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57 ABSTRACT 
A swingable deck having a pivoted end lip, means for 
extending the lip, means for holding the lip extended, 
means for releasing the lip from its extended condi 
tion, and means for returning the deck to its initial po 
sition. 

16 Claims, 5 Drawing Figures 

  



3,786,530 PATENTEDJAN221974 
SHEET Of 4. 

INVENTOR. 

Aoaa Ar A. Me CAAA/Ar 

2-4ez 
ATTORNEYS 

  



PATENTEDJAN221974 3,786,530 

SHEET 2 OF 4. 

INVENTOR 

^22Aar Z. 4e Czaaa 
BY 

/ 
-a-1 

t A T TORNEYS 

  



PATENTED JAN22'27' 3,786,530 

SEET 3 OF 4 

- 
---. -- - - - Y p | as Film - f A- Tw. |, | O) (CS Rii, --- " - 

e IFS h 1444/21/ 
i 

== 

al 
- s siss 

INVENTOR. 
AAAA7 (, Zecz4AA 

2. 
ATTORKEYS 

  

  



PATENTED JAN221974 

SEET . Of 4 

3,786,530 

INVENTOR. 
aasala 7 Z. 4a64.4/74 

BY 

c2- ATT (94.NEYS 

  



3,786,530 
1. 

DOCK LEVELER 

BACKGROUND OF THE INVENTION 

As is well known to those versed in the art, presently 
available dock boards or levelers attempt to incorpo 
rate therewith a pivoted end lip for overlying or resting 
on a truck bed and automatically accommodating to 
truck beds of different and varying heights. 
Previously proposed pivoted dock board lips have 

not been entirely satisfactory, requiring relatively com 
plex, expensive and easily damaged mechanisms, lack 
ing versatility in use throughout a wide range of truck 
bed heights and other variable conditions, and being 
subject to damage upon impact by trucks. 

SUMMARY OF THE INVENTION 

Accordingly, it is an important object of the present 
invention to provide a dock leveler or dock board of 
the type described, incorporating a pivoted lip, which 
overcomes the above mentioned difficulties, is rela 
tively simple and sturdy in construction, durable and 
reliable in operation throughout a long useful life, rela 
tively simple to manufacture and install, requiring a 
minimum of maintenance, being highly automatic in 
use, and well adapted to accommodate to truck beds of 
different heights and other varying conditions of use. 
Other objects of the present invention will become 

apparent upon reading the following specification and 
referring to the accompanying drawings, which form a 
material part of this disclosure. 
The invention accordingly consists in the features of 

construction, combinations of elements, and arrange 
ments of parts, which will be exemplified in the con 
struction hereinafter described, and of which the scope 
will be indicated by the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an end perspective view showing a dock lev 
eler constructed in accordance with the teachings of 
the present invention, the deck being elevated to ex 
pose the operating structure there below. 
FIG. 2 is a partial side elevational view showing the 

dock leveler of FIG. 1, from the left-hand side thereof, 
ina lowered position. 
FIG. 3 is a partial side elevational view showing the 

lip extending mechanism of the dock leveler in the 
locked position and being taken from the right side of 
FIG. 1, and showing the deck in a loading position. 
FIG. 4 is a side elevational view, showing the right 

hand side of the dock leveler of FIG. 1, but illustrating 
the leveler in an intermediate position of elevation, and 
FIG. 5 is a fragmentary perspective view of the lip ex 

tending mechanism of FIG. 3 but shown from the left 
side of FIG. 1, and being locked by a cam. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now more particularly to the drawings, and 
specifically to FIG. 1 thereof, a dock leveler or dock 
board is there generally designated 10, and includes a 
generally rectangular or otherwise suitably configured 
board or deck 11 mounted for swinging up and down 
movement relative to a fixed structure 12, which may 
be a loading dock, stationary building, or the like. 
More specifically, the deck 11 is mounted at its inner 

end for swinging movement about a generally horizon 
tal axis, as of horizontally aligned pivots 15. By this 
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2 
means, the deck 11 is swingable to displace its outer or 
front end 16 vertically as required to accommodate to 
the height of a truck bed. Carried by the outer or for 
ward end 16 of swingable deck 11 is a lip 17. The lip 
may be of generally rectangular outline configuration, 
being coextensive with the outer deck end 16, and 
swingably connected to the deck, as by a generally hor 
izontally extending pivotal connection 18. Thus, by the 
pivotal connection 18 the lip 17 is swingable between 
an upward and outward extending, or outstanding posi 
tion shown in FIG. 1, and a depending or retracted po 
sition shown in FIG. 2. 
Carried by the fixed structure 12, beneath the deck 

