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1

The present invention relates to forks for han-
dling bricks and other units in stacks and, more
particularly, to improved features of such a de-
vice characterized by a plurality of substantially
parallel horizontally-extending, transversely-

spaced tines adapted to be inserted between

spaced-apart parallel bottom rows of stacked units
or other support elements beneath such a stack,
with means adapted to be manipulated to position
of engagement of those hottom rows of units .or
elements for releasably clamping them securely to
permit lifting and handling of the entire stack as
a unitary load. - |

" A general object of the present invention is to
provide such a fork structure which is sturdily
and simply constructed and manipulated In a
ready manner to handle such stacks of brick with
~ the units therein so arranged as to permit trans-
fer of so-stacked green bricks to and from firing
kilns, as well as the handling thereof in trans-
portation, such fork construction being charac-
terized by a simple tine design assuring sturdiness
while avoiding collection of dirt and chips and
permitting ready access to oripping means mount-
ed thereon for easy repair and adjustment, sald
eripping means being of unique design to aSsure
vielding grip of elements beneath or the units In
the bottom layer of the stack, engagement there-
of at low points below their centers. of gravity
minimizing tension required to assure effective

gripping, and comprising a plurality of elements
assuring high gripping efficiency while permitting
ready repair and replacement manipulation of a
minimum of units In a very simple manner. -
‘A more specific object of the invention is to
provide such a fork-device with gripping means
comprising g pair of opposed banks of yieldably-
mounted dogs rotatable about parallel longitudi-
nal axes to bring them together in opposed en-
soeing positions for clamping parallel elements
or rows of units therebetween and preferably piv-
otally mounted to permit freeing upset when the
fork moves downward toward the stack base, and
other advantageous features inherent therein, as
will more fully appear hereinafter. '
A further object of the invention 1s to provide
o structural embodiment of the device which may
be readily constructed and which permits effi-
cient use and operation thereof. K
Other ohjects of the invention will in part be
obvious and will in part appear hereinafter.
The invention accordingly comprises the fea-
tures of construction, combination of elements
and arrangement of parts, which will be exem-

plified in the construction hereinafter set forth,

and the scope of the invention will be indicated
in the claims. | o |

For g fuller understanding of the natﬁre and ob-

jects of the invention, reference should be had to

the following detailed description taken.in con-

7 Claims. (Cl 294—63)

10

‘which: |

2

nection with the accompanying drawing, in

PFig. 1 is a front or rear elevational view, to a
reduced scale, of a specially arranged pile of bricks
for which the fork of the present invention is
especially designed to engage, raise and handle;

Pig. 2 is a side elevational view of an embodi-
ment of the fork of the present invention, show-

ing in dotted lines a side view of a stack of bricks

similar to that indicated in Fig. 1, but to a larger
scale; | | N
Fig, 3 is a rear elevational view of the fork

- shown in- Fig. 2, and in which is indicated by
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dotted lines the bottom layer of the stack of
bricks comprising parallel spaced-apart rows;
" Pig. 4 is a top plan view of the fork structure
shown in Figs. 2 and 3, with a few of the bricks in
the bottom of the stack being indicated in dot-
dash lines: s el
Fig. 5 is a diagrammatic plan view of operating
means of the fork, indicating certain gear mech-
anism thereof operable from a single manual con-
trol, with parts being broken away; o
Fig. 6 is an enlarged detail section taken sub-
stantially on line 6—8 of Fig. 5; | | -
Fig. 7 is an enlarged detail section taken sub-
stantially on line T—17 of Flig.5; o
Fig. 8 is an enlarged detail section, taken sub-
stantially on line 8—38 of Figs. 4 and 9, of certain
suspending means preferably employed with the

fork embodiment shown in Figs. 2, 3and 4;

Fig. 9 is 3 detail plan view, with parts broken
away, of the supporting means shown in Fig. 8;
 Fig. 10 is an enlarged horizontal detail section,
with parts broken away, to a scale of about three-

fths full size, of a pair of adjacent tines and
gripping means associated therewith manipulated
to gripping engagement of two bricks positioned
in their normal orientation in a row of the bottom
layer of the open stack shown in Fig.1;

Fig. 11 is a vertical section, with parts broken
:al;g.ray, taken substantially on line {i—I1 of Fig.

