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(Cl 214—113)

" This -invention relates to, and in general has -

for its object the provision of & fork- hft truck and -

a- retractable fork -therefor.

Industrial fork trucks presently available are"
provided -with- a vertically -movable and t11tab1e ’
carrier on which is mounted a fixed or hlnged"'
load supporting-fork. -Since the length-of the"
fork must be included‘in ‘the over-all length of -
it readily can be seen that its’
maneuverabﬂlty is thereby appreclably limited !
and that its usé requires additional’ operating
space, some of which could otherwise be used as

such a truck,

valuable storage space.

More specifically then, the object of th1s inven-
fion is the provision in-an industrial truck of a -
retractable articulated fork mountéd in a fork

carrier supported by said truck for vertical and

tilting movement with respect thereto

A further object of this invention is the pro--

vision  of a new and’novel link, ‘a number of
which can be pivoted together in staggered re-
lation to form-a belt capable of sustamlng a load
cantilever fashion. -

The -invention- possesses “other advantageous

features, some of whlch ‘with the foregoing, will =
be set forth at length in the following description:
where that form of the mventlon which has been

selected for illustration in the drawings accom-
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panying and forming a part of the present speci~ -

fication is outlined in full.- -In said -drawings, one

form of the. 1nvent10n is shown, but it is to be.
understood that it is” ‘nét limited to stch form, -

since the invention as set forth in the clalms may
be embodied in'a plurahty of forms :
Referring to the drawings: S
Fig. 1is an isometric projection of an 1ndustr1a1

lift truck embodying the: objects of my invention.
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Fig. 2 is an enlarged fragmentary section taken -

through one of the fork carriers nnmed1ate1y ad-
jacent and parallel to one of 1ts artlculated re-
tractable forks. :

Fig. 3 is a vertlcal section taken through one ’
of the fork carriers along the- long1tud1na1 ax1s»

of its associated fork retractmg screw.
Fig. 4 is a horizontal section taken through the
fork carrier on the section line' 4—4 of Fig: 3.
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Fig. 5 is a fragmentary vertical sectlon taken ;)

on the section line 5—5 of Fig. 3.

Fig. 6 is an enlarged side elevation of one of

the fork links,
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Fig. 7 is a vert1ca1 sectmn taken on the lme_ .

T—1 of Fig. 6.

‘As shown in these varlous ﬁgures “the obJects"f"‘,
of my invention have been embodled in“an in-"

dustrial lift truck generally “designated by the
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reference numeral l of conventlonal construe<-
tion'and-on which a mast, generally designated
by the reference numeral 2, is mounted for t11t-
ing movement with respect thereto. i N
The mast-2-includes a pair of laterally opposed'j_
guide channels 3 and 4 fastened at their upper -
ends “to - a-cross-channel 5. - Slidably disposed"
within the guide channels 3 and 4 is a rectangu- -
lar frame § including an upper cross arm 6a, and
secured intermediate the ends thereof is a piston
rod.-T-provided at its lower end with a piston (not -
shown) arranged to slide in a cylinder8: - The”
cylinder 8 is mounted on the mast 2 between the
guide ‘channels 3 and # so as to move bodily -
therewith. - Formed integral with the upper end -
of the piston rod 7 and forming a T therewith is ™
a transverse sleeve ‘9, and mounted therein is a
shaft (not shown). -Journaled on each ‘end of
this shaft is a sprocket wheel ‘11, and passing
over each of these sprocket wheels in mesh there-"’
with' is-a chain 12, The forward lower end of ~
each chain 12 is anchored to a cross arm 13 ar- -
ranged to slide over the forward faces of the
guide -channels 8 and 4 and which may be con-’
sidered-as ‘a mounting for supportlng the tines
of a-1ift fork. In accordance with standard prac-
tice, the cylinder 8 communicates with a.source
of fluid’ under pressure such as a pump for low- -
ering and raising its piston-and the associated
piston rod 7, suitable valves being mounted on'
the truck cab for controlling the flow of fluid in
the desired'direction. Since the lower rear ends’
of the chains 12 are anchored to the lower ends.
of thé guide channels 3 and 4, the elevation of
the frame 6 in response to the upward movement
of the piston rod 7 over a predetermined distance
d, will result in the elevation of the cross arm
18 through a distance equal to 2d. : .
The lift truck thus far described, is of moreﬁ,
or less standard construction ‘and operation, and. ™
is,‘normally provided with ‘rigid, forwardly ex-
tendmg forks, these forks being mounted on the .
cross arm 18 or some equivalent structure. ’
‘However, in carrying out the objects of my in-
Ventlon ‘a fork carrier generally des1gnated by ..
the reference numeral ‘{4, is bolted to each end ..
of the cross arm 3 on the forward face thereof. -
Each of these carriers includes a rectangular back.'
plate’ 15, opposed side plates 16 and 11, a top
plate 18 and a block or foot (9.’ Fastened. t6 the
inher face of ‘each of the side plates. 16 and 17T
is a cleat 2l, these cleats and the back plates"'

