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11 Claims.

This invention relates to improvements in
crane bridge systems and more particularly to
an apparatus I have chosen to call a shuttle bridge
crane. As is well known to those versed in the
art, manufacturing plants are often provided with
fixed runway tracks that usually extend longi-
tudinally of the building, and upon which a crane
bridge is designed to travel. The crane itself is
also provided with bridge tracks: that extend
transversely to the fixed runway tracks, and a
carrier is supported on these bridge tracks thus
enabling the carrier to travel transversely rela-
tive to the erane runways. In this manner the
entire floor ares of the plant within the confines
of the fixed tracks may. be provided with hook
service,

It sometimes happens, however, that it may be
desirable to move the carrier beyond the end
limits of the crane bridge, and in such instances,
it may not be convenient or practical to provide
auxiliary interlocking tracks for the carrier, Tt
also may be desirable to move the carrier beyond
the end limits of the crane bridge and in such
instances radiating interlocking trackways may
be inconvenient, - : :

As an example T Mustrate the case of a fac-
tory where engines are manufactured, These en-
gines may be fabricated or assembled and after
assembly it is desirable and sometimes necessary
that they he conveyed to test stands upon which
the engines are mounted and “run in.” In the
case of airplane engines, it is desirable to place
the engines in separate testing chambers where
the temperature may be varied to provide con-
ditions more nearly like that to which an-engine
will be subjected under actual operating condi-
tions. In this case separate test rooms are pro-
vided where the tests are run, It will also be
clear that in such a chamber or room, it is de-~
sirable and hecessary that an effective sealing
means for the room he brovided. This necessi-
tates the utilization of insulated walls, and doors
witich can be completely sealed. In order to ex-
-pedite moving the engines in and out .of such
rooms it is necessary to brovide doors sufficiently
large to enable engines to be shuttled in and out
and at the same time it is highly desiraple that
all tracks or railg at the point where the deor
cleses be eliminated in order to more effectively
enable: the doors to be closed and to seal the
room. )

- To.durther insulate these chambers or- cells
-double sets of doors -are provided, one set- of
which opens inside the room and the other set
~0f ‘'which opens outwardly of the room., - - This
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arrangement previously made it necessary to pro-
vide- expensive and complicated swingout sec-
tions of ‘the rail for providing a. track through
the doors.

By my present invention I have provided s
crane bridge which can be moved longitudinally
on the runway tracks until it is opposite the door
of one of these chambers. The main crane bridge
is provided with g shuttle-bridge which may be
moved through the open door into connection
with a spur track inside the chamber, the spur
track being disposed beyond the swing of the
doors and being of a permanent nature.

In this manner without the aid of interlock and
swingout sections the carrier can be run gver the
shuttle bridge into the chamber onto the spur
tracks, It then deposits. its load onto the spur
tracks after which the shuftle bridge may be
retracted and the doors closed and sealed.

It is therefore an object of my invention to pro-
vide an improved type of shuttle bridge crane,

It is another object of my invention to provide
8 carrier system which does not interfere with
the opening, closing or sealing of the doors of g
chamber, .

It is another object of -my invention to provide
& shuttle.bridge crane which may he conirolled
by the operator from s cab on the carrier,

It is another object of my invention to eliminate
the expensive and complicated swingout mem-
bers for operating g trackway through the doors.

Still other objects of the invention wiil become
more apparent from the following description of
an. embodiment thereof which description is il-
lustrated by the accompanying drawings and
forms a part of this specification,

In the drawings

Fig. 1is a diagrammatic plan view of the crane
shuttle bridge system of my invention,

Fig. 2 is a plan view of a shuttle bridge crane
with certain sections removed for convenience .in
illustration.