: |

Fig. 12 is an elevational section taken substan-
tially on line 12-—{2 of Fig. 10: | -

Fig. 13 is a detail section of one tine of the
fork indicating relative positions of parts during
downward movement of each dog across a brick
face: | | ' .

-Fig. 14 is-a view similar to Fig. 13, showing
complete retraction of each dog to permit with-
drawal of the fork from the stack; T
~ Fig. 15is a perspective detail view, with parts
in section, of gripping means of the fork embodi-
ment shown in the preceding figures, indicating
the construction and mounting of a gripping dog
cn its operating rotatable shaft and the yielding
means preferably emplioved to mount the former
on the latter; | | R

- ¥ig. 16 is an enlarged perspective

view of a por-
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tion of the mounting means employed to support
a dog on the shaft, as shown in Fig. 15:

Fig. 17 is a perspective exploded view of certain
clamping means employed to hold together parts
of the dog mounting means shown in Fig. 15:

Fig. 18 is an end view, with parts broken away,
of the yielding mounting means shown in Fig. 19;

Pig. 19 is a sectional view taken substantially
on line 19—i9 of Fig. 18;

Fig. 20 is an enlarged perspective view of one
of the clamping dogs, inverted to show the bottom
side thereof:

Fig. 21 is an enlarged sectional view, with parts
oroken away, of dog structure at a pivotal mourit-
ing thereof to its yielding supporting means;

Fig. 22 is a side elevational view, with parts
broxen away, of the advance end of one tine:

Fig. 23 is a sectional view taken substantially
on line 23-—23 of Fig. 22:

Fig. 24 is a view similar to Fig. 22 of another
fine: and

Fig. 25 i1s a sectional view talken substantially
on line 25—23 of Fig. 24.

Referring to the drawings, like numerals iden-

tify similar parts throughout and, as will be seen

therefrom, the preferred embodiment of the pres-
ent invention comprises a fork frame 39, which,
as will be seen from Fig. 2, is supstantially
C-shaped in side elevation. Accordingly, the fork
30 comprises a substantially vertical back frame-
work panel 3!, s top horizontal framework panel
32, and a bottom panel 33, made up of a plurality
of ftransversely-spaced horizontally-extendingz
tines, which, as will be best understood from Fig.
4, includes two end tines 34, 34, a middle tine 35,
and intermediate tines 25—26.

-The C-shaped framework 30 is provided, in
accordance with one feature of the present inven-
- tion, with means to facilitate its handling and
servicing. For this purpose, as shown in Figs, 2,
3 and 4, the back panel 3i is equipped preferably
with a pair of bowed members 37, 37 shaped in
the nature of rockers, which may also serve as
bars to provide convenient hand holds and
mechanism guards. The members 37, 37 extend
out to the rear of the back panel 31 to protect
operating mechanism mounted thereon, and to
prevent the latter from keing damaged during the
swinging of the fork by a crane in the handling
Oi bricks or other units. The guard members 37,
31 are, as shown in Fig. 2, curved at both ends
so that the fork may be rocked to gz prone posi-
tion on its back for ready access from the bottom
of tine panel 323 to parts for servicing, thereby
eliminating the necessity of providing a special
separate cradle. Such members also support the
remeaining portion of the fork device above the
ground when rocked to such prone position to.
avoid fouling mechanism parts with dirt.

The supporting means for the fork may be g
1{t truck slide or other suitable means, such as
that which will permit crane-cable suspension at
different points for adjustment thereof to bring
the center of gravity of the fork and its load to
the vicinity of the point of suspension. As will
be seen from Figs. 2, 3, 4, 8 and 9, such suspension
means may comprise a pair of horizontal, later-
ally spaced channels 38, 38 fixed into the top
panel framework 32. Preferably the channels 38,
38 have removably attached or bolted thereto s
palr of laterally spaced, longitudinally-extending
rall plates or straps 39, 39 which, if desired, may
be tied together by transverse stop straps 40. 40,
bolted thereto at selected positions to be adjust-
able therealong. A carriage 4t is slidably
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mounted on the rails 39, 39, as is best seen from
rigs. 4, 8 and 9.

