 may be coupled directly to the bridge or gantry 102. Each 
of the drive systems 112 includes a motor 114 such as, for 
example, a traction motor, mechanically coupled to a plural 
ity of Wheels or rollers 116. The motor 114 on each of the 
drive systems 112 motivates the Wheels 116 Which, in turn, 
moves or drives the gantry 102 in a desired direction or to a 
desired location. 
[0003] The Wire hoist 104 is supported by a platform or 
trolley 118 carried along a top rail on the surface of the 
transverse beams 106. The trolley 118 is con?gured to 
traverse or travel along the plane de?ned by the transverse 
beams 106. The Wire hoist 104 includes drives and controllers 
(not shoWn) designed and arranged to control and monitor a 
plurality of Wires or ropes 120. The Wires 120 extend from the 
Wire hoist 104 and engage a container C. The container C 
hangs from the plurality of Wires 120 and can be moved in the 
direction of travel followed by the trolley 118 or the drive 
system 112, or both. 
[0004] The lifting or loading capacity of the exemplary 
systems such as the crane system 100 may be increased and/or 
augmented by utiliZing multiple Wire hoists 104. In order to 
provide a high-capacity, high safety factor system, a crane 
system must typically be designed to support ?ve to ten times 
the normal operating load. This excess load capacity is 
intended to ensure, that in the event of an accident or catas 
trophe such as, for example, a seismic or dynamic event, the 
load Will remain secure and supported. In order to provide the 
necessary level of protection and redundancy in these knoWn 
systems, a great deal of mechanical and electrical complexity 
must be incorporated into the system design. These additional 
systems and components, in turn, provide multiple points of 
potential failure that must be monitored, reinforced and/or 
otherWise protected. Points of failure may, among other 
things, include the electrical and control circuitry and Wiring, 
the mechanical drive and lift components, and the Wires uti 
liZed for supporting and lifting the container C or other loads. 
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[0005] It Would be desirable to provide a lifting or crane 
system that could provide for high lifting capacity and/or 
failure proof hold capabilities While simultaneously utiliZing 
a simpli?ed mechanical and control system. These simpli?ed 
systems could be utiliZed in critical environments in Which 
high-capacity and failure proof hold systems are required to 
comply With safety and/or governmental regulations. More 
over, these simpli?ed systems should include feWer points of 
failure thereby increasing the overall operational time and 
usability of the equipment. 

SUMMARY 

[0006] Discloses herein are embodiments of a crane system 
that provide for high-capacity and failure proof hold opera 
tion. For example, the disclosed crane system may be con?g 
ured to support a load during a seismic event that could cause 
the load to momentarily and dynamically increase by a factor 
of ?ve to ten. One disclosed embodiment is an overheard 
crane system that includes a trolley Which incorporates a 
support span and carries a drive system on the support span. 
The drive system may be, in turn, con?gured to translate the 
trolley betWeen a ?rst position and a second position. The 
crane system may further include a lift mechanism carried by 
the support span and con?gured to releasably translate a chain 
betWeen a support position and a lift position. One exemplary 
lift mechanism may include a ?xed latch con?gured to engage 
a ?rst link of the chain, the ?xed latch having an open position 
and a positive closed position, and a traveling latch movably 
aligned relative to the ?xed latch and con?gured to engage a 
second link of the chain, the traveling latch having an open 
position and a positive closed position. In operation, While the 
?xed latch is in the open position and the traveling latch is in 
the positive closed position, the lift mechanism can translate 
betWeen the support position and the lift position. Similarly, 
While the ?xed latch is in the positive closed position and the 
traveling latch is in the open position, the lift mechanism can 
translate betWeen the lift position and the support position. 
Thus, regardless of the direction of travel of the load or the 
chain, one of the latches (?xed or traveling) is alWays in the 
positive closed position thereby supporting and holding the 
load. 

[0007] Additional features and advantages are described in, 
and Will be apparent from, the folloWing Detailed Description 
and the ?gures. 

