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2196935 AN Al RCRAFT LOADER An aircraft loader is a |imted purpose vehicle
used to 1 aad .cargo containers into aircraft. ‘The | oader nust be capable o
haV|gg a deck elevated fraoma | ow | evel position to a high position wher

a cargo container can be rolled off the | oader deck into the cargo or
baggage hold of the aircraft being Ioadeg: The airline industry flys

pl ethora of aircraft designs, styles and sizes. Each aircraft 5459@*835
requires a slightly different | oad height as well as having different
characteristics of suspension deflection as the aircraft is being | oaded.
Consequently, an aircraft |oader that can easily be positioned to match the .
hei ght of the aircraft being | oadedNi AIRERAEBILOADIR: apparatus. Such aircraft
| oaders have been in use for a nunber of years. A new requirenent, however,
is the goal of providing a single |oader that can acconmodate the side
delivery of cargo container requirements of various airlines. Not only are
cargo containers of different widths but they also may have to be turned on
the aircraft |oader m ahedrafitcloaderal nar 1¢mitedephrgpadedvehitbe tusedats qoad t
in a manner. that is specified by the particular airline. Earlier aircraft

| oader desi gnangereontaipersdnte aperaft.onThadoxdercmust be cepablieyof Having 2
necessity of having tell upwardly extendi ng masts about one-third of the
way back fr ordeckeetevated ofromha lcmaagvel wegbiqnasvsn ddoh posttiameheneby &
actuating cylinders and attendant hardware and were inpedinments to |oading
cont ai ners asargeycqitajaen é?d"c%t"&l‘ med sf’flfaw%d%d?"eﬂg@'h f@n‘-@aﬂ@r CATEM OF he

di stance between the pasts’ bei ?grheg%ned ‘Wi, dt hwi se” on the | oader deck

privor to the R39A298 Mol IRl el% §&4 gnkP288ki ting aircraft.
The airline industry flys a plethora of aircraft designs, styles

and sizes! Each aircraft design requires a.511ght1y different load
hefght as well as having different characteristics of suspension
deflection as thé afrcraft is being loaded. ConsequentIy,'an'aircraft
loader that can easily be positioned to match the height of the afrcraft
being Toaded is a désirab1e aﬁparatus. Such afrcraft loaders have been . °
in use for a number of years,

A new requirement, however, 1s thJ goal of providing a single
loader that can accommodate ghe side delivery of cargo container
requirements of.varidus airlines.; Not only are cargo containers of

- different widths but they also maﬁ.have to be turned on the aircraft
loader so that the container can bé loaded into the aircraft in 2 manner
that is specified by the particu1§r_air1!ne.

| Earlier aircraft loader designs were hampered ir operatior anZ
maneuverab111ty by the necessity of having tell upwardly extending mest
about one-third of the way back from the frqnt of the loader. These’
masts contained the 1ift actuating cylinders and attendant hardware arc
were.impediments to Tcading containers as they preVen;e: containers
naving a length greater than the distance between the mests from being

turned “widthwise" on the loader deck prior to the container being 10agde

into the awaiting aircraft.



- The i nvention herein disclosed obviates the need for shch‘upmardly
%g’!nd ng masts by providing a hoisting unit that remai ns bel-ow the, deck._
uef a€e when the deck surface is elevated to an aircraft |oading height.; .
According to the present invention there is provided an aircraft | oader ¥
‘havi ng an el evatabl e platformnounted by a scissors type |linkage on a
frame, and including a lifting neans oL the platformthat conprises a

first noveable support having at |east two actuators nounted thereon for
vertical di Sp'@ﬁé”?H{veﬂﬁlbﬁsﬁéﬁéhMedaﬁbmabea pb¢iafds itheOopped for such

di t f d t d f | '
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~pl atform peflatiines obékowerthehdesX suxrdhde whemovbBebldeckppuntacee ist her

of said ﬁé%gg&ggg ﬁg Sﬂdﬁiﬁﬁkh@g ?ﬁgh@ﬁP ? ggnd fl exi bl e non- extensible
ns - an

suppor t aving one en ereo to the frane and the ot her
end thereof fi&egord Dﬁetﬁoﬁ&ﬁmﬂgﬁﬁﬁﬁﬁ)%nvgﬁﬁ%%httbﬁFﬁléﬁlR§Q§Hﬂﬁﬁbﬁﬁht of