Carriage 4{ preferably comprises a bottom rid-
ing plate 42 with its side edges adapted to slide
along beneath rail straps 335, 39. Centrally of
the bottom plate 42 there is preferably provided
an upwardly cupped boss 43, within which a ball
bearing unit 44 is mounted, rotatably receiving
therethrough a suitable stud bolt 45 having a
head 46 disposed beneath the bearing unit. Above
the rails straps 39, 39 is mounted a cross plate
41, through a hole in which the stud bolt 45 is
extended, with its threaded shank engased in
a ring plate 48 for engagement by any suitable
suspending means, such as a e¢rane hook 49. The
bearing boss cup 43 suitably spaces the bottom
plate 42 from the top cross plate 47 to provide
baraliel grooves slidably receiving the rail straps
39, 39. A pin 59 extending through top plate
41 into a recess in boss 43 may be employed to
prevent relative rotation between the top and
bottom plates, and opposed sides of the hoss may
be flatted off to ride adjacent edges of railsg 39,
39 to prevent relative rotation with swivelling
permitted by stud bolt 45 and bearing 44. Grease
cups 81, 61 may be mounted on top plate 471 to
facilitate the sliding action of carriase 41{. As
a result, the carriage 41 is slidable along rail
straps 39, 39 between the limits defined by the
adjustable stop 45, 490.

A selected position of carriage 4! substantially
al the center of gravity of the fork, when fully
loaded, substantially adjacent the front stop
strap 49 as shown in Fig. 4, is preferably defined
by a latch 52, pivotally mounted on one of the
rall straps 39 and preferably biased by a spring
23 to the latching position shown in Fig. 9. A
trip cord 34 is preferably guided along suitable
rollers or pulleys to the back of the fork for ready
access. Thus, if a load is imposed on the fork
nearer the ends of its tines, sliding of the carriage
41 toward the rear is limited by latch 52. A pull
on the cord 54 will remove the latch 52 from the
path of carriage 41 so that the latter may be slid
farther toward the back of the fork for counter-
balance of the fork frame when unloaded oy of
any partial load that may be placed on the tines
toward the fork back, with that latch defining
the proper position of the point of suspension for
a normal full load, such as a stack of bricks.
Cbviously such a latch 52 may be employed in
cooperation with a plurality of notches in one
edge of top plate 47 to be selectively indexed
therein for determining different positions of the
point of suspension.

For a better understanding of the tine and
gripping construction of the forv 30, it will be
hereinafter described in connection with the han-
dling of a self-palletized stack of bricks, such as
that depicted at 55 in full lines in Fig. 1, and
in dotted lines in Fig. 2. As is well understood
in the trade, such stack of bricks includes as a.
bottom layer 56 a plurality of laterally-spaced
apart, longitudinally-extending rows 6157, with
adjacent rows defining therebetween tine-recejv-
ing longitudinal spaces 58—58. Each bottom row
91 preferably is formed by arranging a plurality
of bricks 58—59 bhack-to-back and end-to-end,
as best seen in Fig. 4, and, as is usual, with their
panel faces 188—159 facing outward. However,
some In the trade reverse the positions of the
two series of bricks in a bottom row, with their
panel faces facing toward each other. Regardless
of which practice mav be followed, the gripping
means of the present invention effectively accom-
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plish the desired clamping of the bottom rows
‘between opposed pairs of engaging means there-
of. In the open stack 55, the second layer 60
of bricks 59—59 is made up of transverse rows
laid cross~wise of the longitudinal bottom rows
01—31 to be supported by the latter, with the
lower edges of the bricks in that second layer
providing support faces 61—E€{ at the top of lon-
gitudinal tine-receiving spaces 53—58 for sup-
port engagement, as will be more fully explained
hereinafter.