Fig. 3 is a side elevational view .of the shuttle
bridge crane in Fig. 2, but showing in section the
rails for supporting the crane bridge and show-
ing the movable carrier disposed on.the shuttle
bridge, :

Fig. 4 is a section taken on the line 4—4 of Fig,
2 and showing the shuttle operating mechanism
in elevation. e

Fig. 5 is a section taken along the line 5—5
of Fig. 3 showing in elevation .the manner of

-support for the shuttle bridge on the main crane

bridge and the carrier on the shuttle bridge. .
Fig. 6isan enlarged side elevation of the shut-
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tle bridge trolley and its manner of support from
the crane bridge.

‘Fig. Tisa fragmentary elevational view of an
interlocking mechanism for the shuttle bridge.

Referring now to the drawings throughout
which like parts have been designated by like
reference characters, and particularly to Fig. 1,
at | I have illustrated a pair of runway tracks
which extend longitudinally of a building. These
tracks | are of the overhead type being suspended
from the truss structure which supports the rooi
and in o manner well known to those versed in
the art, the roof being supported from the col-
umns 2.

A main crane bridge is illustrated at 3 and may |

comprise the usual frame work which is sup-
ported by end trucks 4 having trolley wheels B
disposed for travel on the flanges of the tracks i

In this particular instance I have shown the
system as being in use in an engine factory where
the traeks | extend parallel to and opposite a
series ‘of chambers or rooms. The rooms desig-
nated at §-are provided with monorail spur track
sections T supported from the ceiling and extenad-
ing toward but short enough to allow the doors 8
to he closed without interference by the track.

Rooms 8 are provided between the rooms § as
shown, and may have observation windows 18
set in- the wall permitting the tester to view the
operations in‘the engine-in room
sarily being in the same room Wwith the engine
being tested.

Although T am about to describe the invention
a5 used- in conjunction with individual rooms as
set, forth, it will 'be understood that the invention
is not limited to any such particular arrange-
ment, but is useful in many other ways, the de-
scription being merely for-effecting a clearer un-
derstanding of one instance where the invention
may be used to-a considerable advantage.

As previocusly stated, the crans bridge may bhe
moved: along the tracks 1 until it is opposite the
door 8: The doors 8
the double type, one pair of which opens inwardly
and the other pair outwardly. It is desirable to
to provide a track extension from the bridge
crane through the doors and into connection
with the spur track T inside the room OVer which
the carrier may operate. The bridge crane being
aligned with the doors and the doors being opened
2 shuttle track on the bridge crane is extended
‘through the doors and the carrier with the en-
gine is shuttled onto the shuttle bridge track onto
the spur track and the engina deposited upon its
mount, after which the carrier moves back onto
the shuttle bridge, which is then retracted out
of the runway, the doors closed, and the room
sealed for testing. Since there are no tracks to
interfere with-the doors they may be more effec-
tively sealed than they could be if there were a
‘permanent track through the door. :

The crane bridge comprises a frame (Fig. 2)
including longitudinally extending side members
{4 and-end members §5. The crane frame is con-
nected to truck frames 171 near the ends, and
cach truck frame is supported by trolleys i8
which are arranged to run on the track flanges of
the runways 1. A drive for the crane is provided
and includes pneumatic wheels {9, arranged for
frictional engagement with the bottom of the
track runway and driven by a-drive shaft 20 which
is in turn driven by-a motor 21{ through the reduc-
tion gears 22. TR g

“The frame members i4 of the ‘bridge crane
donstitute track members the lower ends of

also

§ without neces- :
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have track flanges 25 (Fig. 5) thus providing par-
allel tracks extending longitudinally of the main
crane bridge frame and transversely relative to
the fixed runway tracks {. :

The crane bridge supports a shuttle bridge and
the shuttle bridge in turns supports a carrier
which is, mounted for movement on the shuttle
portion and arranged to carry the load which is
to be moved.