11, may be an arm 20 pivotally mounted at one end, as 
by horizontal journal means 21 for swinging movement 
about the axis of journal means 21, generally parallel 
to the axis of pivots 15 mounting the deck. Suitable re 
silient means, such as a plurality of tension springs 22, 
may be connected between a fixed member or beam 23 
and respective depending extensions 24 rigid with the 
arm 20 for rotation therewith about the axis of pin 21. 
By this spring means, the arm 20 is resiliently urged up 
wardly, and is provided on its outer end with a cam fol 
lower or roller 25 in rolling, bearing engagement with 
a specifically configured engagement member or cam 
26 fixedly carried on the underside of deck 11. The arm 
20, by its rolling engagement of follower 25 with cam 
26, serves to substantially counterbalance the weight of 
deck 11 and mechanism thereof, to permit of easy up 
ward swinging of the deck and facilitate location of the 
deck at any selected angle of elevation within a prede 
termined range above and below dock level. 
Depending from the pivot connection 18, and specifi 

cally being rigid with a hinge knuckle 30 of the lip 17, 
and extending generally radially therefrom, is an arm 
31, being swingable with the lip 17 through an opening 
32 in the outer or front end wall 16 of the deck 11. Lo 
cated in spaced relation between the lip arm 31 and 
inner or rear end pivot 15 of the deck 11, and mounted 
on the underside of the deck, is a laterally, generally 
horizontally extending journal shaft or pivot 33. A lip 
actuating arm 34 extends from the shaft 33 for rotation 
about the axis thereof, and suitable link means 35 ex 
tend between and has its opposite ends pivotally con 
nected to the respective ends of arms 31 and the lip ac 
tuating arm 34. In particular, the link means 35 is a 
telescopically arranged two-part link, including inner 
and outer extensile and retractile link parts 36 and 37. 
That is, the link parts 36 and 37 are retractable to a lim 
iting position for operation in compression when in the 
limiting contracted condition, and are freely extensible 
so as to be ineffective in tension. 
A suitable lip counter balance tension spring 40 has 

one end fixed forwardly, as to a bracket 41 carried by 
the underside of deck 11, the other, rearward end of 
spring 40 being suitably connected by means of another 
arm 34 extending from the shaft 33 for rotation about 
the axis thereof so as to resiliently urge the latter and 
its radially extending arm 34' generally forwardly or 
outwardly, counterclockwise as seen from the right in 
FIG. I. 
Also carried by shaft 33 for swinging movement 

about the axis thereof, and rigid or integral with arm 
34', is an arm 42, carrying on its lower end a cam fol 
lower or roller 43. Fixedly mounted on the fixed struc 
ture 12 beneath the deck 11 is a cam 44 located and 
configured for operating engagement with the follower 
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43 of arm 42. As noted hereinabove, the other, up 
wardly extending end of arm 42 is connected to the 
rear end of the resilient tension member or counterbal 
ance spring 40, which has its forward end connected to 
the deck 1, as to a depending bracket 41. 

It will now be appreciated that swinging movement of 
arm 34 upon raising and lowering of deck 11 is con 
trolled by the action of cam 44 on arm 42, the latter 
being held in following engagement with the cam by re 
silient means 40. Cam 44 is configured so as to permit 
arm 34 to rotate counterclockwise (as seen from the 
right in FIG. 1) upon upward movement of deck 11 
under the force of spring 40, to thereby extend or swing 
the lip 17 upward by the action of fully contracted link 
means 35 in compression. Downward movement of the 
deck 1 will permit downward swinging or retraction of 
lip 17, but does not positively effect such action, as the 
lip may be held outstanding and the link means 35 ex 
tended to elongate its telescopic parts 36 and 37. 
An additional journal or shaft 45 is carried on the un 

