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3,204,270
DOCK RAMP

Frank W. Fenton, Lemay, Mo., assignor to Beacon Ma-.

chinery, Inc., St. Louis, Mo., a corporation of Missouri
Filed Aug, 14, 1962, Ser. No. 216,818
9 Chaims, (ClL 14—T71) '

This invention relates in general to materials handling
equipment and, more particularly, to certain new and use-
ful imptovements in dock ramps.

It is an object of the present invention to provide a
dock ramp for use with loading platforms which incorpo-
rates a novel lip construction adapted for swingable move-
ment between inoperative position, wherein it hangs down-
wardly in non-obstructing manner, and operative or ex-
tended relation for disposition upon a truck bed to bridge
the distance between same and the roll-over surface of the:
dock ramp.

It is another object of the present invention to provide
a. dock ramp incorporating a swingably mounted lip
and having unique means for effecting swinging of said
lip into operative position; and having locking means for
maintaining said lip securely in such position.

It is an additional object of the present invention to
provide a dock ramp adapted for vertical swingability by
hydraulic or like means, and incorporating a free-floating
mounting whereby the ramp may freely, compensatingly
adjust to height differentials between the truck bed and
the associated loading platform, as such differentials may
develop during unleading action.

It is a still further object of the present invention to
provide a dock ramp of the character stated which em-
bodies a relatively shallow frame, being designed for dis-
position upon a prepared stationary base located above
a road bed; which dock ramp incorporates a marked
simplicity of parts, rendering same resistant to break-
down; which dock ramp may be most economically manu-
factured; and which dock ramp is reliable and durable
in usage. , '

Other objects and details of the invention will be ap-
parent from the following description when read in con-
nection' with the accompanying drawing (four sheets)
wherein:’

FIGURE 1 is a top plan view of a dock ramp con-
structed in accordance with and embodying the present
invention.

FIGURE 2 is a vertical transverse sectional view taken
on the line 2—2 of FIGURE 1.

FIGURE 3 is an enlarged fragmentary side view of the
lip locking mechanism,

FIGURE 4 is a front end view.

FIGURE 5 is a horizontal transverse sectional view
taken on the line 55 of FIGURE 1.

FIGURE 6 is a horizontal transverse sectional view
taken on the line 6—6 of FIGURE 1.

FIGURE 7 is a vertical transverse sectional view taken
on the line 7—7 of FIGURE 4. .

FIGURE 8 is an enlarged fragmentray transverse sec-
tional view taken $ubstantially on the line 7—7 of FIG-
URE 4 but illustrating the relationship of .the hydraulic
cylinder and piston to the roll-over surface.

FIGURE 9 is a vertical transverse sectional view taken
on the line 9—9 of FIGURE 8.

FIGURE 10 is a vertical transverse sectional view taken
on the line 10—10 of FIGURE 8.

Referring now by reference characters to the drawings
which illustrate the preferred embodiment of the present
invention, A designates generally a dock ramp having
a frame B adapted for mounting within a suitably pre-
pared, as of concrete, shallow pit or recess C formed in a
loading platform D, of the type customarily associated
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with warehouses, factories, and other industrial and com--
mercial establishments; said pit C being in elevated. re-
Iation to the ground, road bed, or other. support surface
indicated at E, upon which a vehicle will be positioned
with respect to platform D and dock ramp. A for loading
or unloading purposes. The depth of pit C may be of
desired extent, but in actual practice a depth of about
two feet has proved quite satisfactory.

Dock ramp frame B comprises a pair of parallel base
side or longitudinal members 1, 1’, and a forward base.
transverse member 2 extending between. said. members 1,
1’ and being rigid therewith; said. base members 1, 1" and-
2 are formed of suitably shaped material such as, for-
example, of angle stock. At their rearward ends, each
side base member 1, 1’ is welded or otherwise fixed to
the lower end of the relatively short, rear uprights-3, 3,
respectively, there being reinforcing gussets 4 for rigidify. -
ing the connection between said uprights 3, 3! and.base.
members 1, 1. At their upper ends, uprights. 3, 3" are
fixed to a rear cross member 5, as formed preferably of
channel stock, and opening rearwardly. The upper flange
5" of said member S is surface aligned with the upper
face of platform D. On its forward face, said cross mem-
ber 5 mounts a plurality of spaced-apart, forwardly
projecting hinge plates 6 extending throughout the length
of said member 5 and being in planar normal-relation-
ship thereto. Each of said hinge plates 6 is provided
with an upwardly opening arcuate recess 6’ in their up-
per edges for supportingly receiving a hinge rod 7 which
is rigidly secured throughout its length to the rearward
end of the under-face of an enlarged plate 8, forming
a roll-over surface which may have a raised surface pat-
tern. Extending longitudinally of said plate 8 from a
point just forwardly of rod 7 to the front end thereof,
and in horizontally spaced relationship, is a plurality of
formed reinforcing stringers 9 which at their forward
énds are welded to a vertical front end or so-called
cover member 10 extending the width of plate 8 and being
secured in its upper edge to the under-face of the for.
ward end of said plate 8. At their rearward ends, said
stringers 9 are preferably forwardly and downwardly
inclined and are fixed to a transverse rearward end or
cover member 11, which is welded in its upper rearward
portion to hinge rod 7 and on its upper end margin to
the under-face of plate 8. Said member 11 is provided
with a plurality of spaced-apart vertical openings. 12. for
partial extension therethrough' of hinge plate 6 when
said plate 8 is in lowered or horizontal position (see full
lines in FIGURES 2 and 7). Thus, stringers 9 and front
and rearward end members 10, 11 combine to provide
a sturdy support frame for plate 8 to permit the move-
ment of substantial loads thereacross, as in the order of
twenty thousand pounds. Depending from the lower
ends of each of the outer stringers 9 is a side skirt sec-
tion 13, which, for safety purposes, inclines inwardly.