each act Ué‘i?&r‘é‘f& emlad@ﬁuhh%iwg Vi t e avatRraenbl et £oba mioairfwédn pgl alive
to the frang, t neans do pnot protrude, abov the r.m when
el evat ed. SPF§F@F£)I§IYPﬁe ®rShafe %EJ‘F al A& y‘}?ﬁggﬁé r% Z %
act uat?r haﬁlna gok! ejet beaeﬁbrﬁh&ha&.cmmalsmst a tfirstsmecteabde support
.non- ext ensi bl.e suppo

ﬁayé ng’ r%fq iéagg Phd Sal‘:g F%Ornm t&a CRRletedr ﬁ%@fa@e%ttlr&l

actuators a pair oard actuatorsS nounted one at each
end of thélﬂp&ﬁﬁkkesupmitrcﬁoquﬁ%ﬁ actuakensros rendsctin copppsite

fllexible qijrections, one of said actuator rod ends acting against a - .
first flexible non-extensible support means having one end ~
thereof fixed to the elevatable platform "and the other end
thereof fixed to the moveable support, the other of said
actuator rod ends acting against a second flexible non-
extensible support means and having one end thereof fixed to
the frame and the other end thereof fixed to the moveable
support, so that vertical displacement of each actuator rod
end results in vertical movement of the platform relative to
the frame, and the lifting means do not protrude above the
platform when elevated.

Preferably the actuators are hydraulic cylinders, and
each actuator has a pulléy thereon that acts against its

| respective non-extensible support which is in the form of a \;J
chain. | | _

Preferably the actuators are arranged as a pair of
outboard actuators mounted one at each end of the moveable
support ends which act against a respective first flexible
support, and a single actuator mounted in the center of the
moveable support and which acts against the second flexible
support. ' '




support, and a-single actuator nmounted in the center of the noveable
support and which acts against the second fl exible support. -3- The
hydrgyllc actuators nmay be arranged so that each cylinder has a siml#
voj unmetric capacity. Alternatively the single central cylinder may h
pi ston whi ch has an area which nmay be larger or smaller than the conbirméd
area of the two outboard cylinders dependegt- on the lifting requirenents of
the platform The invention will be readily understood after reading the
foll ow ng speC|f|cat|on in combination with the drawi ng figures wherein:
Figure 1 is a side elevation view of an aircraft |oader with the | oad deck

the present | nvent  on. The geEou{ € 85 Bea s, i BF P lndd spi bitoesely g uer
Figure 4 is agsgche nhqammgas{uﬁ:t &9@%&&“ Wt Errfati b w tfe 3 'nmcsegps{ﬁ“ c

representation of ure 2 t he "gener a envT ronrent

i nvention. Pr I ftion! VHAGR' r a Of Sy
support wheel gé?ghgﬂﬁn?za?u%‘pg%ﬁﬁgna ran%&:ei%ﬁ %1@]3 ﬁ@‘%}r}éé#q’gaﬁt o? ?he

vehicle an — srel1e emhate chitiieddania 8eCtnekid (otbdald 91 134EPOdeBthd it
vertical novenment above a drive train conpartnent generally 22 of the

aircraft |oadesn thé 1ifting requirements of the platform.

The invention will be readily undefstood after reading the
-/ following specification in combination with the drawing figures wherein:
Figure 1 is a side elevation view of an.aircraft loader with
the load deck raised.
Figure 2 is a detailed drawing of the hydraulic 1ifting system

of the present invention.

Figure 3 is a schematic representation of Figure 2.
Figure 4 is a scﬁematic representation of Figure 2.
Figure 5 is a schematic represeﬁtation of Figure 2.
~ Figure 1 shows the general environment of the invention.
Presented is an aircraft loader generall 10 having ground support

wheels 12 and 14 supporting a frame 16. At the front .part of the vehicle an



gar_el evatabl e platformor deck 24 is carried on the frame 16 and
'r't"e-d .on two sets of scissor beams 26 for novement vertically abeve the

fraffe 16. In Figure 1 a cargo container, also referred to as cargo pallet _ i

of” cargo skid, 30 is shown in a position where it is awaiting transport o

the aircraft schematically shown as 32. The aspect of the aircraft | oader

that is the inventive contribution is represented by the hydraulic lift

mechani sm general |y 34. The hydraulic +ift- mechanism 34 is carried in the

frame 16 of the aircraft |oader and is designed to elevate the rear

pl at f or m 24 c3pda tabh evForvat® dredéch\pil etif@m BEdBSSayported tforsveitdoa ¥ imoagrtan:

that this lifting apparatus 34 doe$ not protrude above the rear deck

surface wherbbve ar daivedérki asmpordmentigeadraldynd2tofukhe atf her#fdr headdrdeck