BRIEF DESCRIPTION OF THE FIGURES 

[0008] FIG. 1 illustrates one embodiment of a knoWn crane 
system; 
[0009] FIG. 2 illustrates an exploded vieW of a crane system 
constructed in accordance With the teaching disclosed herein; 
[0010] FIG. 3 illustrates a perspective vieW of an embodi 
ment of a trolley that may be utiliZed in conjunction With the 
crane system disclose herein; 
[0011] FIG. 3A illustrates a top vieW of the trolley shoWn in 
FIG. 3; 
[0012] FIG. 4 illustrates a perspective vieW of a lift mecha 
nism that may be utiliZed in conjunction With the crane sys 
tem shoWn in FIG. 2 and the trolley shoWn in FIGS. 3 and 3A; 
and 
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[0013] FIG. 4A illustrates a plan vieW of the lift mechanism 
that may be cooperatively engaged to a chain. 

DETAILED DESCRIPTION 

[0014] FIG. 2 illustrates an exemplary embodiment of a 
bridge or gantry crane system 200 that may be utiliZed to 
transport materials and/or equipment in a conventional man 
ner With a high safety factor utiliZing mechanical friction 
brakes or stops in cooperation With a Wire rope hoist system 
(discussed beloW). For example, in a nuclear poWer plant the 
transportation of a reactor head, a reactor vessel, fuel cask or 
other potentially radioactive or otherWise haZardous load 
must be conducted in compliance With regulations and laWs 
provided and/or enforced by entities such as the Nuclear 
Regulatory Commission (NRC). Thus, it is desirable for the 
crane system 200 to be designed to lift and transport a load 
While maintaining, for example, a ten to one (10 to 1) lift 
capacity or ratio to support that load throughout a cata 
strophic event. For example, if the crane system 200 is 
designed to lift a thirty-?ve ton (35 ton) reactor vessel, then 
the system 200 may be built With the capacity to lift and hold 
three-hundred and ?fty tons (350 tons) or ten times the antici 
pated normal duty-cycle load. While the likelihood of a 
dynamic or seismic event occurring during a lift or transport 
operation is extremely loW, e.g., around 0.0000001 or l><e-7, 
the ability to prevent a catastrophic failure is desirable. In this 
con?guration, should the system 200 experience a seismic 
event producing forces or accelerations of 3Gs (or three times 
the force of gravity) during the transport of a reactor head, the 
reactor head Would still be support and held secure. Thus, the 
excess holding capacity of the system 200 provides for a 
failure proof hold operation. 
[0015] The crane system 200 includes a bridge or gantry 
102 similar to the one discussed in connection With the crane 
system 100. The gantry 102 or movable gantry, in turn, sup 
ports a trolley 202 con?gured to carry one or more hydraulic 
lift mechanisms 204 (shoWn in an exploded perspective vieW 
in FIG. 2). It Will be understood that the lift mechanism 204 
may be oriented in a variety of manners With respect to the 
gantry 102 or the trolley 202, but Will often be oriented or 
aligned in a symmetrical manner With respect to each other 
(or multiple lifts mechanisms) in order to balance forces and 
load communicated to the gantry 102 and/or the trolley 202. 
In one embodiment, the trolley 202 may include Wheels or 
rollers 208 mounted along a bottom trolley surface in contact 
With the top edge of the transverse beam 106. The top edge or 
top rail 106a of the transverse beam 106 may, in turn, be 
designed to cooperate With the rollers 208 or may include a 
rail (not shoWn) along Which along Which the trolley 202 may 
travel. The trolley 202 may include a drive system 206 that is 
con?gured to directly drive the rollers 208 along the trans 
verse beams 106. Alternatively, the drive system 206 may 
include a dedicated drive Wheel (not shoWn) that can couple 
directly to the transverse beams 106 to drive the trolley 202 
and the rollers 204 may simply act as free-Wheeling bearing 
or support surfaces. 
[0016] The trolley 202 may further include a support deck 
210 that spans the distance betWeen the transverse beams 106. 
The support deck or support span 210 can be con?gured to 
carry the hydraulic lift mechanisms 204 and/or any control or 
hydraulic equipment required to operate the same. The sup 
port deck or span 210 may be ?xedly attached to the trolley 
202, or may be shiftable relative to the trolley structure to 
alloW for precise positioning of the hydraulic lift mechanisms 
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204. The hydraulic lifts or lift mechanisms 204 may be a 
linear chain jack manufactured by the BARDEX CORPO 
RATION of Goleta, Calif. The hydraulic lifts 204, in one 
exemplary embodiment, releasably engage a chain 212 that 
extends through the support deck 210. The chain 212 includes 
a plurality of links individually identi?ed by the reference 
numeral 214. The chain 212, in turn, may be secured to a load 
L 