derside of deck 11, extending horizontally in substan 
tial parallelism with pivot means 15 and shaft 33. Ex 
tending between shaft 45 and the end of lip arm 31 is 
a suitable adjustable linkage 46, including a pair of 
links 47 and 48, best seen in FIG. 4. Although threaded 
rod means and a suitable turnbuckle type of construc 
tion is shown, other suitable elements, such as adjusting 
flat bars fastened together may also be employed. 
The links 47 and 48 have their adjacent ends pivot 

ally connected together, as by pivot means 49, and 
have their opposite or distal ends respectively con 
nected to shaft 45 and the end of lip arm 31. In the con 
dition shown in FIG. 4, the links 47 and 48 are swung 
slightly past dead center, the connecting pivot 49 being 
slightly below a line extending between the distal end 
pivots of the links. A bracket 50 is fixed to one of the 
links, say link 47, and carries a stop member 51, which 
may be a threadedly adjustable element or bolt, for 
abutting engagement with the link 48. This stop mem 
ber 51 thereby limits relative swinging of the links 47 
and 48 to the just past dead-center position shown in 
FIG. 4, and thereby effectively retains or locks the lip 
17 in its illustrated outstanding position. 
As thus far described, it will be apparent that the 

deck 11 may be swung upwardly and downwardly while 
the linkage 46 effectively holds the lip 17 in its out 
standing position and thereby defines a lip holding 
mechanism. 
However, one of the links 47 and 48, say the latter, 

may carry a releasing abutment, say a leg 52, which 
may be pivoted, as by a pivotal connection 53, to the 
link 48 at a location adjacent to the pivot 49. If desired, 
the leg 52 may fall gravitationally or require deliberate 
downward swinging about pin 53, as conditions dictate. 
In either event, downward swinging movement of the 
deck 11, with the lip 7 positively held in its outstand 
ing position, will move the linkage 46 and its abutment 
52 into abutting engagement with a fixed nether mem 
ber, such as block 54, which effects relative upward 
displacement of the links 47 and 48 through dead cen 
ter to permit release and free downward falling move 
ment of the lip 17. This position of lip release upon 
downward deck movement may be selectively deter 
mined, as by the height of a suitable stop or engage 
ment member 54, the length of leg 52, or other selected 
dimension. Although spring 58, connected at one end 
to the distal end of a fixed point (arm 57') extending 
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4. 
from and forming part of an element 55 secured to the 
deck 11, and at its front end to an arm 59 rigidly se 
cured to the shaft 45, counter balances the lip 17 to a 
certain extent; it primarily assists and insures that links 
47 and 48 will lock across center and not bounce un 
locked during operation of the dock leveler. 
As best shown in FIGS. 3 and 5, the lip trip mecha 

nism comprises an over center locking device which is 
released at a predetermined level by means of a suit 
able lost motion device, such as chain 80. Extending 
from the arm 34 and fixedly mounted thereto, is an arm 
82 which is connected by means of a spring 83 to a 
pivotable lever arm 84 pivotal about a shaft 86. The 
chain 80 being connected to the lower end of the lever 
arm 84 and the frame of the leveler at 85. Another ele 
ment 88 is pivotably mounted to the lower end of arm 
34 at shaft axis 90 and connects at the front end to the 
lever arm 84 at shaft 86 and at the rear end to a con 
necting pivot 92. A further link 94 extending from 
pivot 92 is connected at point 96 to a leg 98 fixedly se 
cured to the deck 11. Bracket 91 fixed suitably to link 
94 carries stop member 93, similar to member 51, for 
abutting engagement with link 88 so as to limit swing 
ing of the links just past dead center position, as shown 
in FIG. 3. 
While the hereinbefore described action of lip ex 

