; bce3eA>\46T-5* 1 27 February 2002 TELESCOPI C HYDRAULI C HO ST APPARATUS
BACKWW\“M\M | N\VENTION 1. Field of the Invention: This invention

rel a opi ¢ hydraulic hoist nechanisnms, and in particular to such
mechani sagwdhhat are made fromrolled al um num stock, are fa&t - aabmpgrhdod?2

greater bearing life and air breathers.,for the space between hydraulic
stages, thereby preventing dirt from béing sucked into the hydraulic

mechani sm 2. Rel at ed ArprESHEPiee EHRAMLICYOISE APPA BAfUR!t | on Servi ces
Hydr aLMW"WW Di vimguw—twre—%—pagvrgm illustrates a
nunmber | i nder Identification Drawi ngs" each representing a

parti cul arieied*escopi ¢ hydraul i, mechani smrespectively identified as

" ANTHONY"; " COVMERCI AL"; CB#YCKGRPEND OFBNEANYENTIONABODY GALI ON';
"GLENCO FARVHAND'; "HEIL "OLD STYLE" HPT SERIES"; "HEIL "NEW STYLE" HPT
SERI ES"; "HYCO 900- 2000 SERI ES"; "HYCO 10,000 SERI ES"; "HYCO 30, 000
SERIES"; "HYCO 70p@0 o SR IEventions CHNSON'; " LESSARD"; " MAI LHOT/ " C" MODEL";
“MAI LHOT/ "M MODEL COVER TUBE DESI GN'; "MARION MFG "; " NORDI ¢/ NORD- SEN
METAL | NDUSTRI ES.; . ".PERFECTI ON'; " PERFECTI ON, FARM HOl STS"; PRI NCE.: AND
"WARD CO'. Theseprsl‘&EB%?%r%PéﬁltgﬁsmﬁthWPP g ?té%?qh@BFWeF%&‘scl ose
various state-of-the-art features of such nmechanism for exanple an oil
port in thepbetimilarwravicbrmeghdnisans that asenladedrdmmroled aluminnnfretockaarg 2002 2
Additionally, U S. Patent No. 3,958,376 to Canpbell and entitled:

" Ext endi bl e faEpWeAinSt Kdie!gregter Be&thg €S aid Rirbradthkys R thespdce bebWda
sections that can be telescopically raised into an extended position for

supporting l.oad. t a ic cyl.inders wthin the ci.l ons

oxtend t e TenBRllicbhterHEO R NG el dudkel e B G

entitled: "Hydrau]ically-Operated Support Device for Semtrailers”

di scl oses afeshaBisE-ng cylinder in the bottom of which is forned a

| oad-rai sing cylinder for a | oad-raising piston. A punp subassenbly

i ncludes three i Relgtedhdetit | y operabl e punps for generating and controlling

t he hydraulic operating pressure. Finally, US. Patent No. 4,471,944 to

Leray et al. andTegiddrhfidrcial Bt&E6QPDEstBG#Hon s!éxﬁﬁ ég%%dﬁuuagwﬁddw of ,

coaxi al tubular telescopic elenments mounted wthin a tylinder and each pair

of adjacent {.ubul ar | escopni.ng, el _ene has .t airs of .caoperati.n

annul ar r ecgglgéo%??t%ﬁﬁg}l? (:H)rﬁ‘i%% gﬁge%g{‘é? n@‘tﬁ”fag%egnm%(’?ﬁ °£o§f3 pa?(gilwg?rh an

elastic ri n? to limt the outward novenent of an inner tubul ar el ement

rel ative toldentifiqatigndiavwinge eaghaiapresenting aparticular telesqopicdapdraubidr aul i ¢

mechani snms are prone to abnormal wear of their bearings, operate slowy,

have i nadeqmchanisat respevtively idettifiex] as f ANTHONY e “COMBMBRCIALYY; i nders and

are heavy. )
CUSTOM HOIST”; “FONTAINE”; “PEABODY GALION";