[0017] FIG. 3 illustrates an enlarged partial perspective 
vieW of another embodiment of a trolley 300 that may be 
utiliZed to transport the load L. The trolley 300 may be an 
extended length trolley designed to span the Width of a recti 
linear structure or the circumference of a round structure, and 
may be con?gured to translate along a rail 302 via the roller or 
Wheels 304 disposed or positioned at its ends. In this envi 
ronment, the trolley 300 and the rail 302 are permanently 
mounted Within a structure as opposed to upon the gantry 102. 
For example, the rail 302 can be mounted around the circum 
ference or perimeter of a structure thereby alloWing the trol 
ley 300 to transport materials therein. 
[0018] The trolley 300, as previously discussed in connec 
tion With the trolley 202, includes a support deck or support 
span 306. The support span 306 may be ?xedly attached to the 
trolley 300, or alternatively may be con?gured to translate 
along the structure of the trolley 300 independently of the 
trolley’s motion along the rail 302. The support span 306 
carries a hydraulic generation and control equipment 308 and 
electrical control and monitoring equipment 310. For 
example, the hydraulic generation and control equipment 3 08 
may include a one hundred tWenty-?ve horsepoWer (125 HP) 
motor driving a hydraulic poWer unit (not explicitly shoWn) 
con?gured to generate ?fty-tWo hundred pounds-per-square 
inch (5,200 PSI) of oil pressure to drive the hydraulic lift 204. 
Regardless of the speci?c horsepoWer and pressure genera 
tion capacity of the hydraulic generation and control equip 
ment 308, the poWer generated by the equipment 308 may be 
utiliZed to drive and control the lift mechanism 204. It Will be 
understood that the hydraulic generation and control equip 
ment 308 and/ or the hydraulic poWer unit may be designed 
and selected from commercially available components and 
Will be siZed based on the design and load requirements of the 
crane system 200 and/or trolley 300. The hydraulic genera 
tion and control equipment 308 may further include hard 
piping 312 (see FIG. 3A) and at least one one-Way control 
valve or simply a control valve 314 (see FIG. 3A) that alloWs 
the ?uid to be freely pumped into the lift mechanism or 
hydraulic lift 204, but released only upon receipt of a speci?c 
command from the hydraulic and/or electrical control and 
monitoring equipment 3 10. In this Way, once the hydraulic lift 
204 is carrying the load L, it is physically incapable of releas 
ing the load until the electrical control and monitoring equip 
ment 310 commands and/or instructs at least one of the one 
Way valves or control valves 314 to open and release the 
hydraulic pressure therein. Thus, the load L is continuously 
and held and supported by one of the tWo sets of latches 
(discussed more beloW) and the hydraulic lift 204. 
[0019] The electrical control and monitoring equipment 
310 may be communicatively coupled to the hydraulic lift 
204 and the hydraulic generation and control equipment 308. 
The electrical control and monitoring equipment 310 may 
include, for example, an industrial computer (not explicitly 
shoWn), sensors, proximity sWitches, relays, transmitters and 
receivers, and other command, control, and communication 
equipment. The electrical control and monitoring equipment 
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310 may further be communicatively coupled to the drive 
systems 112, 206. In this Way, the electrical control and moni 
toring equipment 310 may be programmed to direct and con 
trol the movement and/or rotation of the trolley 300 and/or 
crane system 200. Alternatively, the electrical control and 
monitoring equipment 310 may be in communication With a 
central control room (not shoWn) and be con?gured to com 
municate control and movement instructions received from 
the same. In yet another alternative embodiment, the electri 
cal control and monitoring equipment 310 may incorporate a 
Web server (not shoWn) that alloWs for equipment monitoring 
and control over a network such as, for example, the Internet, 
an intranet, a Wide area netWork (WAN), etc. 