Extending cross-wise between, and secured at its ends
to, frame base side members 1, 1, forwardly of the
midpoints thereof, is a support member 14 which, if de-
sired, may be of pipe stock. Said member 14, in addi-
tion to further stabilizing frame B, centrally carries a
plate 15 for a motor and hydraulic pump unit indicated
broadly at 16; said latter being connected by conduits or
tubing 17, 17° extending laterally therefrom to the low-
er ends of hydraulic cylinders. 18, 18’, respectively.
Said cylinders 18, 18’ are pivotally mounted at their low-
er ends to lugs 19, 19’ welded or otherwise fixed to op-
posite end portions of member- 14 and extending for-
wardly therefrom, being also secured upon the horizontal
flange of the adjacent side members 1, 1’. Thus, said
cylinders 18, 18" are located at opposite sides of dock
ramp A and are adapted for swingability in a vertical
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plane about their lower end pivots. Each cylinder 18,
18’ mounts a cooperating piston 20, which at its outer
or forward end is pivotally engaged, as by a cross pin
21, to the opposed side pieces 22, 22’ of a composite arm
23; said latter at its rearward end is swingably mounted
by a pin 24 to a lug 25 depending from, and fixed to, the
under face of plate 8 {see FIGURE 10). As shown in
FIGURE 8, composite arms 23 will accommodatingly
swing about the related pins 24, as the associated piston
20 initiates its withdrawing or <downward movement.
Normally, arms 23 will abut.‘against the under face of
plate 8 (FIGURE 7) for application thereagainst of the
driving force of the pistons during upward swinging
movement of plate 8, and for maintaining same in
selected position. An extension spring 26 is engaged at
its upper rearward end to the forward end of each arm’
23 and at its lower or forward end is secured to the inner
face of the proximate side skirt 13 whereby said springs
26 create a downward bias upon the related arms 23 so
as to urge same into downwardly swung relation at their
forward ends, away from engagement with plate 8, for
purposes presently appearing.

Hingedly mounted on front end member or cover 10
is a lip 27 extending substantially the width of plate 8;
said lip having welded to its rearward under-surface a
plurality of spaced-apart knuckles 28 for alternating rela-
tionship with cooperating knuckles 28" affixed to front
cover- 10 for extension through such aligned knuckles
.28, 28’ of a hinge rod 29.  Thus, lip 27 is adapted for
swingable movement between the downwardly extend-
ing or depending position, as shown in fuil lines in FIG-
URES 2 and 7, and outwardly " extended or operative
position, as shown in phantom lines in FIGURES 2 and