“GLENCO/FARMHAND"”; “HEIL “OLD STYLE” HPT SERIES”; “HEIL “NEW
STYLE” HPT SERIES”; “HYCO 900-2000 SERIES”; “HYCO 10,000 SERIES”;
“HYCO 30,000 SERIES”; “HYCO 70,000 SERIES”; “JOHNSON"; “LESSARD";
“MAILHOT/“C"” MODEL"; “MAILHOT/”"M” MODEL COVER TUBE
DESIGN”; “MARION MFG.”; “NORDIC/NORD-SEN METAL INDUSTRIES";
“PERFECTION"; “PERFECTION FARM HOISTS"; “PRINCE”; AND “WARD
CO”. These telescopic hydraulic dump cylinders collectively disclose various
state-of-the-art features of such mechanism, for example an oil port in the base

trunnion and various seal mechanismes.



27 February 2002 3 SUWARY OF THE | NVENTION A primary object of the
invention is to provide a tel escoping hydraulic hoist of the type specified
herein and which is significantly lighter than prior art hoists of simlar
type. It is a feature of the present invention that the 2¢|Rsgwomy 2002
hydraul i ¢ hoist is made of drawn-over-mandrel (DOM al um numtubing -~
consisting of a specially fornmulated alloy. An advantage of the present
invention is that the hydraulic hoist is lighter and nore easily
transported and positioned for use than simlar prior art devices. Another
object of the present invention is to provide a tel escoping hydraulic hoi st
of the type specified herein and which has increased operating speed. It is
a feature of the prAskditionallyiiSoPatemiNa.18;958:3%stooGamplbetirand entifled:st nay
be contracted or expanded at increased speed over that obtained by such

hoi sts const r u¢ExtendibletTawer $tr“¢f§r%{hd!§8ﬁl§ﬁ$ aluwality jof nestingtowegyent i on

that the tel escopj ng hydrau]ic hoi st ves rapidly into,orf out. of operating
position. It i&eghongthateanbe telescopi Fﬁﬁféﬁ&t?jﬂ}/‘t%t‘m RESHONSOL 5 c i ng
hydraul i c hoist_of the type,specified, het.ein.that pkeve dirt f bei ng
sucked passed tHEPOSNE §¥gﬂ ﬁi?egegt. ?ﬁ’é{rﬂf" o4 hf‘agrsp&é@é'h%‘? ﬁ?/‘gﬁ{ ic’%#\l%t;%

provi de space t a I 4%1{% t hes
therein to pre\%{ne?ﬁaﬁrgttga’eg%@%gcg}sﬁgrg'\??%g%‘tj@ﬂ%%]%nt ering egaglgal S
between the teleptifed CH?HQ&ﬂﬁeall&tQp&raﬁed it Bdvivetfod Sefitrallers’nventi on
that dirt is prevented fromentéring the seals between the tel escopic stage
of the hydraul idistiosestan extendingetylinderrinithe botfons bf efhithds formed aon to
provide a tel escoping hydraulic hoist having extended life. It is yet a
further feat urdoad-raisiag qylinderdor alead-raising piston.r Apumprsabagsemblywear i ng

surface for the RQearings. It is yet a furi{her advantage of the |nvention
that the beari ﬁg@u ¢s thren %@%@%ﬁwomr@hp% PRmps| ot ﬁP@t{%enéur face.
B EF DESCRI PTI O, OF TR RALARR dfadhpseililect s features and
Finally, U.S. Patent No. 4,471,944 to Leray et al. and entitled:
“Telescopic Jack” discloses a plurality of coaxial tubular telescopié
elements mounted within a cylinder and each pair of adjacent tubular
telescoping elements has two pairs of cooperating annular recesses on
their inner and outer surfaces which cooperate with an elastic ring to
limit the outward movement of an inner tubular element relative to its
adjacent outer element.
The prior art telescopic hydraulic mechanisms are prone to
abnormal wear of their bearings, operate slowly, have inadequate

sealing which admits dirt into the hydraulic cylinders and are heavy.