tending mechanism 35,34, 45 is effective upon upward 
swinging movement of deck 11, it relies upon the force 
of spring 40, and is thereby not positive in action. At 
some upper position of deck movement, a positive lip 
extending action is desirable, and toward this end, see 
FIG. 2, the lip 17 is provided on another hinge knuckle 
with an arm 60. A generally horizontal, laterally ex 
tending shaft 61 is carried by the deck 11, just rearward 
of the arm 60, and a lever 62 is mounted for swinging 
movement about the axis of shaft 61. A link 63 has one 
end, its rearward end, pivotally connected, as by pivot 
pin 64 to the upper end of lever 62 above shaft 61, and 
the other, forward link end is connected, as by a pivot 
65 to the end of arm 60. A suitable cam follower or rol 
ler 66 may be provided on the other, lower end of lever 
62, and a lip extension assist element or crank arm 67 
may extend transversely from an intermediate region of 
the lever 62, adjacent to the shaft 61. By actuating 
means, such as a tension member or chain 68, being 
connected at its opposite ends to the fixed substructure 
12 and outer end of arm 67, upward swinging move 
ment of deck ii at a predetermined upper position pos 
itively effects outward swinging or extension of lip 17. 
Also, there is provided on the fixed substructure 12, a 
return to level ramp or cam 69 for operating engage 
ment with the follower 66 to control swinging of lip 17 
when the deck is in a lowered position. Thus, unless 
there is a load on the deck, when a truck (not shown) 
pulls away the lip 17 drops and link 63 pushes link 64 
resulting in the roller follower 66 going up the cam 69 
which returns the deck to a positive locked, level posi 
tlOn. 
Optionally, the deck 11 may be provided at its for 

ward or outer end with a pair of laterally spaced de 
pending members or safety legs 70 freely swingable, as 
by pivotal connections 71, for positive supporting en 
gagement of the deck in a level or slightly below level 
position. Also, in this regard, the lip 17 rests in a suit 
able pair of cross traffic supports 19 when the deck is 
returned to a level and cross traffic position. However, 
the safety legs 70 may be rendered ineffectual, as by 
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suitable actuating means, such as a chain 72, being con 
nected to chain 57, and swingable upwardly to remove 
the legs from their depending relation. It is the function 
of such safety legs 70 to prevent the deck from bottom 
ing out in the event a truck inadvertently pulls out 
when, for example, a fork truck is on the deck 1. 
Thus, the deck will not drop all the way down but 
will be retained in position and accordingly the fork 
truck would not roll downwardly into the truck ap 
proach. Thus, when servicing a truck with a bed with 
a height higher than the dock, legs 70 and link 52 are 
left in their vertical position. However, when servicing 
a truck with a height lower than the dock, both legs 70 
and link 52 must be retracted. Should link 52 not be re 
tracted, the lip 17 would trip as soon as it came in 
contact with engagement member or stop 54. When 
link 52 is retracted, the deck may therefore travel 
down a further predetermined distance before the lip 
17 is tripped. 
From the foregoing, it is seen that the present inven 

tion provides a dock leveler or dock board which is ex 
tremely simple in construction, for long lasting durabil 
ity and reliability in use, and which otherwise fully ac 
complishes its intended objects. 
Although the present invention has been described in 

some detail by way of illustration and example for pur 
poses of clarity of understanding, it is understood that 
certain changes and modifications may be made within 
the spirit of the invention. 
What is claimed is: 
1. A dock leveler comprising a fixed structure, a deck 

having one end pivoted to said structure for swinging 
up and down movement of its other end, a lip pivoted 
to said other deck end for movement with said deck 
and swinging movement relative thereto between out 
standing and depending positions, a holding mecha 
nism connected to said lip and deck to hold said lip in 
its outstanding position and release said lip to its de 
pending position, lip extending means connected to 
said lip to move the latter to its outstanding position 
upon upward deck movement, said holding mechanism 
serving to hold said lip in its outstanding position upon 
said upward deck movement and downward return of 
said deck to a predetermined lower position, actuating 
means located for operative actuation of said holding 
mechanism to release said lip to its depending position 
upon said downward return of said deck to said prede 
termined lower position; said holding mechanism com 
prising a linkage swingable into and out of limited over 
center position with said lip outstanding to positively 
retain the latter outstanding, said linkage comprising a 
pair of links having their adjacent ends pivotally con 
nected together and having their distal ends respec 
tively pivoted to said lip and deck, and stop means car 
ried by one of said links and engageable with the other 
of said links to limit relative swinging movement to said 
over-center position; and said actuating means Com 
prising an abutment located to displace said links out 
of their over-center position upon downward deck 
movement to said predetermined lower position. 

