
1 1  0 102 514                      2 Description
described with reference to the accompanying drawings wherein: This
invention relates generally to an apparatus    Fig. 1 is a partially
sectioned side elevational having first and second members movable by a   .
view partially illustrating a lift truck having its chain, the tension of
which can be adjusted, and    5    mast assembly shown in its extended
condition of particularly but not exclusively to a lift system for
operation and. employing an adjustable chain the mast assembly of a lift
truckand more particu-    anchor embodiment of the present invention larly
to an adjustable chain anchor for selectively  therein; adjusting the
tension in a chain of the lift system.   Fig. 2 is an enlarged top
elevatlonal view of the The lift system. employed on a mast assembly   to
mast assembly, partially sectioned to  illustrate a of a conventional lift
truck normally includes a     pair of adjustable chain anchors; pair of
laterally spaced and equally tensioned         Fig. 3 is a partially
sectioned and enlarged side chains,each having first ends anchored to a
fixed   elevational view, illustrating an adjustable chain upright assembly
and second ends anchored to a       anchor; and  . movable upright assembly
or to a movable   15    Fig. 4 is a view similar to Fig. 1, but
illustrating carriage assembly. Chain tension must be period-  application
of the chain anchor to another type of icallyadjusted to ensure efficient
raising and      mast assembly. lowering ofthe movable assembly during
oper- ation of the lift  truck. A typical adjustable chain  Best Mode of
Carrying Out the Invention anchor  is disclosed in U.S. Patent No.
4,009,765,   20  Figs. 1 and 2 partially illustrate a lift truck 10 issued
on March 1, 1977 to Edward V. Leskovec et     having a mast assembly 11
mounted forwardly al. Although adjustable chain anchors of this type
thereon in a conventional manner. The mast . have performed adequately,
space limitations on  assembly includes a fixed upright assembly 12, presen
day "high visibility" mast assemblies  .     suitably mounted on the frame
of the truck and  . dictate the need for an adjustable chain anchor   25
having a pair of laterally-spaced uprights 13, 14 that is compact and
designed to be conveniently      secured together by transverse tie bars..A
multi-. positioned adjacent to an upper end ofthe fixed:     stage movable
upright assembly 15 is slidably upright assembly for ready access by a
workman.  mounted on the fixed upright assembly to be .The present
invention is directed to overcoming  selectively raised and lowered thereon
by a lift one or more of the problems as set forth above.   30   system 16.
US-A-2354 178 describes an arrangement in         Lift system 16 includesa
pairof laterally spaced - accordance 'with the pre-characterizing part of.
lift chains 17 each having a first end securely claim 1. Chain
tensionisadjusted by means of a      anchored to a lower end of movable
upright bolt engaging approximately the mid-point of an      assembly 15 by
an anchor and bracket assembly 18. The second end of each chain is securely
arm pivoted at one end and carrying the chain at its other end. This
arrangement is not very ver-  anchored to an upper end of fixed upright
satile,however, requiring the chain and bolt to be  assembly 12 by an
adjustable chain anchor 19, substantially aligned  and both located to the
mounted on a bracket assembly 20 secured be- same sideof the pivotaxis of
the  arm. This lack of  . . tween uprights  13, 14 of the fixed upright
versatility becomes particularly significant when    40   assembly.  As
described more fully hereinafter, space is ata premium, as discussed above.
.      adjustable chain anchor 19 exhibits a high degree Accordingly, the
-invention is further provided   of compactness and is designed to be
positioned with the features of the characterizing part of.     at a
convenient location on the upper end of the claim 1. The location and
orientation of thebolt is   fixed upright assembly to facilitate servicing,
- -thus freed, while the cam surface supporting the  . 45   including
periodic adjustment of the tension in chain permits a finer control of the
line of the      chain 17. working part of the chain.                 .
Still referring to Figs. 1 and 2, lift system 16 further includes a pair of
sheaves 21 each having Disclosure of the Invention
a respective chain 17 entrained thereover and In one preferred aspect of
the present inven-   50   rotatably mounted on a bracket 22 secured to
tion, a mast assembly has a movable assembly        movable upright
assembly 15. A pair of single .  (upright or carriage assembly) mounted for
rela-.    stage, single-acting hydraulic cylinders 23 each .  tive movement
on a fixed upright assembly and a     has a housing 24 suitably secured on
a backside lift systemncludingat least the said chain having  of. fixed
upright assembly 12 and a reciprocal rod opposite ends thereof anchored
tothe fixed and    25 suitably secured at its upper end to bracket 22:
movable assemblies.                     Thus, selective extension and
retracion of cylin- The improved lift system provides a compact        ders
23 will function to raise end lower the adjustment means that can be
conveniently posi-  movable upright assembly on the fixed upright tioned at
accessible location at. the upper end  assembly under control of chains 17.