[0020] FIGS. 4 and 4A illustrate an enlarged vieW of the 
hydraulic lift 204 that may be utiliZed in conjunction With the 
crane systems and trolleys disclosed herein. The hydraulic lift 
204, in this exemplary embodiment includes a pair of hydrau 
lic cylinders 400 each having an extendable rod 402 and 
hydraulic cylinder head (disposed Within the cylinder and 
therefore not shoWn). The extendable rods 402 being hydrau 
lically shiftable betWeen a support or retracted position adja 
cent to the hydraulic cylinders 400 and a lift or extended 
position. The extendable rods 402 each include a rod end 404 
con?gured to support and carry a traveling cross arm 406. In 
this exemplary embodiment, the lift or hydraulic cylinders 
400 are substantially vertically lined and arranged in a paral 
lel manner With the respect to each other. Moreover, it Will be 
understood that one or more How valves (not shoWn) in ?uid 
communication betWeen the hydraulic cylinders 400 and the 
hydraulic generation and control equipment 3 08 may regulate 
and balance the ?oW/pressure provided to each of the cylin 
ders 400. In this Way, the hydraulic pressure provided by the 
hydraulic generation and control equipment 308 Will be 
equally delivered to the hydraulic cylinders 400 thereby caus 
ing the extendable rods 402 and the associated rod ends 404 to 
shift and/ or move at a substantially common rate or velocity. 

Furthermore, by tying or coupling the rod ends 404 together 
via the traveling cross arm 406, the movement of the extend 
able rods 404 may be further regulated. 
[0021] A ?xed cross arm 408 ties together a top or base 
portion 410 of the hydraulic cylinders 400. Similar to the 
traveling cross arm 406, the ?xed cross arm 408 spaces apart 
and secures the hydraulic cylinders 400 While providing addi 
tional rigidity and stability to the overall hydraulic lift 204. 
Both the traveling cross arm 406 and the ?xed cross arm 408 
each support and carry a pair of latches, Wherein each pair of 
latches is individually identi?ed as traveling latches 412 and 
?xed latches 414, respectively. The latches 412, 414 are one 
Way latches Which alloW movement in a single direction and 
prevent movement in the opposite direction. In this exem 
plary embodiment, the latches 412, 414 alloW vertical move 
ment in the direction indicated by the arroW Al and prevent 
movement in the direction indicated by the arroW A2. The 
latches 412, 414 are mounted adjacent to a slot 416 (see FIG. 
4A) manufactured through and provided Within both the trav 
eling cross arm 406 and the ?xed cross arm 408, respectively. 
The slot 416 is siZed to accept the chain 212 and the individual 
links 214. 

[0022] In operation, the chain 212 is oriented and aligned 
substantially in the direction indicated by the arroW Al and 
positioned through the slots 416 provided Within the traveling 
cross arm 406 and a ?xed cross arm 408, respectively. The 
links 214 of the chain 212 are alternately and individually 
engaged by the traveling latches 412 and the ?xed latches 
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414. In particular, the ?xed last 416 engages and carries an 
inner portion of the link 214 When the extendable rods 404 
and the associated traveling cross arm 406 are translating 
toWards an extended position, i.e., a position aWay from the 
hydraulic cylinders 400. During this movement, the ?xed 
latches 414 do not engage the chain 212 and may be aligned 
substantially parallel to the direction indicated by the arroW 
Al. Upon reaching the extended position, the ?xed latches 
414 rotate or close to a position substantially perpendicular to 
the direction of the chain 212 and any one of the links 214. In 
other Words, the ?xed latch 414, While substantially aligned 
With the traveling cross arm 406, engages one of the links 214. 
As the hydraulic cylinders 400 reverse directions and begin to 
retract the extendable rods 404, the chain 212 is carried and 
moved in a substantially vertical direction indicated by the 
arroW A1. The movement of the chain 212 in a substantially 
vertical direction, causes the previously closed ?xed latch 
414, i.e., the ?xed latch 414 Was releasably engaged With one 
of the links 214 and arranged substantially perpendicular to 
the direction of the chain 212 and any one of the links 214, to 
sWivel and open to a position substantially aligned in the 
direction indicated by the arroW A1 . Thus, While the hydraulic 
cylinders 400 force the extendable rods 404 and associated 
hardWare toWards an extended position, the chain 212 is 
securely held by the latches 412 supported on the ?xed cross 
arm 408. Similarly, While the hydraulic cylinders 400 retract 
the extendable rods 404 and the associated hardWare, noW 
engaged and supporting the links 214 of the chain 212, the 
latches 412 release the chain 212 thereby alloWing free move 
ment of the same. Thus, the chain 212 is alWays securely 
fastened and mechanically supported by one of the tWo sets of 
latches 412 and/ or 414 thereby providing for a secure hold of 
the chain 212 and the associated load L. 