36. Wiile Figure 1 shows the general environnment of the lift nechanism

general |y 3xeariejaretablp platipem iovedaek £41 is sRrrird snrthe fifdme 1R Mdgure 2

the frame 16 is partially brokepn away.to show,.the |lift nmechani,s ut . this
frame does WRRPTZEBAMY tr‘%é%ﬁ??ﬁ‘ﬁ%‘%%ﬁ?'ﬁn rg‘?ﬁ fRYeneDz, v [}dégi)‘fg’ gheve
figure to the nght ﬁ? de thereof. Inside the frane 16 an extensible
support 40 i8¢ d&PMfed for vertical novement in the frame 16. Al though not

" e 5 : : : i bl | ike 4 h
other (nears s de off Frasps § Fiedrib cORATnEN G153 HelemdaDs tas kéfac' Rablbe "0

ot her (near) side of _ anism--it has been Te rgure 2
for reasonsypfcagharidid, diieehonnihaghRditidn whdl@t Rt ofs GRS ng*E RSOl €
supports is a fifst noveable transverse support (42) which is a major

conponent ofo tthe &iddrafecstaeinsticaThy Ssshomneabl3e. t rTveSYSe2® SURBErdircizdt . .
hosts a plurality of hydraulic rans including a nmatched pair of outboard \
hydraul i ¢ cldadedetiatdds athe AGverthime ecbnitoibutdoni talredregeintedtenthathytihau ic:
out board 1ift mechanism generally 34.

The hydraulic 1ift mechanism 34 is carried in the frame 16 of
the aircraft loader and i# designed to elevate the rear-blatform 24 and
allow it to be lowered as necessary. It is significant that this liftihg
apparatus 34 does not protrude above the rear deck surface when the rear
deck has been raised to meet with the forwérd deck 36.

While Figure } shows the general environment of the 1ift
mechanism generally 34, Figure 2 presents the details of the structure.

In Figure 2 the frame 16 is partially broken away to show the .Q;/
lift mechanism but this frame does wrap around the lifting:mechanism from
the left side of the figure to the right side thereof. Inside the frame
16 an extensible support 40 is carried for vertical movement in the frame
16. Although not shown in Figure 2 there is a mirror image extensible
support like 40 on the other (near) side of the 1ift mechanism -; it has

been left out of Figure 2 for reasons of clarity., Fixedly attached _tb




ends of the first transverse support 42 and a single hydraulic cylinder 50
having a:rod end 52 nounted for vertical displacenent in the center‘ﬁﬁﬁthe

fi r§t, noveabl e transverse support 42. The pair of outboard cylindey
t herr cylinder portions fixedly attached to the noveabl e transverse \support
42 as does the single central hydraulic cylinder 5C. Also fixedly attached
to the noveabl e transverse support 42 arg the grounded ends of the two
first flexible support nmeans 54 and 56 which are shown to be attached at
clevises 60 and 62, respectively. These flexible support neans 54 and 56
can be chains that are carried on the rod end 52 of the single hydraulic

cylinder. Thesdiqdofnthele &iteneitiR Suppopterised PIFeInIVRED1 MY anNpsax] e
nounted rollers or puTIeys such as 64 and 66 that acconmpdate the flexible

support neans Sfppare @) WHiRhSHE anflafordeofponeAt ofl kR&ilFe ne¢pRPTsm.NEANS are
attached by retainers 70 and 72 to a frame conponent 74 of the rear