believed readily apparent fromthe foll ow ng description of a preferred
enbodi nent of the best node of carrying out the invention, wherein: Figure
1is a partial side sectional view of the al um num hydraul 2xrebredrezoopi C
hoi st according to the invention; Figure 2 is a bottomview of the
hydraulic hoist; Figure 3 is a top view of the hydraulic hoist; Figure 4 is
a partial cut away view of the al um num hydraulic hoist in an extended

posi tion. 27 February 2002 5 DETAI LEQ DESCRI PTI ON Fornerly, hydraulic

tel escopic hoists were made from steel alloy tubing and consequently they
wer e heavy and subject to corrosion. In accordance with the present

i nvention, the hydraulic tel escopic hoist is nmade of an al um num al | oy

t ubi ng and is t her eby consi JEMMARY OFhiRE IMNENTIOMNot subj ect to corrosion.
A suitable alumnumalloy for the purposes of the present invention has the
foll owi ng exenplary conposition: Silicon 0.35; iron 0.40; copper 0.10;
manganese 0.20-0.7; magnesium 1.0-1.8; chrom um 0.06-0.20; zinc 4.0-5.0;

titani um 0.01-0. &@nm?ar}F 69j@thHPth %eﬂtl&pls t'&‘p'i&vxdé ﬁ%ﬂ@s&o‘bﬁ@%}fd&lﬁc%m@ 15;
al um num remai nder. The al um num al | oy tubes in the exenpl ary enbodi nent of

on' 1 ho. desi a0 DRF sbRTed B A BT | AepI Dt P G B RE

al um num al |, o) raulic hoi st 10 having five stages 14, 16, 18, 20 and 22
in the non-S&R @'ﬁ@ﬁ position and nounted to a base casting 23. G ease

ni ppl e 24 provides a nmeans for applying grease to rod eye casting 26, which
enabl es att achndhis affeatyre afythe arasert ingeniionthat; the delesropict mwrytie hnistas dunp
truck or the frame of a dunp truck, for exanple, thereby enabling the bed
of the dunpmadeuck dtemvxbevmmmltcéd(D(BMQalmaimhngﬂﬁ& icondistihgs ofpdspecilally f 1 ui d
inlet 28 and threaded portion 30 (Fig. 4) for attaching a first stage

al um num alfbﬁyum@bgua}z thereto. An OGRing 32 is provided as a seal as
indicated in Fig. 1. An extra w de bearing 34, 36, 38, 40 and 42

February 2002 6 I t es 12,
1o 10 V15, 20 A BRORE of U poRROY AR iOThaB T RUE hoRY S IEHer %E@g 5

and 52. more easily transported and positioned for use than similar prior art devices.

Another object of the present invention is to provide a telescoping hydraulic
hoist of the type specified herein and which has increased operating speed.

It is a feature of the present invention that the telescopic hydraulic hoist may
be contracted or expanded at increased speed over that obtained by such hoists
constructed of steel.

It is an advantage of the present invention that the telescoping hydraulic hoist
moves rapidly into or out of operating position.

It is a further object of the invention to provide a telescoping hydraulic hoist
of the type specified herein that prevents dirt from being sucked passed the wipers.

It is a feature of the present invention to provide space between the stages

above the seals so that air Dbreathes therein to prevent dirt



Variable length stroke imters 54, 56, 58, 60 and 62 are nmounted within
hoi st 10 to provide respective stroke | engths of novenent of each of
hydraul ic stages 12, 14, 16, 18, 20 and 22 as illustrated in Fog. 1. d and
nut bearings 64, 66, 68, 70 and 72 are respectively PFo¥ededaay 2be2upper
end of exterior housing 10 and the upper ends of hydraulic stages 12, 14,
16, 18, 20 and 22. Heavy duty wi pers 74, 76, 78 80 and 82, nade of rubber
or sone other suitable material, are fixed to each of the upper portions of
respective bearings 64, 66, 68, 70 and 72. An Oring is fitted between