7, wherein it is substantially planar-wise aligned with plate

8 to form an effective extension thereof for bridging the
distance between same and the bed of a vehicle disposed
adjacent dock ramp A for loading or unloading purposes.
Plate 8 and front end or cover member 10 are pro-
_vided with communicating openings 30, 30', respectively,
midway the front edge of the former and midway the
upper edge of the latter for movement therethrough of a
lug 31 affixed at its normally forward end to the central
knuckle 28 on lip 27, as well as being affixed to the ad-
jacent rearward end edge of said lip 27 (see FIGURE 8).
Engaged to the rearward or other end of lug 31 is a chain
32 which extends downwardly, with its lower end an-
chored to a hold-down bracket 33 provided centrally of
transverse member 2 of frame B.. Chain 32 is of a great-
er length than the distance between plate 8 and bracket 33
when- said plate is ‘in lowéred or horizontal position
(see FIGURE 7), so that upon upward swinging of plate
8 consequent to opération of hydraulic cylinders 18, 18’,
the chain will progressively lose its slack until plate 8
has been swung through such an arc that said chain
will become taut. , Thereupon, upon; further upward
swinging of plate 8, lip 29 will be caused to swing upward-
1y from the position shown in full lines in FIGURE 7
into substantially horizontal position as a result of the
downward forcé applied thereon by the now fully ex-
tended chain 32. Thus, chain 32 acts to effect swing-
ing of lip 27 between inoperative and operative positions.
For maintaining lip 27 in upwardly swung or operative
relation, a locking mechanism, indicated generally L (see
FIGURE 3), is provided at both sides of dock ramp A.
Each mechanism L .comprises an operating arm 34 ex-
tending rearwardly from the rearward edgeportion of
the. opposite sides of lip 27 laterally outwardly of plate 8
between same and the adjacent wall of pit C; said operat-
ing arm 34 cooperating with a latch arm 35, which latter
is pivotally mounted at its lower end, as .at 36 on the
outer side face.of the proximate stringer 9.  Said latch
arm 35 on its forward or opetating-arm-confronting face
is rounded at its upper end to form a cam surface 37
for camming engagement with the rearward end of arm
34, and having an under-cut or downwardly opening

20

25

30

4

shoulder 38 beneath such cam surface 37 for restraining
engagement with the rearward end of operating arm 34
when locking mechanism L is in latched condition. An
adjustable spring 39 mounted on the adjacent stringer 9
bears against the rearward side of latch arm 35 for bias-
ing same into substantially vertical or forwardly swung
condition at its upper end. Said latch arm 35 also in-
tegrally incorporates a rearward extension 40 substan-
tially axially normal to said latch arm 35 and which,
when locking mechanism L is in latched condition, will
be substantially disposed in axial paralle]l relationship to
plate 8 (FIGURE 3) so as.not to extend obstructingly
above the surface of said latter. v
Referring to FIGURES 2 and 3, it will be seen that
when Iip 27 is in downward swung or inoperative posi-
tion, operating arm 34 will project upwardly and latch
arm 35 will be in maximum forwardly swung position
with extension 40 projecting ‘above plate 8. As lip 27
is elevated into horizontal position through operation of
chain 32, as above described, operating arm 34 will, per-
force, swing downwardly and into engagement with the
cam surface 37, with the force of such downward move-
ment causing latch arm’ 37 to be swung rearwardly agains
the pressure of spring 39 until operating arm 34 clear:
cam surface 37, thereby freeing latch arm 35 for forward
swinging under bias of spring 39, which will effect engage:
ment. between  under-cut ‘38 -and -operating arm -34 tc
thereby effect latching of locking mechanism L and se.
curely maintain lip 27 in extended. operating position
An abutment member 41 is secured on the adjacen
stringer 9 for receiving on its upper -surface operating

“arm 34 when the latter is in engaged condition.
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It will thus be seen that disengagement of the com
ponent parts of locking mechanisms: L may be readily
effected by the application, through any suitable means
of downward pressure upon extension 40 so as to caux
rocking rearwardly. of arm 35 and thus permit upwar
swinging of operating arm 34 with consequent downwar
pivoting of lip 27 for restoration into inoperative position

As may be seen in FIGURES 2 and 7, a pair of lip sup
ports 42 are presented upstandingly in spaced-apart rela
tion upon’ front transverse member 2; each of said sup
ports 42 having a generally V-shaped top surface fo
receiving the lower end of lip 27.

If desired, ‘it is obvious that means may be provide:
for effecting manual.raising of lip.27, such as by socke

_ members (not shown) disposed on opposite sides of lip 2
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for receiving lever rods or like implements.

From the foregoing the operation of dock ramp
should be apparent. However, in the normal inopers
tive position of said ramp A, lip 27 will be in downwar
depending position, as shown in full lines in FIGURE
A vehicle, such as a cominercial truck, which is to b
loaded or unloaded may be positioned with its bed cor
fronting plate 8. The operator will then, through apprc
priate manipulations of remote controls, such as pus
buttons and the like, cause hydraulic fluid to flow throug
cylinders 18, 18’ for outward extension of the relate
pistons 20, 20’ .for consequent upward swinging of pla
8 to a point which will be above the truck bed. A
plate 8 reaches its upward limit of movement, lip 27 wi
be swung upwardly into operative position, in the mann
fully described hereinabove, and as shown in phanto;
lines in FIGURE 2. This upward and outward swingir
of lip 27 will thus be effected upwardly of the truck be
so that there will be no inadvertent interference with sux
movement. Thereon the operator will cause a flow
hydraulic fluid from cylinders 18, 18’ to allow for dow!
ward swinging of plate 8 to cause lip 27 to be brought in
supported or resting position upon the truck bed; it beis
recognized that lip 27 is locked in extended positi
through operation of lock mechanisms L, as above d
scribed. 'After lip 27 has been -disposed upon the tru
bed, the operator will continue to allow a flow of hydraul
fluid from .cylinders-18, 18’ which will thus cause cor
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posite arms 23 to swing downwardly at their forward
ends, causing compression of the related springs 26, as
indicated in phantom lines in FIGURE 8. Thus, by this
action, plate 8 and lip 27 are fully supported by the
truck bed and thus are in what one might call a “free-
- floating” condition, so as to be readily swingable for
accommodating any lowering or raising of the truck bed
through unloading therefrom or loading thereon.