During such of the fixed upright assembly.The ability to adjust   60
selective movement  of  the  movable  pright .--chain tension by wrapping
the end of the chain       assembly, it is highly desirable to maintain
proper about cam surface provides  a closely controlled       and equal
tensions in lift chains 17, for purposes -  and highly leveraged system for
cloysely calibrat-   well known in the art. 



ing chain tension.--   -           -            .       Referring to Fig.
3, the tension in each chain 17 'Embodiments of the invention will   now be
..65   can be precisely set by a respective adjustable 2    3
0 102 514                       4 chain anchor 19. The adjustable chain
anchor         Fig. 4 illustrates application of adjustable cha includes a
cam member 26 pivotally mounted on a    anchor 19 to another type of mast
assembly 11' fixed pivot pin 27 for pivotal movement about a    Identical
numerals depict constructions corre fixed axis A thereof. As shown in Fig.
2, the pin is  sponding to those shown in Figs. 1-3, but with a mounted in
a bifurcated bracket 28 formed integ-    5    prime symbol (') accompanying
numerals depict- rally with bracket assembly 20 and is secured      ing
modified constructions in Fig. 4. against axial movementthereon bya pair of
cross-    In the Fig. 4 mast assembly 11, second movable pins 29.
Alternatively, cam member 26 could be     upright assembly 40 has been
eliminated, along secured on pin 27 with the pin being rotatably     with
cylinder 43 and chains 44, and chains 17 are mounted on bracket 28.
10   each secured to a backside of a carriage assembly Cam member 26 is in
the form of a bellcrank      41'atastandard anchorand bracketassembly 18'.
having a first arm 30 and a circumferentially     It can be seen in Fig. 4
that selected extension of spaced second arm 31, shown as disposed at
cylinder 23 will function to simultaneously slide approximately a right
angle relative to each other.  movable upright assembly 39 upwardly on
fixed The' end portion of chain 17 anchored to fixed   15   upright
assembly 12 and carriage assembly 41' upright assembly 12 is secured to
radially extend-  upwardly on the movable upright assembly. For ing first
arm 30 by a pin 32 of the chain. Cam     purposes herein, the term "movable
assembly" member 26 has an arcuate cam surface 33 formed     may be deemed
to generally define a movable thereon, between arms 30 and 31, that
engagesthe   upright assembly or a movable carriage assembly. generallyflat
and substantially continuous outside   20 surfaces of the adjacent chain
links in bearing    Industrial Applicability contact, as shown inFig3.
Mast assembly 11 and 11' find particular Arm 31 extends radially outwardly
and rear-      application to industrial trucks, such as a lift truck
wardlyof pin 27 to overlyan adjustment means 34,   of the type partially
illustrated in Figs. 1 and 4. shown in the form of a bolt 35 threadably
mounted   25   During operation of the lift truck 10 in Fig. 1, the through
a plate 36 secured beneath bracket 28. A   operator will normally retract
mast assembly 15 to lock nut 37 functions to lock the bolt in a preset
engage and support a load on forks 42. Thereafter, axial position whereby
an end of the bolt will    -cylinders 23 and 43 can be suitably extended
and engage arm 31 to retain it in an adjusted rotative  retracted to
position the load elevationally for position about axis A. Thus,
predetermined and   30   transport and storage purposes. equalized tensions
can be continuously main-         After periodic use,  lift chains 17 may
tend to tained in chains 17 by periodically resetting adjust-  slacken,
thus requiring readjustment to maintain ment means 34, as needed. Although
cam surface     the proper equalized tension therein. As shown in 33 is
preferably concentric about axis A, it should  Fig. 3, each such adjustment
can be accomplished be understood that the surface could be formed   35
expeditiously by backing-off lock nut 37 and eccentric, if so desired.
rotating bolt 35 to pivot cam member 26 counter- Referring once again to
Fig. 1, multi-stage      clockwise about fixed axis A. After the  proper
movable upright assembly 15 preferably includes    tension has been
achieved, lock nut 37 can be a first movable upright assembly 39 slidably
turned-down to secure bolt 35 in its preset axial mounted directly onfixed
upright assembly 12 and    40    position against arm 31 ofthe cam member.