i nner casing and rod-eye casting 88, and whi¢h is fitted wth air bl eeder
90 connecting with the inside of the hydraulic hoist 10. Single-acting air
breat hers 94, 96, frogy enteoing thels®alsdpeiweenithe delescapic stages.of hydraul i ¢
stages 12, 14, 16, 18, 20 and 22 as iIIusérat ed in Figs, .1 .and 4. Logking
screws 104, 106, |08, tis@ gﬁ&h‘?‘l wtage ohthe inyentio abf’“ftﬁﬁpéFYe’BFéat hers
94, 96 98 100 and 102 to.their respective,hydrauli.c sta /th the
hydraul i ¢ devi ce™ & §B rf’?ﬂ)ﬁ’é‘d"’%&ﬁé&?ef‘h@et}gifsﬁ?wﬁs B eﬁ%\cﬁy‘{}mﬂh{;he
frame thereof (nﬂ&@hown) the introduction of hydraulic fluid into the
hydraul i ¢ devi ce Bht hr ough fluid inlet 28, the various hydraulic stages
14, 16, 18, 20 and 221%}3%@% M:ﬂ{&?dmdmlthé%édtidﬁw?faqdm t'élé%co[tlin 0
that shown in Fig. 4, whéreby air is’caused to escape Tromair breathers
94, 96, 98, 100 aydra'l;g&: hbﬁt@\byirignébttbhdeddﬁéh stage of the hydraulic device
to nore rapidly nove froma col |l apsed position as showmnm in Fig. 1 to an
expanded position as Hhisvetianfufther fdatute ofithelingerdioretha2 dhe tubmstrfgteand nut
bearing's internal surface is 27 February 2002 7 provided to rel ease the
air through the Ppeeyidesamwearing suefachfor the beagingsg, 100 and 102, rat her
than through the respectiv | per 74, 7 78, ,80. and .82.. The follow n
features of the invenﬁi'&ryegr%\#‘ﬁafeﬂear‘?tv ?@ﬁ%‘%ﬂé‘ivaﬁpﬁ?ithﬁtﬁftﬁ‘?@“&ségedi ng
description: 1.) e r i .G. a4 i - ing as hydraulic fluid
may be fed from gll{lhsétrgégﬁg%il&Z‘g}tﬂ%gE?}gsrsﬁoggé;mc%rr%fgﬁée%ts of the hydraulic

hoi st are not wel ded, thereby preventing any distortion of the hydraulic
hoi st; 3.) Because the stages are threaded, the hydraulic device is easily
mai nt ai ned; 4.) There is a BRIEF DESCRIPTION IOF THE DRAWINGSges t her eby
enabling the hydraulic hoist to have a |long overall extension and which is

achi eved by bringing each of the various stages to the base and thereby
i ncreasing the

The above objects, features and advantages of the invention are
believed readily apparent from the following description of a preferred
embodiment of the best mode of carrying out the invention, wherein:

Figure 1 is a partial side sectional view of the aluminum
hydraulic telescopic hoist according to the invention;

Figure 2‘is a bottom view of the hydraulic hoist;

Figure 3 is a top view of the hydraulic hoist;
Figure 4 is a partial cut away view of the aluminum hydraulic

hoist in an extended position.



strength of the hydraulic hoist; 5.) Because the various stages are seal ed
on the inside, scratches or dents on the exposed stages surfaces do not
effect sealing; 6.) There is a quicker response of the hydrraébisy shages due
to the hydraulic feed and the fact that no wear bands pass a port; and 7.)
The use of air breathers which prevents dust and dirt fromentering the
hydraul i c stages. The above description serves only to descri be exenpl ary
enbodi ments of the best node of making 4he invention to denonstrate the
features and advantages of its 27 February 2002 8 construction and
operation. The invention is not intended to be |limted thereby, as those
skilled in the art of product-retention packages wll readily perceive
nodi fications of the above-described enbodi ments. Thus the invention is
intended to be limted only by the followng clains and the equivalents to
whi ch the clai ned conponent s DEFTARERDESERIPTI@N. 27 February 2002 9
CLAIMS 1. Atelescopic nmulti-stage hydraulic hoist, conprising: a hydraulic
fluid inlet, a base nenber, a non-corrosive outer tube having a first end
attached to the base nenber with a seal therebetween and a second open end,
at | east one no [ ' hiat.er ' ' Lyt er tube
in telescoping :l:éoﬁlglte {lg’?\l?}yd?%déﬁi t%'ﬁ%%?lﬁog%té%g g{aag\?%ﬁg“\é% 4”8 get{rlﬂgﬁg‘Hgnd an
outer end and bein xt endi b] e through.the open end of the outer,tube to an
oxt ended paSnRBMEn ey e Fiec FEASY e FRUARH T HOTEER. dhdbdEiE B e ube o
a col |l apsed position, a hydraulic seal extending about a |ower portion of
t he i nt er neIesgnkinversion; thediydegpulic selegcopie haistis I’ﬂﬁg ofpnalyraigua alloy ipkingnd t he
outer tube, a gland nut bearing affixed to the open end of the outer tube,
for spaci ngantlhis thateby nehisilembtyu highter and t isenatusubject ubegorssionnersulialsle i ng
af fi xed about a | ower portion of the internedi ate tube for