[0023] In one exemplary embodiment, each hydraulic cyl 
inder 400 may be a six inch (6") diameter hydraulic cylinder 
con?gured to receive ?fty-tWo hundred pounds per square 
inch (5,200 PSI) of hydraulic pressure from the hydraulic 
generation and control equipment 308. The force (F) in tons 
generated by this exemplary cylinder is equal to the hydraulic 
pressure (P) provided multiplied by the area (AIJ'IZ’FI‘AZ) of the 
cylinder head (in this instance area is equal to 75*(3 *3)) minus 
the area of the tWo inch diameter rod (in this instance area is 
equal to rc*(l * l )) divided by tWo thousand pounds (2000 lbs) 
or P:(F *A)/2000. In this example, each hydraulic cylinder 
400 is capable of pulling With a force equal to approximately 
sixty-?ve (65) tons. Thus, the tWo hydraulic cylinders 400 of 
the hydraulic lift 204 can combine to carry or move approxi 
mately one hundred and thirty (130) tons. By utiliZing tWo or 
more hydraulic lifts 204, tWo-hundred and sixty (260) tons 
can be carried or moved. Alternatively, cylinders of greater or 
lesser area may be utiliZed to increase or change the capacity 
of the crane system 200 and trolley 300. In yet another alter 
nate embodiment, the pres sure provided by the hydraulic 
generation and control equipment 308 may be increased or 
decreased to further alter the lifting capacity of the system(s). 
[0024] It should be understood that various changes and 
modi?cations to the presently preferred embodiments 
described herein Will be apparent to those skilled in the art. 
Such changes and modi?cations can be made Without depart 
ing from the spirit and scope of the present invention and 
Without diminishing its intended advantages. It is therefore 
intended that such changes and modi?cations be covered by 
the appended claims. 
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1. An overhead crane system comprising: 
a trolley, the trolley comprising: 

a support span; 
a drive system carried by the support span and con?g 

ured to translate at least the support span betWeen a 
?rst position and a second position; and 

a lift mechanism carried by the support span and con?g 
ured to releasably translate a chain betWeen a support 
position and a lift position, the lift mechanism compris 
mg: 
a ?xed latch con?gured to engage a ?rst link of the chain, 

the ?xed latch having an open position and a closed 
position; and 

a traveling latch movably aligned relative to the ?xed 
latch and con?gured to engage a second link of the 
chain, the traveling latch having an open position and 
a closed position; 

Wherein the ?xed latch is in the open position and the 
traveling latch is in the closed position as the lift mecha 
nism translates betWeen the support position and the lift 
position, and Wherein the ?xed latch is in the closed 
position and the traveling latch is in the open position as 
the lift mechanism translates betWeen the lift position 
and the support position. 

2. The system of claim 1 further comprising a gantry con 
?gured to support the trolley. 

3. The system of claim 2, Wherein the gantry includes: 
a transverse beam; 

a ?rst leg coupled to a ?rst end of the transverse beam; and 
a second leg space apart from the ?rst leg and coupled to a 

second end of the transverse beam distal to the ?rst leg; 
Wherein the transverse beam is con?gured to support the 

trolley. 
4. The system of claim 1 further comprising a hydraulic 

system carried by the trolley, Wherein the hydraulic system is 
?uidly coupled to the lift mechanism. 

5. The system of claim 4, Wherein the lift mechanism 
includes at least one hydraulic cylinder, the at least one 
hydraulic cylinder ?uidly coupled to hydraulic system and 
con?gured to translate betWeen the support position and the 
lift position. 