A like a second movable upright assembly 40 slidably      procedure could
befollowedtoadjustthetension mounted on the first movable upright assembly.
in the second lift chain with the tension in both As shown, each chain 17
is anchored at 18'to a  chains being preferably the same. lowerend of
second movable upright assembly 40       The tensions in chains 17,
employed in mast whereby extension of cylinder 23 will raise the first   45
assembly 11' in Fig. 4, are adjusted. in a similar and second movable
upright assemblies simul-       manner. taneously.
Although adjustable chain anchor 19 finds par- A standard carriage assembly
41, having forks    ticular application to the lift chains for mast 42
mounted thereon, is slidably mounted on         assemblies, as described
above, it should  be' second movable upright assembly 40. The   50
understood that it has application to other carriage assembly is adapted to
be elevationally   apparatus wherein a pair of members are slidably moved'
on the upright assembly by a single      mounted relative to each other and
a chain is cylinder 43 and a pair of chains 44.The cylinder's     anchored
between the members. It should be housing is Suitably secured on upright
assembly   noted In Fig. 3 that the compact design of the 40 and a first
end of each chain 44 is secured   55   adjustable chain anchor facilitates
its mounting in thereon at a standard adjustable chain anchor 45.  a
relatively small amount of space. In addition, the As shown in Fig. 2, the
rod end of cylinder 43 has a  bearing loads imposed on cam member 26 by the
bracket assembly 46 secured thereon and a pair of  chain are substantially
absorbed by pin 27 and sheaves 47 are rotatably mounted on the bracket
only a small amount of loading is transmitted to assembly and have chains
44 entrained thereover.  60   adjustment means 34. Also, the moment or
lever 



The second end of th chains aresuitably securely  arm provided between axis
A and the point at anchored to a backside' of carriage assembly 41    which
adjustment bolt 35 engages arm 31 pro- whereby selective extension and
retraction of     vides a system forfinite adjustment and a substan-
cylinder 43 will elevationally move the carriage   tial mechanical
advantage for rotating the cam assembly on upright assembly 40.
65   member to tension the chain. 3    5                  0102 514
6 Claims                                              carriage assembly
(41') slidably mounted on said movable upright assembly (39), said chain
(17) 1. An apparatus having a first member (12), a    anchored to said
carriage assembly (41'). second  member (41/41') mounted for relative
sliding movements on said first member (12), and    5    Patentansp'r,:che
at least one chain (17) having an end.thereof anchored to said second
member.(40,41'), means        1. Vorrichtung mit elnem e'rsten Glied (12),
(19) for adjusting the tension in said chain (17) in  einem zweiten Glied
(41141') angeordnet fOr rela- response to selective movement of at least
one     tive Gleitbewegungen am ersten. Glied (12) und ,end of said chain
(17) about a: pivot axis (A)   to    mindestens eine Kette(17) mit einem
Ende veran- including a chain carrying member (26) pivotally    kert an dem
zweiten Glied (40,41 '); Mittel (19) zur mounted on one of said first and
second mem-        Einstellung der Spannung der.Kette (17) infolge     . -
bers (12), and a bolt (35) threadably mounted on   selektiver Bewegung von
mindestens einem Ende one of. said first and second members (12) and  'der
Kette (17) um eine Schwenkachse (A) ein- having an endthereof engaging said
chain carry-   r5   schlieflich eines Kettentragglieds (26) schwenk- ing
member (26), characterized in: that said chain  bar gelagert an einem der
ersten und zweiten carrying member is  mounted on said first
Glieder (12), und mit einem Bolzen (35) der ge- member (12) and comprises a
cam member (26)         windemRBig an einem der ersten und zweiten on, an
end 'portion of said chain (17) being    20   mit dem Kettentragglied (26)
in Eingriff steht, wrapped on said cam surface (33) in bearing
dadurch gekennzeichnet, daB das Kettentrag- relationship thereon, a first
arm (30) secured on   glied an dem ersten Glied (12) angeordnet ist und