aluminum alloy for the purposes of the present invention has the following

exemplary composition: Silicon 0.35; iron 0.40; copper 0.10; manganese 0.20-0.7;
magnesium 1.0-1.8; chromium 0.06-0.20; zinc 4.0-5.0; titanium 0.01-0.06;
zirconium 0.08-0.20; misc. trace elements 0.05-0.15; aluminum remainder.

The aluminum alloy tubes in the exemplary embodiment of the invention
described herein typically have a variable length dependent on the desired telescopic
length of the hoist.

Fig. 1 illustrates an aluminum alloy hydraulic hoist 10 having five stages 14,
16, 18, 20 and 22 in the non-extended position and mounted to a base casting 23.
Grease nipple 24 provides a means for applying grease to rod eye casting 26, which
enables attachment of the hydraulic hoist 10 to either the bed of a dump truck or the
frame of a dump truck, for example, thereby enabling the bed of the dump truck to
be elevated. Base casting 23 includes hydraulic fluid inlet 28 and threaded portion 30
(Fig. 4) for attaching a first stage aluminum alloy tube 12 thereto. An O-Ring 32 is

provided as a seal as indicated in Fig. 1. An extra wide bearing 34, 36, 38, 40 and 42



spacing the inner end of the internediate tube fromthe outer tube, thereby
creating an air space defined between the internedi ate tube and the outer
tube, and an air breather extending through the outer tube2irweaypioni cation
with the air space; whereby when the internmediate tube is extended relative
to the outer tube a volune of the air space decreases and air is forced out
of the air breather, and when the internediate tube is retracted into the
outer tube the volunme of the air space %ncreases and air is drawn into the
air breather. 2. The tel escoping hydraulic hoist of claiml wherein the air
breather is in comunication wth the air space through a spiral channe

di sposed about an interior surface of the gland nut bearing. 27 February
2002 10 3. iFhespeativelyqupvided fiyratwinim dlloydubesstages ARy 4 16hE8,@0ranti 22 aailr
breather conprises a filter for filtering air drawn into the air space. 4.
The t el escaptlodingyespactivestdiorings 44 4648, 80 andSIpPri si ng a cushi on nmenber

di sposed within the fluid inlet, for closing off the fluid inlet as the

hoi st is retractegidpf Rnglslibk€ AmiRRIAI5OO, b6 A 62 are i6urtéd FRAMNHIAG
hydraulic hoist of claim1 conprising a l'ocking screw for retalning the

gl and nut [ d ' L I LV, t he er .. . The

t el escopi cbﬁ% rfgﬁY‘f‘g r%&ustp%%{lgg !flng]ﬁ]% offﬁllrl?a\;ﬁgjregtcéﬁ% “'Fs‘j’.fﬁ‘ga%“g% $§§%s ngt h
limter disposed ut i nternedj ate pqrtion of the interpedi ate tube,
whi ch abut sID"aégi F@E tiwéa??;l 3% umedo@afqa@- éianarﬂé“ PRYETOG Q@e&t’ dBends
extended to a fully extended position. 7. The tel escoping hydraulic hoist
of clai m 1 Whaeaespectieelpeirvaddd; ab the apparend ofiextesioe dowsingd @ rand tthe upgeri nner
bearing. 8. The tel escoping hydraulic hoist of claim1l wherein the gland
nut beari ngendewphydresliastaggsd2, 14y 16,18, 20 sehl2. dfvy siutyt Wper T4 17608 80e t ube.
9. The telescoping hydraulic hoist of claiml wherein the outer tube is