nels 22, Formed in each foot 19 is an arcuate slot’ -
23 having an upper end 24 in alignment with the
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channels 22 of its carrier {4 and a forwardly
extending end 25. Disposed over the front face
of each foot 19 is g vertically adjustable wear
plate 26 provided with a horizontally extending
slot 27 forming a continuation of the forwardly
extending end 25 of the arcuate slot 23. Each
of the wear plates 2§ is provided with vertically
elongated slots 28 for the reception of bolts 29
threaded to the foot 19. Extending forwardly
from eaeh of the side plates 16 and T immedi-
ately above the wear plates 26 is an ear 31 and
extending through each ear is a set screw 32

threaded to its associated wear plate for deter~ -

mining the vertical position of said plate. )
Bolted to the back plate 15 on either side of the
longitudinal center line, and extending substan-

tially the full length thereof is a cleat 33 and .

bolted to the forward edges thereof is a plate 34
(see Fig. 4). Slidably disposed within each of the
channels 22 is a block 35, these blocks being held
in place by the cleats 21 and plate 34.. Fastened
to the lower portion of each of the blocks 35 by a
pin 36 is an articulatéd and. retractable fork gen-
erally designated by the. reference numeral 37
and which is arranged to slide through one of the
channels 22, through one of the arcuate slots 23,
and through one. of the slots 21 formed in its
agsociated wear plate 26. "Each of the retractable
forks 37 is made up of a number of staggered or
offset links &8 pivoted to each other by pins 39.
Formed. on one side of each hnk 38 about each
of its pins 39 is a boss 48, the opposite.side there-
of being provided with concentric recesses 40g
in which. the bosses of the laterally adjacent and
staggered links are receivable.
lower edge of each link 38 is curved on a radius
equal to the outer radius of the arcuate slot 23

but has substantlally square corners, whereas the

corners of the upper or outer. edges of each link
are formed on a radius equal to one-half the dis-

tance between the axes of the pins 39. In this

connection it should be noted that the distance
from eithér end of the link to the axis of the ad~-
jacent pin is equal to one-half the distance be-
tween the axes of the two pins passing through
the link. By resorting. to this constructwn a
fork is provided which will bend freely in one di-
rection but which in the opposite direction will
not bend beyond a common straight line or ref-
erence plane, In this connection it is to .be
noted that the pins 39 are located above or for-
ward of the longitudinal center lines of the links
so that the major portion of their end edges form
extended lever arms by which each link is sup-
ported cantilever fashion from the link immedi-
ately behind it in a straight line or plane, Se-
cured to the forward ends of the front terininal
links of each adjacent Jpair of forks is a wedge
shaped toe 41, the rear edgé of each toe being
provided with fingers 42 interdigitated with the.
terminal links and pivoted thereto by a pin 43.

Mounted respectively in the top plate f8 and
in the block or foot {9 are bearings 44 and 45,
and journalled therein is a screw 46.. Threaded

on the screw 46 is a cross bar 4T formed on its
rear face with a channel 48 for the accommoda-
tion of the plate 34 (see Fig. 4), and secured at
each end to slide blocks 35 by bolts 49. It will,
therefore, be seen that rotation of the sérew 46
will. produce a vertical movement of the cross

tractable forks 37.
Fastened to each of the top plates 18 is a

bracket 51 and mounted on each, of thése brackets.

is a fluid motor 52 of conventional construction

The back or-
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,4\4
including a drive shaft 53 aligned with one of
the screws 46 and secured thereto by a coupling
54. Communicating with each of the motors 52

_in accordance with standard practice are a pair

of flexible hoses 55 and 56, these hoses being sup-
ported by pulley wheels 57 mounted on the cross
arms 6a. Although not shown, the hoses 55 and
51 are connected through suitable control valves
with a source of fluid pressure such as the pump
normally’ carried by the truck f and used for
actuating - the fork carrier; or with- an inde-
pendent pump. )

“-By selecting the direction of the flow of fluid

: through the motors 52, the screws 46 can be ro-

tated in either direction to thereby selectively

-extend or retract either or both of the forks 37,
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bar 41 and a corresponding movement of the re- =

it being contemplated that the motor 52 for
each of the two forks shown, be controlled by its

. own, and independent valve,

To pick up a load on the retractable forks
apove described, the truck with the forks in their
retracted position is advanced. to the load, its
brakes set, and then the forks are advanced to
a.. posmon ‘under the load. This having been
done, the fork carrier is manipulted in the usual .
manner to tip the load slightly backward and to
elevate it clear of the pallet on which it was
resting. 'To deposxt the load on a receiving pal-
let, the fork carrier is simply lowered until the
load rests on the pallet, and  with the truck
brakes set, the forks are retracted away from the
load and nto the carrier.