said cam member (26).to extend radially out-      ei Nockenglied (26)
aufweist mit einer bogen- wardly therefrom, the end portion of said chain
f6rmigen Nockenoberfliche (33) daran ausge- (17) being attached to said
first arm (30), a second    25   bildet und mit einem Endteil der'Kette
(17) herum- arm (31) secured on said cam member (26) to         gefuhrt um
die Nockenoberfiacho.(33) in: Lager- extend.. radially outwardly therefrom
and dis-     beziehung damit, und mit einem ersten Arm (30) placed
circumferentially from said first arm (30)   befestigt am Nockenglied (26),
um sich von dort and engaged by said bolt (35).:                     aus
radial nach auBen zu:erstrecken, wobei der 2. A mast assembly including an
apparatus as.. 3o   Endteil der Kette (17) am ersten Arm (30) befestigt :
claimed in claim  1, wherein said first member    ist, und wobei ei zweiter
Arm '(31) an dem comprises a fixedupright assembly (12), said
Nockenglied (26) befestigt ist, um sich von dort second member comprises a
movable assembly         aus radial nach aulen zu erstrecken, 'und zwar
(15, 41') movably mounted on said fixed upright   umfangsmrbig versetzt
gegenflber. dem ersten assembly (12), and said chain (17) comprises part
35   Arm (30) und in Eingriff stehend mit dem Bolzen of the lift
system(16). 3.The mast assembly of claim 2 wherein said  . 2. Mastanordnung
einschlielflich einer Vorrich- movable assembly  includes a movable upright
tung nach Anspruch 1, wobel das erste Glied eane assembly (40).          -
feststehende aufrechte Anordnung (12):aufweist. 4. The mastassembly of
claim 2 wherein said   40   und wobei das zweite. Glied eine bewegliche ap
movable assembly  incudes a movable carriage       Anordnung (15, 41')
beweglich. angeordnet auf assembly (41')
der feststehenden aufrechten Anordnung (12) 5. A lift truck (10/10') having
a mast assembly   aufweist und wobei die Kette (17) eien Tail des (11/11')
as claimed in claims 2,3 or 4 mounted for-  Hubsystems (16) umfaBt.' wardly
thereon,  the  ift system (16) furth.er in-   45  3. Mastanordnung nach
Anspruch 2, wobei die cluding.at least one fluid cylinder (23) intercon-
bewegliche Anordnung eine bewegliche aufrech- nected between said fixed
upright (12) and mov-   te Anordnung (40) UmfaBt. able (15/41') assemblies.
4. Mastanordnung nach 'Anspruch 2, wobei die 6.  The  lift truck (10) of
claim 5 when dependent   bewegliche   Anordnung   eia   bewegliche on claim
2 wherein said movable assembly (15)   50   Schlittenanordnung (41')
umfaBt. includes a first, movable upright assembly (39)  :   5. Hubstapler
(10/10') mit ener Mastanordnung slidably mounted on said fixed upright
assembly     (11/11') nach den Anspruchen 2, 3 oder 4, ange- (12) and a
second movable upright assembly(40)     : ordnet nach vorne demgegenuber,
wobei das .slidably mounted on said first movableupright      Hubsystem
(16) fernar  mindestens:aien assembly(39), said chin (17) anchored to said
ss   Strnmungsmittelzylinder. (23)  aufweist,  der second movable upright
assembly (40).               zwisc      hen den feststehenden
aufrechten(12) und 7.  The lift truck (10) of claim 6 further including
beweglichen .(15/41 ') i A ,nordnungen, verbunden ' a carriage (41)
slidably mounted on said second 



movable upright assembly (40) and means (43.    .      6. Hubstapler (10)
nach Anspruch 5 bei 44) for moving said carriage (41) on said second   .o'
Abhangigkeitvon Anspruch22, wobedidiebewegli- movable upright assembly
(40)                                che Anorordnung (15) eine erste
b-wegliche auf-  -:. 8. The lift truck (10') of claim 5 further including
rechte Anordnung (39) glietend angeordnet an a  movable  upright assembly
(39) slidably          der festen aufrechten Anordnung (12) aufweist
mounted on said fixed upright assembly .(12) and    und mit aier zweiten
beweglichen aufrechten wherein said  movable assembly includes 'a   65
Anordnung (40) gleitend angeordnet an der er- 4.    7
0102514                         8 sten beweglichen aufrechten Anordnung
(39),         premier bras (30) et mis en prise par ledit boulon wobei die
Kette (17) an der zweiten beweglichen     (35). aufrechten Anordnung (40)
verankert ist.              2. Ensemble formant mit comportant un dis- 7.