threadedl y £ia@298dé 6f AubBelASEmERIRE suitable maRRfial, BleSPécaARb @&Mh@gﬁﬂ& hoi st
of claim1l conprising a rod eye threadedly engaged to an open end of a

central tubal seRLRAIOBEENDs cbl 6618€ HPAROPOPARD-IYFQBLEE bBRkah Of

claim 10 rern ther eye casting conprises an air

February 2002 11 12. The tel escopi ng.hydrauli ¢ hoist, of..claim 1l conprising
Lol U i 1B P AR R YE paane 8. and; whis . BofBedyief 8 Mrsefs ot c
hoi st, conprising: a _hydraulic fluid inlet, a base nenber, a non-corrosive
out er tube @npetmgvithuthe ipsidspfdhehydianlichaisi 18- seal

Single-acting air breathers 94, 96, 98, 100 and 102 are positioned on each of
hydraulic stages 12, 14, 16, 18, 20 and 22 as illustrated in Figs. 1 and 4. Locking
screws 104, 106, 108, 110 and 112 serve to attach each of the air breathers 94, 96 98
100 and 102 to their respective hydraulic stages. With the hydraulic device 10
positioned between the bed of a dump truck and the frame thereof (not shown) the
introduction of hydraulic fluid into the hydraulic device 10 through fluid inlet 28, the
various hydraulic stages 14, 16, 18, 20 and 22 extend from the position illustrated in
Fig. 1 to that shown in Fig. 4, whereby air is caused to escape from air breathers 94,
96, 98, 100 and 102 thereby enabling each stage of the hydraulic device to more
rapidly move from a collapsed position as shown in Fig. 1 to an expanded position as

shown in Fig. 4. A spiral groove 120 in each gland nut bearing’s internal surface is



t her ebetween, a plurality of non-corrosive internedi ate tubes di sposed
within the outer tube in telescoping relation, each of the internedi ate

t ubes being extendible to an extended position and retract zideBruirp262
col | apsed position within the outer tube, a hydraulic seal extending about
a lower portion of each internediate tube form ng a seal between the

i nternedi ate tube and a next adjacent tube, a gland nut bearing affixed to
an open end of the outer tube and to an, open end of at |east sone of the

i nternedi ate tubes, for spacing each tube froma next adjacent tube, inner
bearings affixed about at |east sonme of the internediate tubes for spacing
i nner ends of each internediate tube froma next adjacent tube, thereby
creating arpravided pargleasefthereid theougle die redpectiverair brgatber 94n9Gi98, dpAaedbet ween
each internedi ate tube and a next adj acent tube, defined between the gl and
nut bear i ndl(2nchtlidh ¢haditth@agh €ad resprotivevipeb 74,5167 #8,800kdB2t t i ng communi cat i on
between air outside of the hoist and each air space, extending through the

outer tube stagernibRimlandds dRe inidiBn Ate EViBeritTdth ECInRideratidR st ages,
wher eby when a tube is extended relative to a next adjacent tube, a vol une

of the air nd air is forced out of the air breather, and
| (BEPREAIfE IERRRToR

when the in el1's retracted into the outer tube the vol une of

the air space i ses . an ir is,drawn jinto.the air, breather 27
February 2002 121%%"%19@“!1@? gg'ﬂ)ﬁi %%%W%IQS&YHH}“@P%‘F g}agﬂ?ﬁ fed figmrei n
each air breather is in comunication with an adjacent air space through a
spi ral channel di ssﬁbﬁé@né;bout an interior surface of the gland nut bearing.
15. The tel escoping hydraulic hoist of claim13 wherein the air breather
conprises a filtZx) Thervafiols eshpapeatsrofcthavinydraulio hokst asé notswakled, théreb¥he