As will be apparent from Fligs. 4 and 10 to 14
inclusive, the middle tine 35 and the intermediate
tines 36—35 are all of similar construction, sub-
stantially T-shape in cross section, except for
certain guide roller means mounted on the free
ends thereof to be described hereinafter in con-
nection with Figs. 22 to 25 inclusive.
end tines 34, 34 can likewise be T-shape cross
section, but need not be, in view of the fact that
no brick engaging means are to be mounted on
the outer sides thereof. Thus, as a matter of
economy of material and simplicity of construc-
tion, the two end tlnes 34 34 preferably are angle
membhbers. .

Each of tThe substantially T-shaped tines 35
and 36 may be made up of T stock but are pref-
erably built up from a vertical web plate 2 and
a transverse flange plate 83, with the two suit-
ably fastened together in any suitable way, such
as by means of welding or by screws 6§4—564.
Each web plate 62 has a bottom edge surface 85,
with the plurality thereof substantially deter-
mining a plane of rest for ground engagement
if and when no other means are provided for
ground support.  Top face b8 of each of the
transverse flange plates B3 provides a suppori
surface upon which support faces 6i—=5&1 of the
bricks 58—59 in second layer &8 may rest for
support of the major load of the stack 35. Each
of the two end tines 34, 34 may be made of angle
stock but preferably 1s made up of a similar web
plate 62 to which is fastened by welding, or by
screws similar to 64, a narrower flange plate o1.
The roots or anchoring ends of the tines 34, 34,
35 and 36—356 are suibtably fixed to the back panel
framework 31 of the fork, such as by means of
welding or belting. Hach web plate 82 may have
a narrow laterally-extending ledge on either side
thereof near its bottom edge surface 83, prefer-
ably with the upper surface thereof sloped down-
wardly and outwardly to avoid dirt and chip col-
lection and for that reason true I-beam sec-
tions are to be avoided. Such narrow ledges may
be employed to support abutment means such

as blobs of welding metal to limit downward

swing of dogs in retraction similar to the func-
tioning of certa,m abutmenu pins hereinafter
described.

Gripping means for engagement of bricks. or
similar units are mounted longitudinailly of the
tines 34, 35 and 35—36 adjacent the web plates
62—62 thereof, and preferably in the recess pro-
wvided by the overhang of transverse flanges or
flange plates 53-——63 and 67, 87. Accordingly, the
middle tine 35 and the intermediate tines 36—36
will each be equipped with a pair of such grip-
ping means, one on each side thereof, and each
of the end tines 34 will be provided with one such
sripping means mounted on the inner side there-
of. The gripping means of the present invention
are dependent for operation on and include
rotatable shafts adapted to be oscillated through
radial angles. Accordingly, there will here be

first' described such oscillatable shaft structure,

The two
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6

supportinig means therefor, and the means for
oscillating the same.

Each of the vertical web plates 82 for the tines
39 and 3636 is provided on opposite sides
thereof at intervals with suitable shaft-support-
ing bracket bearings 68—68, and, of course, sim-
ilar bearings are provided on the inner sides of
web plates 62, 62 of end tines 34, 34, each prefer-
ably removably bolted into position. All of these

bearings 68—88 are alike, except those near the

ends of the tines. The latter bracket bearing 69,
a8 will he seen frecm Figs. 22 and 24, is of a thrust
type to prevent longitudinal outward shift of
rotatably supported shaft structure. Each series
of bearings 68—B83 and 69, distributed along one

of the web plates 82, rofatably supports an

oscillatable shaft 18, and preferably a thrust
collar 71 on each shaft adjacent the inner bear-
ing 68 in the vicinity of the tine root prevents
inner longitudinal shift of the shaft,

The inner end of each shaft T8 carries fixed
thereto a beveled gear segment 12 meshed with
a beveled gear 13 keyed to a cross shaft T4 suit-
ably rotatably supported in or back of the back
panel framework 31. Preferably the cross shaft
14 is provided with one continucug key-way ex-
tending from end to end for the purpose of key-
ing thereto the plurality of pivobtal gears 713—13
at selected points, and to permit adjustment of
the latter axially of the shaft so as to accommo-
date wear of the teeth of segmental gears 12—12
and those beveled gears. Although it is possible
to use in the place of segmental gears T2—12
full beveled gears similar to 13—13, the segmental
gears are preferred since shafts 18—70 are not
to be fully rotated but merely 1o be oscillated to
accomplish the desired gripper operation, and
in order to simplify construction permitting shaft
mounting closely adjacent the sides of the fine
web plates 6§2—82. Preferably opposed nobches
15, T8 are provided in each projecting edge of
transverse flange plate 63 to receive the opposed
pair of gear segments 12, 72, as will be seen from
the lower left hand portion of Fig. 10. A similar
notch is provided in the inner projecting edge of
each flange plate ET.