el evator platform or TidekmAdabTé&ranseaik esupport (@R $ehostp ol uddl ilyso

provi des a fixed anchorage for the second ends 76 and 78 of the second

fl exi bl e suppoof hydams i80ramsd i8A.ud ing e metchedopalirf b€ adutbearsu ppdraulieans 80
and 82 pass around individual support guide neans 84 and 86 in the form of
fl anged wheel cylinderpdfl and 4boupvnded ffor venticabrdisptacedent ladr theonudpoard
mounti ng means such _as an _axle on the |ower side of the outboard ends of a
second noveabl @dsy afisther SArstupponsverse SHRPAEchh@ndoy Singl e hyAsdigecylinder

support 90 provides_a nounting location for the rqd ends of the outboard
cylinders 44 a2 hagiegr 983 ¥, poynted; for, veptical, @éF@'@P@qu&h@ genter

The/ d 9Q.is al ided with a b 92 J.n th l
Ton ther oot (geagErntIeab I v STTIaFS° YIPALY #2- oy PEnbT 85 BBARTEd on

portion thereo
the first t ran%&“#hﬁ@r?l“%QQréheQ;'cyIinder portions fixedly attached to the moveable

transverse support 42 as does the single central hydraulic cylinder 5C.
Also fi#ed1y attached to the moveable transverse support 42
are the grounded ends of the two first flexible support means 54 and
56 which are shown to be attached at clevises 60 and 62, respectively.
These flexible support means 54 and 56 can be. chains that are earried
on the rod en& 52 of the single hydraulic cy1ihder. The rod end 52 shown
in é preferred embodiment may have ai]e mounted rollers or pulleys such
L,J : as 64 and 66 that accoomodate the flexible support means 54 and 56.
| | The second en@s of each f]eiibie support meané are attached by retainers
70 and 72 to a frame component 74 of the rear elevator platform or deck 24.
The moveable-iransverse support 42 also provides a fixed
anchorage for the second ends 76 and 78 of the second flexible support
- means 8C and 82. These second flexible support means 80 and 82 pass

around individual support guide means 84 and 86 in the form of fianged whez!



ttachment neans to the frame 16 of the aircraft |oader and thus-are 3
nded and not novable. Figures 3-5 are schenatic representations’ N s
presented to show the various stages of elevation that are achieved by fﬂ%-
lift mechanismas the hydraulic cylinders receive fluid froma punp source’
not shown but well known in the art. It should be clearly understood that
t hese are schematic representations of fH%'generaI timng that the device
shown in Figure 2 will cycle through, however, Figures 3-5 do not represent
a preferred enbodi nent of the invention. Wereas Figure 2 shows the lift
‘device at gl ipsfs fdlhtedt FOKPotatidin hfoundl 0flri aHday MoneNAkEeais Quer &
shows the I'ift 'mechani sm schematically fully retracted. The first end 94
of the secqmdafiecshbtie Soneprostdermfnshd @uitsoaoemisgodundedotd riveatdel6. The
second fl exible support neans 80 is carried around the pulleys ‘84 and then
t he second teanssvefrse hsuppecb 9@ . f Theisecends BpyRhle transyers suprartalhdaroy deshe
first novable transverse support 42. The second -7- npveabl e transverse
support i s ahhelndinpelsicatiamdopthecyod ands i the rutbedrd crl thdeas &AM #RESs
such as 44 are fixedly nounted m the first noveable %ra sverse iuggort‘ 42
as is the SPRGied Ry dtheufiestyPPYRRdE YPNSYRRSS SYRROTEf 4% palie S6FORG,SUPPY

roveabl o © 3@%’@%&9?@?@53@# v l’i%“”%aé’? W2 T Bl ST it BBk

. - _ . ; E 3
ond br ogr o35 FepBtE BE g 1B, B BLTI ey HuRPS) Bicheed B2EHL MGr8E 01 NI P
be pressurit;%\;‘eggéimpb;t_s 42. ‘r/

The first ends of the second flexible support means 94 and 96

T?ﬁ first ends of the second flexible support means 94 and396,awe nount ed

are mounted by attachment means to the frame 16 of the aircraft lcader
and thus are grounded and not movable.