Specifically the shuttle bridge includes & single
monorail 27 which is secured to the under side
of substantially square plates 28 (Figs. 2 and 5).
The plates are provided with downwardly ex-
tended side brackets 30 and which terminate In

outwardly extending horizontal arms 31 that are

connected to the upper side of the load bars 32.
The load bars are supported by yokes 23 which in
turn are connected to trolleys 34 adapted to run
on and be supported by the track fianges 25. In
this manner the shuttle bridge is supported be-
tween the members {4 of the main crane frame
and may be moved longitudinally thereon. It
shouldbenoted as shown in Fig. 3 that the trucks
for supporting the shuttle bridge are not disposed
equidistant from the ends of the main crane
vridge but those at the 1eft are closer to the end
of the shuttle bridge than those at the right, the
tracks at the right being 2 considerably greater
distance from fthe end of the shuttle bridge.
This permits the shuttle bridge to have greater
movement on the tracks 25, and allows the shuttle
pridge to be shuttled for. some distance beyond

the end.of the main crane bridge to make connec-
tion with the spur tracks.

The shuttle bridge, in turn, supports a load car-
rier which may be moved longitudinally on the
track. 21. The carrier includes @ rectangular
frame 36 which is suspended at 38 and 3% from
load. carrying trolleys, each of which includes a
yoke &1 and wheels 40 which run on track 21

The one end of thecarrier, at the left as shown
in Figs. 2 and 3, is provided with a sub frame 42
from which is suspended an operator’s cab 43 in
which are disposed the controls 48 for controlling
the operation of the apparatus. .

As previcusly mentioned, the entire apparatus

is movable longitudinally of the building; its

movement is under the control of the operator
from the cab 43, the drive along the main tracks
being effected through the wheels 19 which fric-
tionally engage the under side of the tracks. In
this manner the bridge crane, shuttle and carrier
may be moved with 2 load, which might be an
engine, into alignment with one of the tracks 7in
the room 6.

Ttis then desired to move the shuttle bridge out
from: the end of the crane pridge through vhe
doors 8 so that its track connects with the spur
track 1in the reom to provide a continuous track
for the carrier into the room §. To provide for
this movement of the shuttle a suitable mecha-
nism for moving the shuttle is supported on a
platform 5% which is disposed on top of and
bridging the members 14, The mechanism sup-<
ported on this platform includes a motor §i that
drives a vertical shaft 52 (Fig, 4) through a gear
train disposed in the gear-box §3. 'The shaft 52

‘extends down-through the platform 88, and car-

sprocket wheel 88 helow the
form and between the mem-
bers 14, Connection is made between the sprock-
by a-chain &8

one end adjustably secured to- the

ries: on its end &

which has
shuttle bridge at B8 (Fig, 9) and it then extends

which 75 Tongitudinally of the pridge and around an idler
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sprocket. 59 after which it is looped around the
drive- sprocket 55 -then around the other idler
58 and the other end of the chain is secured to
the shuttle bridge at 69.
- It will thus be seen that when the
- which is a reversible motor, - is energized the
Sprocket 85 causes the chain to be pulled and
the chain being connected at itg ends to the shus-
tle bridge moves the shuttle bridge longitudinally
between the main crane bridge tracks 25.
‘- The movement of the shuttle bridge is under
control of the operator but movement is limited
in either direction by limit switches 60a and 800
on the members 14 which sre operated by adjust-
able cam 61a and §1» on the shuttle bridge to
brevent possible overtravel of the shuttle bridge
in either direction,

The end of the shuttle pridge is provided with
interlocking mechanism indicated at 63 and
whieh may be of the character described in the
patent to F. C. Harris et al., No. 2,276,272 ot
March 17, 1949,

Travel of the shuttle bridge is also limited by
bermanent stops 65 on the track 14 which extend
upward in the path of the trolleys 84 to prevent
the shuttle bridge trolley from accidentally leav-
ing the tracks 25.

As previously stated the shuttle bridge when in
alignment with track 7 can be moved outward
from the crane bridge until the shuttle track 27
is in contact and interlocked with the spur track
1. During this movement the shuttle bridge car-
ries with it the carrier which at this time is dis-
bosed on the shuttle bridge tracks midway be-
tween the shuttle bridge trolleys. In order to
assure that the carrier is properly positioned
midway between the trolleys and prevent the
shuttle bridge from being moved on the bridge
crane-should the carrier be on the shuttle bridge
beyond the trolleys an additional Iimit switeh §2
is provided which has control of the shuttle bridge
motor and which keeps the shuttle bridge motor
circuit ‘open except at such times as the.carrier
is disposed in its proper centralized position on
the shuttle bridge.