Cross shaft 74 is adapted to be oscillated by
means of a gear T§ fixed thereto, meshed with
a worm 17, as best seen in Figs. b and 6. The
worm 77 is fixed on a stub shaft 78 rotatably
mounted in a bracket bearing 78 mounted on
the back panel framework 3! near the bhottom
thereof. Stub shaft 78 carries beyond bearing
19 a sprocket wheel 80 fixed thereto, about which
is lapped a continuous chain 81, in turn lapped
about an idle sprocket 82 mounted for free rota-
tion on the back panel iramework 3! near the
top thereof, as is best seen from Figs. 2 and 3.
Accordingly, the extended runs of the chain 21,
lapped about sprockets 8@ and 82 and extending
substantially between the vicinities of the top
framework panel 32 and the panel of tines 34, 34,
35 and 38—38, provides ready access from vari-
ous positions for manual engagement to operate
the grivper mechanisni. Adjustable limited os-
cillation of the cross shaft 74 and attendant lim-
ited adjusted oscillation of gripper shafts 78-—70
and dogs 88—89 is assured, as is best secen in
Fig. 7, by provision of a suitable stop device which
preferably comprises a pair of clamping plates
84 and 886, each provided with a semicircular
groove to receive the shaft 74, those plates being
suitably bolted together for frictionally gripping
the shaft. Plate 84 is longer than plate 88 so
that the ends thereof may carry a pair of ad-
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justable extending stop screws 87, 87, threadedly
mounted through threaded holes in the plate and
equipped with suitable lock nuts 88, 68. As shown
in e, 7, the projecting ends of the stop sCrews
81, 87 are adapted alternately to engage the aput-
ment block 83 for limiting oscillating motion of
cross shaft 74.

The oscillatable shafts T8—78 of the gripper
mechanism are provided in the preferred embodi-
ment with banks of grinper means, each com-
prising a dog 89 yisldably mounfed for swing
therewith by means of resilient arm structure 89,
as best seen in Fig. 15. Each dog &8 preferably
is in the form of a T-shaped plate having an en-
caging nose 81 and a butt 82, with the latier pref-
erably provided with a transversely-extending
through hele €32, as hest seen in Figs. 20 and 21,
and in which is 1received a hearing sleeve 24, The
yvieldable arm structure 20 is preferably made up
of a pair of spring arins §%, §§, each having an
anchoring end 96, a dog-engaging eaa $7 turned
laterally to be received in the bearing sleeve 94,
as shown in Fig. 21, and an intsrmediate helical
coiled spring section §3. As shown in Fig. 10,
the anchoring end £5 of cach spring arm 355 18
preferably bent at 89 so that it will be frictionally
oripped in 2 rigid manner when driven inioe 4
straicht hole extending dizmetrically through
shaft 70, as indicated in dotted lines in ¥ig. 15,
This simple mounting, while assuring rigid iixa-
tion to the shait 78, vill permit ready remoeval of
each arm 25, such as by driving or pulling with a
special tin slide hammer or by hooking an anvil
element into coiled section 58 and tapping tnere-
against, for purposes of repair or replacement.
Fach pair of spring arms 88, §&¢ are rigidly heid
together by a pair of clamping plates 1§89 and
{01, as shown in Figs. 15, 17, 18 and 18, suitably
held together hy means of screws (82, [132.

tending, swing-limiting stops cr abutments {33,
183, which are adavited to engage against por-
tions of the spring arms 85, 45 in swing of the
dog about the lateraliv-turned ends %37, 67 of
those spring arms. Accordingly, downward
swinging motion of the acg 89 1s llmited approxi-
mately to the cocked position shown in Fig. 19,
with pivoting upset or uncecking bheing permitted
by the mounting structure shown in Fig. 21. For
a purpocse to be more fully explained hereinafter,
the bottom side of the butt §2 of each dog 89 is
provided with a ncteh 1G4, most readily seen in
Fig. 20.