t el escopi ng hydraulic hoist of claim13 conprising a cushion nenber

di sposed within anp'fd@eﬂil{g)@ﬁ-lty dist&ei,onfoﬂher}iydhhﬂiblh\éisc;l osing off the fluid
inlet as the hoist is retracted to a fully collapsed position. 17. The

tel escopi ng hydrayigecy fi9i Qfaghs e &R:gprtihéi AGdr3uliOChvite ST EWiIl,or

retaining each gljajmg anut E‘[gariar%g in ahﬁiexe posi t?%nurel atvlﬂ%e to th t ube

to which it is affi xeq?in%%. The tel escopic hydraulic hoist of claim13
Stroke

further conprisi ngmaaln | engt h

4.) There is a long overlap of the hydraulic stages thereby enabling the
hydraulic hoist to have a long overall extension and which is achieved by
bringing each of the various stages to the base and thereby increasing the
strength of the hydraulic hoist;

5.) Because the various stages are sealed on the inside, scratches or dents on
the exposed stages surfaces do not effect sealing;

6.) There is a quicker response of the hydraulic stages due to the hydraulic
feed and the fact that no wear bands pass a port; and

7.) The use of air breathers which prevents dust and dirt from entering the
hydraulic stages.

The above description serves only to describe exemplary embodiments of the

best mode of making the invention to demonstrate the features and advantages of its



limter disposed about an internedi ate portion of each of the internediate
tubes, which abut against an adjacent gland nut bearing as each
internediate tube is extended to a fully extended positi on27 FBrary b2

t €l escopi ¢ hydraulic hoist of claim18 wherein the stroke length limters
are of varying lengths. 20. The tel escoping hydraulic hoist of claim13
wherein the hydraulic seals are positioned adjacent to the inner bearings.
.AY. . An. Aa& A .. Aa& AN&. AN. Aa& -.Aa9. Aadr . A; &R Aa& VqTPFOu<MD'™ o q

| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca]cal]c”a]calcTa]ca]cTalq

1?7=&w *cj E{ upkf a] UU] cal] ca] ca] ca] ca] cal] ca] cal] ca] ca] cal] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cajonsttuctipo sand aiperdtion] Thd twkntadre i) nat]intehded ROhe limited 2hgykbya\a®l)] | ca] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] cal] cahbsealskitleicin -tHg [drt of) prdduct-yeténtion packages will readily perceive
HUHHHAASY $$F, YBYWERE} xsni d_ZU] ] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] C%sahealoa@]of ﬁle%b@@hé%hﬁ@d ERbSAIEAL CANGARE AlveRlGMEdKefled 6 T(T (())

)o))*ar******+J+z7++ -1 -}xsni c]ca] ca] ca] cal ca] ca] ca] ca] ca] ca] cal ca]

cajcalcalc
/7000111, FepDai i&‘%@%@ﬁ%@“l‘%@%@%ﬁ% AR B SRRt I PR R clgineg o ca'c
aJ ca] ca] ca] cal ca ca]ca‘] (%a] cal ca]lca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]cal! 67)7
| 72778i 83BEIGPIASYs thercol are entitle

; <Y<<K<K<KA===>H>>>} xsnl d_ZU]]c]ca]ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]l ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal >?i ???@CDBANAAA: X:

o

<Y<<<<<A=::>H>>>} xsni d_ZU]]c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca
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CLAIMS

1. A telescopic multi-stage hydraulic hoist, comprising:

a hydraulic fluid inlet,

a base member,

a non-corrosive outer tube having a first end attached to the base member
with a seal therebetween and a second open end,

at least one non-corrosive intermediate tube disposed within the outer tube in
telescoping relation, the intermediate tube having an inner end and an outer end and
being extendible through the open end of the outer tube to an extended position and
retractable through the open end of the outer tube to a collapsed position,

a hydraulic seal extending about a lower portion of the intermediate tube
forming a seal between the intermediate tube and the outer tube,

a gland nut bearing affixed to the open end of the outer tube, for spacing the
intermediate tube from the outer tube,

an inner bearing affixed about a lower portion of the intermediate tube for
spacing the inner end of the intermediate tube from the outer tube, thereby creating
an air space defined between the intermediate tube and the outer tube, and

an air breather extending through the outer tube in communication with the
air space;

whereby when the intermediate tube is extended relative to the outer tube a
volume of the air space decreases and air is forced out of the air breather, and when
the intermediate tube is retracted into the outer tube the volume of the air space

increases and air is drawn into the air breather.