Once the shuttle bridge is locked with the spur
tracks it is then possible to move the carrier on
the shuttle bridge crane. This carrier is driven
by the drive wheel 67 and ‘motor 68, the drive
wheel being frictionally engaged with the track
21, The carrier, with its load which may be dis-
posed on the hook 69, is moved over the shuttle
bridge tracks and onto the spur track. '

‘When the carrier is on the spur track the load
may be lowered. The lifting mechanism for rais-
ing and lowering the Joad includes the ysual winch
10, the cables 7( of which pass over the idler pul-
leys 12 and 13 and around the block 75 of the
hook 69.

"It should be noted that with this arrangement
it is not necessary to have the spur track electri-
fled. In carrying this out electrification is pro-
vided in the usual manner by bus bars on the
main runway tracks i, the current being picked
up therefrom by suitable collectors as is a well
known practice. Electrification for the shuttle
‘bridee is from the main collectors through elec-
tric cables to the cab and to connecting condyc-
‘tor bars 86 on the shuttle bridge, the current ba-
ing carried between the shuttle bridge conduc-~
tors 80 by collectors connected to the conductor
bars 82 on the crane bridge proper. : :
.  Proper.alignment of the shuttle bridge with
‘the spuj track can.be determined by the operator
from the cab, In effecting this proper alignment, ;

motor §4,
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5.bridge disposed on the crane

cams 90 are provided on the main tracks which -
operate a limit switch 8{ on the crane bridge
to flash on'a green light when the alighment 1s
effected and to close the - shuttle bridge circuit
to enable operation of the shuttle bridge, ‘

- In depositing the load the electrification is
maintained inasmuch as the shuttle bridge never
leaves the main. crane bridge and the earrier
never entirely leaves the shuttle bridge, although
the trolley end of the carrier remote from the
cab may go beyond the end of the shuttle bridge
onto the spur-T. :

The load being then lowered, the operator may
then move the carrier back to the center of the
shuttle bridge, movement of the ‘shuttle bridge
is not possible unless the carrier is properly cen-
tered between the trolleys 32, and then the shut-
tle ‘bridge and carrier may he moved back onto
the bridge crane, The bridge erane and its asso-
ciated mechanism may now be moved to anothar
desired place for another load.

It will thus be seen I have provided 3 crane
bridge mechanism that enables 2 load to ‘he
shunted onto spur tracks without having electrifi-
cation on the spur tracks and that it enables loads
to.be passed.through doors or-other places where
it is impractieal to have the usual connecting or
crossover tracks.

Thus there is a complete elimination of a com-
plicated and undesirable swingout mechanism for
the tracks through the doors,

Having thus described my invention I am awave
that numerous and extensive departures may be
made therefrom without departing from the spirit
or scope of my invention,

I claim: - ‘

1. A shuttle crane bridge for a conveyer sys-
tem having main tracks and spur tracks extend-
ing normal to and spaced from the main tracks,
including g crane bridge, trucks connected to said
crane bridge and disposed on said main tracks,
shuttle bridge tracks carried by said crane bridge
and extending transversely relative to said main
tracks, a shuttle bridge, trolieys for the shuttle
bridge and support-
ing said shuttle bridge therefrom, g carrier track
‘carried by said shuttle bridge, and a carrier mov-
ably suspended from the carrier track, -motor
driven means carried by the crane bridge and
means connected to the shuttle bridge and said
motor means for moving the shuttle bridge rela-
tive to the crane bridge, said shuttle bridge
adapted to be moved with the carrier track intg
interlocking engagement with the "spur tracks
and said carrier adapted to be moved from said
carrier track onto the spur tracks. :