The articulation of the dogs 83-—88 tp theilr
mounting arms $8—&8& is important to the action
of the gripping means with respect to cocking
and uncocking or upset thereoi, as will herein-
after more fully appear, but it is to he under-
stood that such desired operation and the vield-
ing oripping provided by the spring arm siruc-
tures §6—S58 is not limited in the practice of the
present invention to the precise strugcture shown
in the drawings. For example, the dog support-
ing arms might be rigid imembers to which the
dogs 845—88 are articulated or pivotally mocunted.
Such rigid arms, in turn, might be hingedly
mounted to the sides of the gripper shafts 18—7%8,
with suitable spring devices being emploved to
bias them outwardly to positions similar to those
assumed by spring arms $4—58, such spring de-
vices permitting some yielding lag with rotation
of the gripper shafls to engaging positions as the
dog nosss 91—381 are engaged against brick faces.
Obviously the action of such a modified form of
gripper mechanism would be similar to that of
the structure shown by way of example in the

Esch dog 85 has at its butt 92 lalferally-ex-
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drawings. Further, the dog and supporting arm

structure of the embodiment shown in the draw-

ings may be replaced by simple elongated dog
plates or fingers considerably longer than the
dogs 83—E83, each to reach from a side of 2 grip-
per shaft T9 to the cocked position of dog nose §i.
Such elongated dogs would preferably be piv-
ctally mounted tc the side of each gripper shaft
10 and spring biased in the manner proposed
above in connection with the employment of rigid
dog-~supporting arms. Such elongated, single-
piece dog elements also could be hook shaped,
similar to the outline, as viewed from the side of
the dog 89 and its supporting arm 88 when in a
cocked position, so that the engaging nose would
ke directed upward toward bkrick faces in the
same general orientation of the nose 91 of dog
38. Obviously other variations of such structure
wiich will readily occur to one skilled in the art
and which inherently will nerform similar func-
tions may be employved within the scope of the
rresent invention. As a result of a practice of
any such embodiments of the yieldably mounted
gripping dogs, the latter are floatingly mounted
along the sides of oscillatable gripper shafts.
The free or outer end of each of the interme-
diate tines 36 is, as best seen in Figs. 22 and 23,
preferably provided on its upper side with suitable
vertical roller structure to facilitate sliding there-
of beneath the bottom surfaces 61—61 of the
bricks in second layver 80 when the tines are in-
serted in the spaces 53—58 in the bottom layer
9. This roller structure may comprise a cross
shaff 135 seated in opposed mating grooves in

5 the underside of transverse flange plate 63 and

the top side of two bearing blocks (06, 106 mount-
ed on opposite gides of web plate 62 by means of
suitable secrews 187—I107 threadably engaged in
threaded holes in the flange plate. The latter
is provided with a pair of slots 108, 188 aligned
with the outer faces of web plate 82 and in which
are rotatably mounted rollers (89, 189 on shaft
185, It will be noted that each roller 109 has
a segment or peripheral portion thereof exposed
above the top bearing surface 65 of the tine on
which it is mounted so as to serve as the desired
anti-friction means.

Each of tines 36 is also provided at its free
end with additional anti-friction means to facili-
tate its travel over a ground surface. Such means
may comprise a cross shaft {10 mounted trans-
versely through a hole in web plate 62, with pro-
jecting ends thereof rotatably supporting a pair
of rollers 1ii, each of which has a segment or
peripheral portfion extending down below the
eround surface-engaging edge 65 of the tine.
Thus, while the top rollers 109—I108 facilitate
entry of the tines 36—36 in the spaces 58—58 of
the stack of bricks 595, the bottom rollers (11— 1|
facilitate motion of the fork across the ground
surface. This roller support of the fork at the
free ends of the tines, or the front end of the
fork, may be supplemented by a pair of rear rollers
{12, {12, as shown in Pigs. 2 and 3, rotatably
supported on, and extending slightly below the
bottom edge of the back pane]l framework 31 so
that the fork may be rolled forward and back-
ward along grounrd surface on rollers (11—1{1/
and (12, 112.