Upon termination of the operation in question, the
operator will effect upward swinging of plate 8 to cause
removal of lip 27 from the truck bed, and the vehicle
may then be moved away. To unlock lip 27 the opera-
tor need merely effect depression of extension 40 of arm
35, as by foot pressure, which will thus free lip 27 for
downward swinging, to be returned to resting position at
its-lower end within members 42 upon return of plate 8
to lowered or horizontal position.

It should be particularly recognized that lip 27 to-
gether with its supports 42 jointly form a front end sup-
port for plate 8 when the latter is in lowered position so
as to present same in horizontal position, surface-wise
aligned with the loading platform so as to present a con-
tinuous floor. Thus, lip 27, when in inoperative posi-
tion, serves as a leg support to rigidify plate 8 in floor-
forming disposition. When said plate is in lowered posi-
tion, cylinders 18, 18’ do not support same, but rather
said plate is supported by the combination of lip 27 and
its supports 42, .

1t should be understood that changes and modifications
in the formation, construction, arrangement, and com-
bination of the several parts of the dock ramp may be
made and substituted for these herein shown and de-
scribed without departing from the nature and principle
of my invention. Having thus described my invention,
what T claim and desire to secure by Letters Patent is:

1. A dock ramp comprising a frame, a platform form-
‘ing a tread surface pivotally engaged along its rearward
end for swingable movement between lowered and ele-
vated positions, a lip hingedly fastened to the forward
end of said platform for swingable movement between
depending or inoperative position and extended or opera-
tive position, means. for elevating and lowering of said
platform, a lug aflixed to said lip and extending rear-
wardly thereof, there being a slot provided in said plat-
form for movement of said lug - therethrough, linkage
means connecting said lug to said frame for effecting
swinging of said lip. from inoperative to operative posi-
tion in timed sequence to upward swinging of said plat-
form, and locking means for ‘maintaining said lip in
operative position.

2. A dock ramp as defined in claim 1 and further
characterized by said linkage means for swinging said lip
comprising an elongated, flexible member secured at its
lower end to said frame and at its upper end to said lug,
said flexible member having a length greater than the

53

10

15

20

25

30

40

.80

55

6

distance between the point of securement of said mem-
ber and the platform when the latter is in lowered posi-
tion.,

3. A dock ramp as defined in claim 1 and further
characterized by said linkage means for swinging said
lip comprising a chain anchored at its lower end to said
frame and at its upper end to said lug, said chain having
a length less than the distance between its point of
securement at its lower end and said platform when the
latter is in full upward position.

4. A dock ramp as defined in claim 1 and further
characterized by said lip locking means comprising at
least one operating arm fixed on said lip, and a latch arm
pivotally engaged on said platform, said operating and
latch arms being adapted for interengagement when said
lip is in extended position. )

S. A dock ramp as defined in claim 4 and further
characterized by said operating arm extending rearward-
ly from said lip when said latter is in extended position,
said latch arm having a shoulder on its forward face for
engagement by said operating arm, and means for biasing
said latch arm forwardly. :

6. A dock ramp as defined in claim 5 and further’
characterized by an extension formed integrally with
said latch arm for projection rearwardly therefrom to
provide a lock release member. )

7. A dock ramp as defined in claim 1 and’ further
characterized by said platform celevating and lowering
means comprising a pair of hydraulic cylinders pivotally
mounted at their lower ends on said frame at opposite
sides thereof, a piston slidably engaged in each cylinder,
an arm pivotally mounted on the underface of said plat-
form at opposite sides thereof, each piston engaged to
the proximate arm.

8. A deck ramp as defined in claim 7 and further char-
acterized by each of said arms being pivotally:engaged
at their rearward ends to said platform, and said arms
being pivotally engaged at their forward ends to the outer
ends of the related piston.

9. A dock ramp as defined in claim 8 and further char-
acterized by means biasing said arms downwardly at
their forward ends. :
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