Figures 3-5 are schematic representations presented to show the
various stages of elevation that are achieved by the 1ift mechanism as
the hydraulic cylinders receive fluid from a pump source not shown but
well known in the art. It should be clearly understood that these are
schematic representations of the general_t{ming that the device shown in
Figure 2 will cycle through, however, Figures 3-5 do not represent a )
preferred embodiment of the invention. Whereas Figure 2 shows the lift
device at almost full stroke, that is, almost fully extended; Figure 3-
show§ the lfft mechanism schematically fully retracted. The first end 9¢
of the second flexible support meéns 80 is shown grounded to frame 1€.
The second flexible support means 80 is carried around the pullgys.

84 ahd then_thg secbnd end of the second flexible support mezns 7¢

is attached to the first movable transverse support 42, The SECOTC



ramto extend with the axle mounted roller 64 acting on the chain 54 to
lift the-platform 24 as shown in Figure 4. In a preferred enbodi ment whet
t3hi-§ single cylinder 50 is fully extended hydraulic fluid flows will %
diverted to the pair of outboard hydrggch cylinders 44 (and 46) causiﬁp
each ramto extend and push the pulley ‘84 (and 86) agai nst the respective
chain 80 and thereby lift both the second noveabl e transverse support 90
vertically u L 1t.0 | Eins L £ th Vel SR S rt 42
ertically URREIOBRIIGERE Llphia, L IRuGER RIS hEAYEL R SUBRS
pressuri zati @n:0dardl hafdhRc Cay1iREEFsS shéke ofsh MR reOrmREe N o t4-andot i rear
deck bed will be at maxi num hei ght (now shown). As fluid is exhausted from

the cylinder<irbg mooasbideekantodryeé |shFF@r194aChsaHEYtHeQWQQd bydriab1id cy$imder
rest on the frame 16 when theoretically all the cylinders wll be raised of

pressure. Ansal.ternative enbodi nent would have a hydraulic circuit supply
the single cylinder before the pair of outboard cylinders or vice-versa.
Al so the hydraulic supfieyfirat df be padcioft hhe fdlrkt ik itder supmirsemeand bbdvier
at the same rate. CLAI M5 1. An aircraft |oader having an el evatable
pl at f or m nourshedn mpuatet iasshevd ce\gik tbi theafirsinmavdabdaetraasdersec suptiong .a
l'ifting means for the platformthat conprises a first noveabl e support

havi ng at | emeans 42 whileathe Ptheuranddis mounted pérratainercdl th $Heael@yaber of
respective actuator rod ends in opposite directions, one of said actuator
rod ends actiP@t8y® A4t a first flexi ble non-extensible support means

- having one end thereof_ fixed to the elgevat £ platformand the other end
heroot ixed to the. by BRYati8ne iart et di iguRe of o84 Rrd8ress 1 %o Figlit's

the single central hydraulic cylinder 50 will be pressurized causing its
ram to extend with the axle mounted roller 64 acting on the chain 54 to
1ift the platform 24 as shown in Figure 4. In a preferred embodiment
when this single cylinder 50 is fully exiended hydraulic fluid flows wili
be diverted to the pair of outboard hydraulic cylinders 44 (and 46) causing
each ram to extend and push the pulley 84 (and 86) against the respective
chain 80 and thereby 1ift both the second moveable transverse support
90 vertically upward together with the fikst moveable transverse suppoft_
42 which will also be urged upwardly at the same time. Upon full
pressurization of all the cylinders;the frame component 74 aﬁd the rear
deck bed will be at maximum height (now shown). As fluid is exhausted
from the cylinders the rear deck bed will be gradually lowered until it

- is at rest on the ffame 16 when theoretically.a11 the cylinders will be

- raised of pressure. | ' | |

An alternative ehbodiment would have a hydraulic circuit supply

the sihgle cylinder before the pair of ouﬁboard cylinders or vice-verse.