2, The telescoping hydraulic hoist of claim 1 wherein the air breather is in
communication with the air space through a spiral channel disposed about an interior

surface of the gland nut bearing.
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4, The telescoping hydraulic hoist of claim 1 comprising a cushion member

disposed within the fluid inlet, for closing off the fluid inlet as the hoist is retracted

to a fully collapsed position.

5. The telescoping hydraulic hoist of claim 1 comprising a locking screw for

retaining the gland nut bearing in a fixed position relative to the outer tube.

6. The telescopic hydraulic hoist of claim 1 further comprising a stroke length
limiter disposed about an intermediate portion of the intermediate tube, which abuts
against the gland nut bearing as the intermediate tube is extended to a fully extended

position.

7. The telescoping hydraulic hoist of claim 1 wherein the hydraulic seal is

positioned adjacent to the inner bearing.

8. The telescoping hydraulic hoist of claim 1 wherein the gland nut bearing

comprises a wiper forming a seal against the intermediate tube.

9. The telescoping hydraulic hoist of claim 1 wherein the outer tube is

threadedly engaged to the base member.

10.  The telescoping hydraulic hoist of claim 1 comprising a rod eye threadedly

engaged to an open end of a central tube and sealed thereto.

11.  The telescoping hydraulic hoist of claim 10 wherein the rod eye casting

comprises an air bleeder.
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13. A telescopic multi-stage hydraulic hoist, comprising:

a hydraulic fluid inlet,

a base member,

a non-corrosive outer tube attached to the base member with a seal
therebetween,

a plurality of non-corrosive intermediate tubes disposed within the outer tube
in telescoping relation, each of the intermediate tubes being extendible to an
extended position and retractable to a collapsed position within the outer tube,

a hydraulic seal extending about a lower portion of each intermediate tube
forming a seal between the intermediate tube and a next adjacent tube,

a gland nut bearing affixed to an open end of the outer tube and to an open
end of at least some of the intermediate tubes, for spacing each tube from a next
adjacent tube,

inner bearings affixed about at least some of the intermediate tubes for
spacing inner ends of each intermediate tube from a next adjacent tube, thereby
creating an air space defined between adjacent tubes,

an air space between each intermediate tube and a next adjacent tube, defined
between the gland nut bearing and the stage seal, and

air breathers permitting communication between air outside of the hoist and
each air space, extending through the outer tube stage and through at least some of
the intermediate tube stages,

whereby when a tube is extended relative to a next adjacent tube, a volume of
the air space decreases and air is forced out of the air breather, and when the
intermediate tube is retracted into the outer tube the volume of the air space increases

and air is drawn into the air breather.
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<=>? @\BCDERAGH! J KIHNeRRPIRY/WIHZNNd Noistof claim 13 comprising a cushion member
disposed within an innermost tube, for partially closing off the fluid inlet as the hoist

is retracted to a fully collapsed position.

17.  The telescoping hydraulic hoist of claim 13 comprising a locking screw for
retaining each gland nut bearing in a fixed position relative to the tube to which it is
affixed.

18.  The telescopic hydraulic hoist of claim 13 further comprising a stroke length
limiter disposed about an intermediate portion of each of the intermediate tubes,
which abut against an adjacent gland nut bearing as each intermediate tube is

extended to a fully extended position.

19.  The telescopic hydraulic hoist of claim 18 wherein the stroke length limiters

are of varying lengths.

20.  The telescoping hydraulic hoist of claim 13 wherein the hydraulic seals are

positioned adjacent to the inner bearings.