2. A dock leveler according to claim 1, said lip ex 
tending means comprising a crank arm pivotally car 
ried by said deck and operatively connected to said lip 
for swinging the latter upwardly upon pivotal move 
ment of said crank arm, and operating means con 
nected between said crank arm and structure to oper 
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6 
ate the lip extending means on upward swinging move 
ment of said deck. 
3. A dock leveler according to claim 1, said abutment 

comprising a leg depending from one of said links adja 
cent to said adjacent link ends for abutting engagement 
with the nether fixed structure to effect said displace 

ent. 

4. A dock leveler according to claim it, said lip ex 
tending means comprising linkage means connected 
between said deck, fixed structure and lip to effect out 
standing movement of the latter upon upward deck 
movement, said linkage means being resiliently biased 
to effect yieldable lip extension, and cam means opera 
tively associated with said linkage means to hold the 
latter against said resilient biasing. 

5. A dock leveler according to claim 4, said linkage 
means being freely telescopic in one direction to render 
said lip extending means ineffective to retract said lip. 

6. A dock leveler according to claim 1, said lip ex 
tending means comprising linkage means connected 
between said deck, fixed structure and lip to effect pos 
itive outstanding movement of the latter upon upward 
deck movement to a predetermined upper position and 
positive retracing link movement upon downward deck 
movement to a predetermined lower position. 

7. A dock leveler comprising a fixed structure, a deck 
having one end pivoted to said structure for swinging 
up and down movement of its other end, a lip pivoted 
to said other deck end for movement with said deck 
and swinging movement relative thereto between out 
standing and depending positions, a holding mecha 
nism connected to said lip and deck to hold said lip in 
its outstanding position and release said lip to its de 
pending position, lip extending means connected to 
said lip to move the latter to its outstanding position 
upon upward deck movement, said holding mechanism 
serving to hold said lip in its outstanding position upon 
said upward deck movement and downward return of 
said deck to a predetermined lower position, actuating 
means located for operative actuation of said holding 
mechanism to release said lip to its depending position 
upon said downward return of said deck to said prede 
termined lower position; said lip extending means com 
prising linkage means connected between said deck, 
fixed structure and lip to effect positive outstanding 
movement of the latter upon upward deck movement 
to a predetermined upper position and positive retrac 
ing link movement upon downward deck movement to 
a predetermined lower position; and additional lip ex 
tending means comprising additional linkage means 
connected between said deck, fixed structure and lip to 
effect outstanding movement of the latter upon upward 
deck movement, said additional linkage means being 
resiliently biased to effect lip extension, and cam means 
operatively associated with said additional linkage 
means to hold the latter against said resilient biasing, 
said additional linkage means being freely telescopic in 
one direction to render said additional lip extending 
means ineffective to retract said lip. 

8. A dock leveler according to claim 7, said holding 
mechanism comprising a linkage swingable into and 
out of a limited over-center position with said lip out 
standing. 

9. A dock leveler according to claim 8, said linkage 
comprising a pair of links having their adjacent ends 
pivotally connected together and having their distal 
ends respectively pivoted to said lip and deck, and stop 
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means carried by one of said links and engageable with 
the other of said links to limit relative swinging to said 
over-center position. 

10. A dock leveler according to claim 9, said actuat 
ing means comprising an abutment located to displace 
said links out of their over-center position upon down 
ward deck movement to a predetermined position. 

11. A dock leveler according to claim 1, further com 
prising means for automatically returning said dock 
leveler to a substantially level position. 

12. A dock leveler according to claim 11, wherein 
said means for automatically returning said dock lev 
eler to a substantially level position comprising linkage 
means and a cam follower arm having a roller at one 
end and cam means for operatively returning said deck 
leveler to a positive, locked, and substantially level po 
sition. 
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S 
13. A dock leveler according to claim 2, wherein 

said cam means is a ramp. 
14. A dock leveler according to claim 12, wherein 

said cam follower arm is pivotally mounted intermedi 
ate the roller end and the other end of said cam fol 
lower arm. 

15. A dock leveler according to claim 14, wherein 
said other end of said cam follower arm is pivotally 
connected to said linkage means. 

16. A dock leveler according to claim 15, wherein 
said linkage means comprising a link pivotally con 
nected to an arm cooperatively associated with said lip, 
and tension means connected to a fixed position and to 
an outer end of an arm fixed intermediate said follower 
arm, whereby upon said lip being dropped, said deck is 
returned to a positive, locked, level position. 
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