~ Also the hydraulic supply could be such that all cylinders rzise and

lower at thé same rate.



act uat or

ans an
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h)act

when el e

d having one end ther Gof Tixed 1o the ﬂI\INllEIIIHﬂllllfllﬂhé"'r'eeﬁépp"r_,t

fixed to the noveabl e support, so that*veFtlbaI“dlspIacenent of

uator rod end results in vertical novenent of the platformrel ati®¥e
Tthe franme and the lifting neans dges not protrude above the platform
vated. 2.. An aircraft |0adér ~as claimed in claim1l wherein the

\('-“'

actuators are hydraulic cylinders each having respective piston rod ends.
aircraft | oader in accordance with claim1l or claim2 wherein each
ve ‘actuator rod end has a pul unted thereon which acts agai-nst

3. An
respecti
Its resp

chain. 4.

ective non-extensible suppor which is constituted by a
An aircraft | oader according to any one of clains 1 to 3

wherei.n said actuators include a pair of outboard actuators nounted one at

Cuppchh SKFGPATE] HORReECPASLAR Adh ALRYACALIR, HLAREALT Bofpced”

each end
flexible
noveabl e
An aircr
sai d pai

support
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is provided wth a bore,in th
directions, one of said actuator rod ends acting against a

first flexible non-exten51b1e support means having one end

thereof fixed to the elevatable platform and the other end

thereof fixed to the moveable support, the other of said
actuator rod ends acting against a second flexible non-
extensible support means and having one end thereof fixed to

the frame and the other end thereof fixed to the moveable

support, so that vertical displacement of each actuator rod

_ end results in vertical movement of the platform relative to

the frame and the lifting means does not protrude above the
platform when elevated.

2. An aircraft loader as claimed in claim 1 wherein the

actuators are hydraulic cyllnders “each hav1ng respective
piston rod ends.

3. An aircraft loader in accordance w1th claim 1 or claim 2

wherein each respective actuator rod end has a pulley mounted
thereon which acts against its respective non-extensible
support means which is constituted by a chain.

4. An aircraft loader according to any one of claims 1 to 3
wherein said actuators include a pair of outboard actuators
mounted one at each end of the moveable support and which act
against a respective first flexible support, and a single
actuator mounted in the'center of the moveable support and
which acts against the second flexible support.

5. An a1rcraft loader as clalmed/;n claim 4 wherein the

actuator rod ends of said pair of outboard actuators each have

a pulley thereon, and the two pulleys are mounted one on each
end of another moveable support.

I
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central portion the}eof, sai d bore being provided to acconmodate said

central attuator “mounted to said first noveabl f“ﬂmmnuuumluum aircraft
| battekx in accordance with any one of claims 1 frame
> [

i ncl udes a gui de means for guiding said noveabl & stipdortts for*vertica
novenent . 8. An aircraft loader in accordance with claim2 wherein

of said hydraullc cylinders has a similar9volunetric capacity. 9. An
aircraft | oader in accordance with claim4 when dependent upon claim?2
wherein said single central hydraulic cylinder has a piston area Iarger

t han t he p| ton end area o ch of said outboard hydraulic¢ c¢ylinders.
An aircraft 1oad§P|§ﬁ5£EB£Haﬁ 484 niR| aFFPXARRSS debeRderaimndh %mﬁfﬁiE
wher ei n t hesxbdbotbérameovedbléespppoarts i pnodlpeurwﬁtnnﬁb@@m@fmﬁkanblc

i nd central drau
oyl i nder . (e HERHE] Py bR ChEYULE Ch 8L oM Bers Weluir b R e iere
sai d el evat3@Fempoaats nsad & ¢eaf:reqlevas=§maé:qw amnﬁ%mdtmesamcrmrst

| oader is ahsredbryiggpdtth a front elevatable platform 12. ‘An aircraft

| oader substantially, as described herein and with reference to the_
acconpanyiﬁﬁ'dr n%%;cra t loader in accordance with any one of claims 1

to 6 wherein said frame includes a guide means for guiding

said moveable supports for vertical movement. '

8. An aircraft loader in accordance with claim 2 wherein
W each of said hydraullc cylinders has a similar volumetric

capacity.

9. An aircraft loader in accordance with claim 4 when

dependent upon claim 2 wherein said single central hydraulic

cylinder has a piston'area larger than the piston end area of

each of said outboard hydraulic cylinders.

10. An aircraft loader in accordance with claim 4 when

dependent upon claim 2 wherein the combined area of the

pistons of said pair of outboarad hydréulic cylinders is

greater than the piston area of said single central hydraulic

cylinder.

11. An aircraft loader as claimed in any preceding claim

wherein said elevatable platform is a rear elevatable platform
./ and the aircraft loader is also provided with a front

elevatable platform. '

12. An aircraft loader substantially as described herein and

with reference to the accompanying drawings.