Entry of the tines in the spaceg 538—58 of the
stack of bricks ©6 may be further facilitated by
horizontal rollers supplementing vertical rollers
109—1{89, Such horizontal rollers are shown in
igs. 24 and 25 at 113, 113. For this purpose, mid-
dle tine 35 may be provided at its free end with
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a pair of brackets 1 {4, |14 suitably fixed or bolted
to opposite sides of web plate 62, with a trans-
verse flange 115 thereof having an internally
threaded hole threadably receiving an externally
threaded end portion of a shaft bolt 116 seated In
a hole extending through transverse flange plate
3. FEach of the horizontal rollers {3 is rotat-
ably mounted on its associated bolt shaft 116 in
the space provided between the bottom side of
transverse flanee plate 63 and the top side of
bracket flange 115, and it will be noted that seg-

10

ments or peripheral portions of those two hori-

zontal rollers extend laterally beyond the sice
edeges of the transverse flange plate so as to pro-
vide anti-friction devices for engagement oi the
sides of space 58 in the center of the hottom
layer 56 of stack 55. As indicated in Fig. 4, simi-
lar horizontal rollers are provided on the inner
sides of the free ends of the end tines 34, 34.

It will be understood that some of the inter-
mediate tines 36—356 may be equipped with more
of the horizontal rollers {{3—1{123 in lieu of the
vertical rollers 189, 189, and that various other
arrangements of such anti-friction rollers ag may
readily occur to one sgkilled in the art may be
employved. However, the arrangement indicated
in Pig. 4 is preferred since it has proven to be
efficient in the functioning intended, and to avoid
crowding of parts. The tines may be equipped
with separate noses suitably mounted thereon,
such as by bolting thereto, to facilitate mounting
of such anti-friction rollers, particularly when it
is desired to case harden or heat treat the major
portions of the tines.

In operation of the embodiment of the fork
disclosed in the drawings, particularly with ref-
erence o the handling of bricks loosely stacked
as proposed in Figs. 1 and 2, either for the pur-
pose of conveying them when green t0o and from
g firing kiln or for handling them in transporta-
tion subsequent to firing, the fork 30 will be low-
ered, by slacking off on the suspending means,
until the forward ends of the tines 34, 34, 35,
and 36—36 are located substantially opnosite and
aliened with the spaces or recesses 58—38 be-
tween the bottom rows §7—57 in the stack @9,
but with the fork preferably free of the ground
and suspended to permit swinging by its suspend-
ing means and the fork handler into position.
The fork handler will then, by grasping the guard
rockers 37, 31, work the fork fully forward simul-
taneously with swing of the suspending means,
such as the crane bnom, with the tines being re-
ceived in the recesses 538—88. During this for-
ward sliding of the tines info the recesses 55—48,
the rollers 188—I102, 1{1—{1{!l and {{3—113 on the
tines, and the real rollers 112, i{2 substantially
eliminate frictional drag or fork contact with
brick faces and/or ground surface (17, Thus,
seraping damage of brick faces is minimized.
After the fork is so positioned beneath stack B3,
lift is applied thereto in the direction of the
arrow {18 shown in Fig. 12, through ifs suspend-
ing means, such as a lift truek slide on which it
may be mounted, or crane hook 293 engaged In
fork suspending ring 48, uniil the fork is raised
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to a position relative to the stack 55 of bricks