I claim: '

1. A lift truck comprlsmg g vertically movable
fork carrier provided with a fork-way therein in--
cluding a curved forwardly extendmg lower por-
tion; an articulated.fork movable within said
fork-way, said, fork being bendable from a ref-
erence plane only in one direction; and power
means mounted on sald truck for paying out and
retracting said. fork.

2. Alift truck comprlsmg & vertically movable
fork carrier; a fork-way 1nc1ud1ng a curved
lower portlon mounted on said fork carrier; an

» articulated fork mounted. in said fork-way for

moyvement therein, said fork being formed by-two
séts of coplanar links, the links of one set being
offset with respect to the links of the other set
and. said fork being bendable. from.a reference
plane only in one direction.

3. A Tift. truck comprising: gz Vertlca,lly mov-
able. fork carrier ‘provided with a fork-way in-
cluding an outwardly directed curved lower por-
tion; a link belt fork mounted in said fork-way for
movement therein, said.-fork -being bendable

from. a reference plane’ only in one direction; a

serew actuated cross head mounted in said fork-
way. ahove said fork and attached thereto; and
a motor mounted: on said truck for rotating said
screw in.either direction,

4. A lift truck comprising: a tiltable elevator;
a vertically movable fork carrier mounted on said
elevator, said carrier being prov1ded with a fork-
way having a forwardly curved lower end; a
link-chain fork mounted .in said fork-way for
movement. therein in either direction, said. fork
being ‘bendable from. a reference plane only. in
one direction; and meang mounted on said. truck
for, moving said, fork through said fork—way in
either direction.

5. A lift truck 1nc1ud1ng a. vertlcally movable
fork carvier provided with a curved arcuate fork
retainer; a linked. fork accommodated in said re-
tainer.and. movable therethrqugh, said fork being
constrained by the. formation, of its. links from.-
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bending in one direction beyond a straight line
but being free to bend in the opposite direction
in conformation with said curved fork retainer
and means mounted on said truck for moving
said fork through said retainer in either direc-
tion,

6. A lift truck such as defined in claim 1
wherein said articulated fork includes a first set
of links aligned in rows and columns interdigi-
tated with a second set of coplanar links likewise
aligned in rows and columns and forming there-
with a staggered, symmetrical pattern, the rear
ends of the links in each row of each set of links
being pivoted to the forward ends of the links in
each row of the other set of links, the corners
of each of said links on one side of said fork
being curved and the corners of each of said links
on the opposite side of said fork being substan-
tially square.

7. An articulated load supporting member com-

prising: first and second sets of links arranged
in rows and columns, the links of said first set
being staggered with respect to the links of said
second set, the trailing ends of the links in each
row of links being pivoted by a pin to the lead-
ing ends of the links in the next succeeding row
of the links, the adjacent ends of links in each
set meeting in a common line when said member
is disposed in a common plane, and the corners

of all of said links on one side of said member 3

being curved so as to permit said member to
bend in one direction with respect to said refer-
ence plane.

8. An articulated member for supporting a load
cantilever fashion, comprising: a belt made up
of identical links pivoted together by means of
pins in columns and staggered rows wherein each
link is provided at each end thereof with a bore
for receiving one of said pins, and the distance
between the axes of said bores is substantially
equal to twice the distance between the axis of
each hore and the adjacent end of the link, and
wherein the upper corners of said link lie within
an arc formed on a radius equal to the distance
between one of said bores and the adjacent end
of said link, and having its center on the axis
of its adjacent bore.

9. A link forming a belt bendable only in one

9,574,045
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direction beyond a reference plane and capable
of sustaining a load cantilever fashion compris-
ing: a generally rectangular metal block having
opposed faces, opposed ends and a top and bot-
tom, and formed with a pair of parallel pin
receiving bores extending through said faces on
a common horizontal center line lying above the
horizontal center line of said block, the distance
d between the axis of either of said bores and
the adjacent end of the block being equal to one-
half the distance between the axes of said bores,
the upper corners of said block being cut off so
as to lie completely within an arc having a center
lying on the axis of the adjacent bore and formed
on a radius equal to d.

10. A link such as defined in claim 8 wherein
said bores are counter-bored on one face of said
block, and wherein said block on ifts opposite
face is provided with bosses surrounding each of
said bores and arranged to mate with the coun-
ter-bores of other and identical links,

SIDNEY D. LAPHAM.
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