6. The system of claim 1, Wherein the lift mechanism is 
con?gured to releasably translate the chain in a lift direction, 
and Wherein the translation of the traveling latch in the closed 
position and the second link of the chain causes the ?xed latch 
to release the ?rst link of the chain and shift to the open 
position. 

7. A crane system comprising: 
a trolley carrying a drive system, Wherein the trolley is 

translatable betWeen a ?rst position and a second posi 
tion in response to the carried drive system; and 

a hydraulic lift mechanism carried by the trolley and con 
?gured to releasably translate a chain betWeen a support 
position and a lift position, the lift mechanism compris 
ing: 
a ?xed latch con?gured to engage a ?rst link of the chain, 

the ?xed latch having an open position and a closed 
position; and 

a traveling latch movably aligned relative to the ?xed 
latch and con?gured to engage a second link of the 
chain, the traveling latch having an open position and 
a closed position; 
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Wherein the ?xed and traveling latches alternately and 
cooperatively secure the chains during the translation 
betWeen the lift position and the support position. 

8. The system of claim 7 further comprising a gantry con 
?gured to support the trolley. 

9. The system of claim 8, Wherein the gantry includes: 
a transverse beam; 
a ?rst leg coupled to a ?rst end of the transverse beam; and 
a second leg space apart from the ?rst leg and coupled to a 

second end of the transverse beam distal to the ?rst leg; 
Wherein the transverse beam is con?gured to support the 

trolley. 
10. The system of claim 7 further comprising: 
a ?rst leg; and 
a second leg space apart from the ?rst leg; 
Wherein the ?rst and second legs are con?gured to support 

the trolley. 
11. The system of claim 7 further comprising a hydraulic 

system carried by the trolley, Wherein the hydraulic system is 
?uidly coupled to the hydraulic lift mechanism. 

12. The system of claim 11, Wherein the hydraulic lift 
mechanism includes at least one cylinder, the at least one 
cylinder ?uidly coupled to hydraulic system and con?gured 
to translate betWeen the support position and the lift position. 

13. The system of claim 7, Wherein the lift mechanism is 
con?gured to releasably translate the chain in a lift direction, 
and Wherein the translation of the traveling latch in the closed 
position and the second link of the chain causes the ?xed latch 
to release the ?rst link of the chain and shift to the open 
position. 

14. A crane system comprising: 
a trolley carrying a drive system, the trolley aligned in a 

substantially horiZontal manner and translatable via the 
drive system betWeen a ?rst position and a second posi 
tion; 

a poWer generation system carried by the trolley, Wherein 
the poWer generation system includes: 

a hydraulic drive motor: and 
a hydraulic poWer unit coupled to the hydraulic drive 

motor, Wherein the hydraulic poWer unit is con?gured to 
generate hydraulic pressure: 

a lift mechanism carried by the trolley and including at 
least one cylinder ?uidly coupled to the hydraulic poWer 
unit and Wherein the lift mechanism and at least one 
cylinder are con?gured to translate in response to the 
generated hydraulic pressure, and Wherein the lift 
mechanism is aligned substantially perpendicular to the 
trolley in a ?rst direction, and con?gured to releasably 
translate a chain in the ?rst direction, the lift mechanism 
including: 
a ?xed latch con?gured to engage the chain; and 
a traveling latch carried by the at least one cylinder and 
movably aligned relative to the ?xed latch and con 
?gured, With respect to the ?xed latch, to alternately 
engage the chain; 

Wherein the ?xed and traveling latches alternately and 
cooperatively secure the chains during the translation in 
the ?rst direction. 

15. The system of claim 14 further comprising a gantry 
con?gured to support the trolley. 

16. The system of claim 15, Wherein the gantry includes: 
a transverse beam; 

a ?rst leg coupled to a ?rst end of the transverse beam; and 
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a second leg space apart from the ?rst leg and coupled to a 
second end of the transverse beam distal to the ?rst leg; 

Wherein the transverse beam is con?gured to support the 
trolley. 

17. (canceled) 
18. (canceled) 
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19. The system of claim 14, Wherein the lift mechanism is 
con?gured to releasably translate the chain in a lift direction, 
and Wherein the translation of the traveling latch and the 
second link of the chain causes the ?xed latch to release the 
?rst link of the chain. 