2. A conveyor system including main tracks
and spur tracks extending at right angles from
the main tracks, a crane bridge ' disposed for
travel on said main tracks and g pair of shuttle
bridge tracks on said bridge extending trans-
versely relative to the main tracks, a shuttle
bridge for.said crane bridge and shuttle bridge
trolleys connected to the shuttle bridge ang dis-
posed on said shuttle bridge tracks, said trolleys
for the shuttle bridge being disposed spaced from
the end thereof to allow movement of the shut-
tle ‘bridge relative to the crane bridge and per-
mit the end of the shuttle bridge to extend he-
yond the end of the crane bridge toward and in-
%o -alignment with said spur tracks, a carrier
track supported by.said shuttle bridge and adapts-
ed’for “ selective interlocking -engagement with

said spur tracks: a carrier; trolleys for said car=
-rier on said shuttle bridge carrier track, means
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contiolled by the carrier to permit: movement. of
the shuttle bridge when the carrier trolleys are
disposed betweets the span of the shuttle bridge
trolleys, and means for moving the shuttle bridge
including & motor drive supportéd by the crane
bridge and connector means connecting said mo-
toF drive to said shuftle bridge.

3. A coaveyor system including main tracks
arid spur tracks extending at right angles from
the niain fracks, a crane bridge disposed for
fyavel on said main tracks and a pair of _shuttle
bridge tracks on said pridge extending trans-
versely “relative to the main tracks, . a shuttle
pridge for said. crane bridge, and shuttle bridge

trolleys connected to the shuttle bridge and dis- ]

posed on said shuttle bridge tracks, said shuttle
bridge being substantially as long as the c¢rane
bridge and said trolleys for the shuttle bridge be-
ing disposed spaced from the ends thereof to al-
low movement of the shuttle bridge relative to
the crane bridge and permit an end of the shut-
tle bridge toextend beyond an end of the crane
pridse toward and into glignment with said spur
tracks, a carrier frack supported by said shuttle
bridge and adapted for selective interlocking en-
gageament with said spur tracks, a carrier, troi-
Teys for said carrier on said shuttle bridge carrier
track, said - carrier trolleys - being: disposed in
spaced relation on said carrier, means controlled
by the earrier 1o permitb movement of the shuttle
hridge when the carrier trolleys are disposed on
the shuitle bridge; said means for moving the
shuttle bridge including a motor drive support-
ed by the crane pridge and means connecting
said motor drive to said- shuttle bridge.

4. A shuttle bridge crane for operation cn a
conveyor system having main crane bridge run-
ways and spur tracks extending at angles and
spaced from the main runways, trolleys for sup-
porting said bridge crane on the runways and
chuttle tracks carried by said bridge crane and
extending transversely relative to saild runways,
a shuttle bridge and gupporting trolleys therefor
disposed on said shuttle tracks and supporting
said - shuttle bridee, said trolleys being spaced
from ends cf the shuttie bridge, motor. drive
means for moving the shuttle bridge carried by
said crane bridge and connector means connect-
ed to said shuttle bridge and to said drive means,
a carrier track carried by the shuttle bridge, a’
carrier and trolleys therefor, said carrier being
movably supported on said carrier track by said
trolleys, and circuit controlling means operated
by said carrier to open the circuit to said motor
drive means when said carrier is moved on said
shuttle bridge, said shuttle bridge adapted to be
moved into interlocking engagement With said
spur tracks, and said carrier adapted to be moved
off of said shuttle bridge when the shuttle bridge
is imterlocked with the spur tracks and circuit
meas for maintaining electrical connections for
said carrier with said shuttle bridge and from
said. shuttle bridge to said main bridge at all
times. :

5. A shuitle crane bridge for a conveyor Sys--
tem having main tracks and spur tracks extend-
jng normal to and spaced from the main tracks,
including & crane bridge, trucks connected to
said crane bridge and disposed on said majn

wacks, shuttle bridge tracks carried by said crane
pridege and extending transversely relative” to
said. main tracks, & shuttle bridge, trolleys for
the shuttle bridge disposed.on the crane bridge
and gupporting: said shuttle bridge therefrom,. &
carrier track carried by snid- shuttle bridge, and -
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g, carrier movably suspended from the: carrier:
tracks; motor driven means carried by the crane
bridge and flexible means connected to the shuf-
tle bridge and said drive means for moving. the
shuttle bridge relative to the crane bridge, said
shuttle bridge adapted to be moved with the car-
rier tra¢k into interlocking engagement with the
spur tracks and said carrier adapted to be moved -
from said carrier track onto the spur tracks.