Hubstapler (10) nach Anspruch 6, wobei ferner  positif selon la
revendication 1, dans lequel ledit ein Schlitten (41) gleitend an der
zweiten bewegli-    5    premier organe comprend un ensemble de mon- chen
aufrechten Anordnung (40) angeordnet ist       tants fixe (12), le second
organe comprend un und mit Mitteln (43, 44) zur Bewegung des Schlit-
ensemble mobile (15, 41') monte de maniere tens (41) auf der zweiten
beweglichen aufrechten    mobile sur ledit ensemble de montants fixe (12),
et Anordnung (40).
:laditechatne(17)comprendunepartie dusysteme 8. Hubstapler(10)
nachAnspruch5,wobeiferner   io   de levage (16). eine bewegliche aufrechte
Anordnung (39) gleit-       3. Ensemble formant mit selon Ia revendication
end an der fasten aufrechten Anordnung (12)         2, dans lequel ledit
ensemble mobile comporte un gelagert ist und wobei die bewegliche Anordnung
ensemble de montants mobile (40). iene Schlittenanordnung (41') aufweist,
die gleit-    4. Ensemble formant mit selon la rvendication end an der
beweglichen aufrechten Anordnung    is   2, dans lequel ledit ensemble
mobile comporte un (39) gelagert ist, wobei die Kette (17) an der
ensemble formant tablier mobile (41'). Schlittenanordnung (41') verankert
ist.               5. Chariot 6l6vateur (10/10') pourvu d'un ensem- ble
formant mit (11/11') selon les revendications Revendications
2, 3 ou 4 monte sur l'avant de celui-ci, le systeme 20   de levage (16)
comportant 6galement au moins un 1. Dispositif pourvu d'une premier organe
(12),   verin a fluide (23) interconnect ntre ledit ensem- d'un second
organe (41141') mont6, en vue de        bledemontants
fixe(12)etleditensemblemobile mouvements de coulissement relatifs, sur
ledit      (15/41'). premierorgane(12), etd'au moinsunechaine (17)
6.Chariotelevateurtl()selon la revendication 5, dont une extremit6 est
ancr6e sur ledit second    25   lorsque celle-ci est dependante dela
revendication organe (40, 41'), de moyens (19) pour ajuster la    2, dana
laquel ledit ensemble mobile. (15) com- tension de ladite chaine (17) en
reponse A un       porte un premier ensemble de montants mobile mouvement
s6lectif d'au moins une extremit6 de      (39) monte a coulissement sur
ledit ensemble de ladite chatna (17) autour d'un axe de pivotement
montants fixe (12) et un second ensemble de (A), comportant un organe
support de chaine (26)   30    montants mobile (40) monte A coulissement
sur monte A pivotement sur l'un (12) desdits premier.   ledit premier
ensemble de montants mobile (39),i et second organes, et un boulon (35)
visse sur l'un  ladite chatna (17) 6tant ancr6e sur ledit second
(12)desdits premieret secondorganesetdontune        ensemble de montants
mobile (40). extremite met en prise ledit organe support de
7.Chariotel6vateur(IO)selonlarevendication6, chatns (26), caract6rise en ce
qua ledit organe    35   comportant 6galement un tablier (41j montW  a
support de chatne est monte sur ledit premier.      coulissement sur ledit
second ensemble de mon- organe(12)etcomprendunorganeformantcame         :
tants mobile' (40) et des moyens (43, 44) pour (26) sur lequel eat form~e
une surface de came      d6placer ledit tablier (41) sur ledit second
ensem- arqude (33), une partie d'extrdmitd de ladite chaine.  ble de
montants mobile (40). (17) 6tant enroulde sur ladite surface de came (33)
4o  8. Chariot 6levateur (10j selon la revendication en relation d'appui
avec celle-ci, un premier bras  5, comportant     (gal1   an  aem   dmon
camortntegaement un ensemble da mon-. (30) fixW sur ledit organe formant
came (26) pour   tants mobile (39) mont6 a coulissement sur ledit s'6tendre
radialement vers l'exthrieur depuis ce-    :
ensembledemontantsfixe(12)etdanalequelledit lui-ci, la partie d'extr6mite
de ladite chalne (17)  ensemble mobile comporte un ensemble formant
6tant.fix6e audit premier bras (30), un second bras   45   tabliar (41')
monte 3  coulissement sur ledit ensem- (31) fixW sur ledit organe formant
came (26) pour   ble de montants mobile (39), ladite chatne (17) s'6tendra
radialement vers l'exterieur depuis ce-   6tant ancr6e sur ledit ensemble
formant tablier I.        lui-ci, d6place circonf6rentiellement A partir
dudit  (41').    