6. A conveyor system including main tracks
and spur tracks extending at an angle from the
main tracks, a crane bridge disposed for travel
on the main tracks and shuttle bridge support-
ing means on said pridge extending transversely
relative to the main tracks, a shuttle bridge for
said erane bridge and means carried by the shut-
tle bridge cooperating with said shuttle support-
ing means on the main bridge to allow movement:
of the shuttle bridge on the main bridge and per-
mit the end of the shuttle pridge to be extended
beyond. the end of the crane bridge toward and
into alignment with the spur tracks, carrier sup-
porting means carried by the shuttle bridge and
having interlock means on its end adapted for
selective interlocking engagement with the spur
tracks; a carrvier, and means on the carrier for
connecting it to the carrier supporting means on
said shuttle, means controlled by the carrier-to
sllow movement of the shuttle bridge when the
carrier is disposed on the shuttle bridge, said
means for moving the shuttle bridge including a
motor arive supported by the crane bridge and
connector means connecting said motor drive to
said shuttle bridge. .

7. A shuttle crane comprising a bridge includ-
ing end trucks and spaced, parallel, trolley tracks
suspended therefrom, a shuttle including trolleys
supported: on said tracks, a troliey rail suspended
from. said shuttle between said trolley tracks, and
load carrying trolley means suspended from said
rail.

- 8, ‘A shuttle crane comprising a bridge includ=
ing end trucks and spaced, parallel, trolley tracks
suspended therefrom, a shuttle including trolleys

5 supported on said tracks, a trolley rail suspended

from said shuttle between said trolley tracks, load
carrying trolley means suspended from said rail,
and means for moving said shuttle endwise-along
said tracks to advance one end thereof beyond
the adjacent end of said bridge.

9. A shuttle crane comprising a bridge in-
cluding end trucks and spaeed, parallel, trolley
tracks suspended therefrom, a shuttle including
trolleys supporited on said tracks, a trolley rail
suspended from said shuttle between said trolley
tracks, load carrying trolley means suspended
from said rail, means for moving said shuttle
endwise relative to said bridge for a limited dis=~
tance in either direction, and other independent -
means for propelling said load carrying trolley
means on said rail relative to said. shuttle and
bridge. . )

-~ 10. A conveyor system comprising spaced, par-
allel runways, spur tracks disposed at right angles
to and in spaced. relation to said runways, &
shuttle crane including a pridge having wheeled
end tricks to run on said runways and ‘ spaced;
parallel, troiley tracks suspended therefrom, .a&
shuttle including trolleys supported on said trol-
ley tracks, a trolley rail suspended from said shut=
tle between said trolley tracks, load cartying trol
ley. means suspended from said. rail, and means

for moving said shuttle relative . to- sald bridge

and advancing said rail into endwise engagement

with one of said spur tracks.. .
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11. A conveyor system comprising spaced, par-
allel runways, spur tracks disposed at right an-
gles to and in spaced relation to saig runways, a
shuttle crane including a bridge having ‘wheeled
end trucks to run on said runways and spaced,
parallel, trolley tracks suspended therefrom, a
shuttle including trolleys supported on said trol-
ley tracks, a trolley rail suspended from said shut-

tle between said trolley tracks, load carrying trol-
ley means suspended from said rail, means for
moving said shuttle relative to said bridge and
advancing said rail into endwise engagement with
one of said spur tracks, and means for propelling
said load carrying means along said rai] and a
spur track-in endwise engagement therewith.
FRANK C. HARRIS.