59--59 therein, similar to that indicated in Figs. 2
and 12. 'Thus, the bricks 58—59 laid cross-wise
in the second layer 68 bridge across top support-

ing surfaces 66—865 of the fork tines 34, 34, 35
and 36—3%, and in turn support the major weight

of the bricks in the stack thereabove.
The fork handler then grasps one of the runs

of the continuous chain 8{, pulling thereon to

70
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10 |
rotate cross shaft 74 so as to oscillate gripper
shafts 70—10 from retracted to engaging posi-
tions respectively indicated in Figs. 14 and 12.
As a result, with such oscillation of gripper shafts
10—170, the yieldable dog-supporting arms 90—
80 will be swung cutwardly and upwardly there-
with to raise and swing the dogs 89—89% in like
manner. If the dogs 8%—385% have been un-
cocked with retraction by engagement with
abutment means, such as pins (19—1(9, they
will in upward swing fall to cocked positions
shown in Fig. 12 by virtue of the weight of theilr
noses 8I—21. 'The engaging noses 9i-—81 of
the cocked dogs 83—=89 will then be swung into
engagement with the faces of the bricks $9—59
in bottom layer 58, and including surfaces of the.
panels 159—{59 thereof. The resilient yielding
of the arms 9%8—80, which is preferably of a.
limited nature due to the shape of the arms and
dogs as contrasted with a fully 135111ent yield-
ing characteristic, provides individual osripping
force to each dog on the irregular surfaces of
the brick faces when the gripper shafts T0—10
are so rotated to engaging positions, thus assur- .
ing sufficient distribution of engagement pres-.
sure as to obtain effective gripping of the bricks .
in the bottom layer 56 for lifting, as shown in .
Fig. 12. On application of additional lift, brick-
stack 55 is moved as a unit to desired location. .

Tn order to release the load, consisting of the-
stack 55 of bricks, from the fork 30, the latter is .

lowered until the bottom edges of the rows 51—
57 of bricks 58—59 in the bottom layer §6 come
to rest upon a supporting surface, such as ground .
surface {171, with the weight of the remaining
bricks in the stack, in the second layer 60 and .
a1l those thereabove which had been supported by
the upper surfaces 86—66 of the tines, being
then borne by those rested bottom layer bricks.
The brick handler will then apply reverse pull to -
a run of the chain 81 so as to reverse rotation of
the eripper shafts 16—178 to their retracted posi- -
tions indicated in Fig. 14. This lowers and re--
tracts mounting arms 90—989 and brings the dogs
86--89 inward toward the tine webs 62—b2.
Sinece the fork 39 is to be freed from the stack -
of bricks 55 by withdrawing the tines 34, 34, 3%
and 36—36 back out of the spaces 58—58, such
dog retraction should not only free the dogs
2689 from encagement of the brick faces in
the bottom layer 56, but also should avoid a
lowering of the dog noses §1—981 to below the
plane substantially defined by the bottom edges
85—85 of the tine webs 5262, so as to prevent
them from digging into ground surface 11T upon
tine withdrawal. For this purpose, the tine webs
62— 82 are preferably provided with the men-
tioned abutment means, such as transverse pins
{19—119 extending through holes to opposite
sides of the webs. Such abutment means pro-
vided by the opposite ends of pins 118—119 are
located opposite opposed pairs of dogs 85—89
so that the dogs will ride above the projected
ends of the abutment pins with uncocking piv-
otal action of the dogs, as shown in Fig. 14.
Notches [04—164 in the hutts of the dogs 89—889
are to provide clearance for the projecting ends
of the abutment pins {18—119, should the dogs |
be retracted when occasionally stuck upwardly
in uncocked positions, such as the posmon mdl—
cated in Fig. 13. : -
After lowering of the stack 55 to rest upon. -
oround surface ({7, the fork 3¢ may be then
further lowered slightly until tines 34, 34, 36 and
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36—30 are substantially centered in the spaces
v3—38 so that, with assisting backing motion by
the fork suspending means, the handler may
work the ftines clear of the load. Such with-
drawal, of course, is facilitated by the anti-fric-
tion rollers {08-—103, {1i—1it and (13—ii3 and
112, 112, as in the case of facilitating tine inser-
tion, |

In practice, the lifting means frequently low-
ers the fork 30 with its load so rapidly as to
allow the stack 55 to contact ground surface {17
violently with a jolt. As a result, the fork may
be permitted to drop down to contact with the
ground surface, in the direction of arrow 120 as
suggested in Fig. 13, with an attendant separa-
tion of the upper surfaces 66—66 of the tines
from the bottom surfaces §1—61 of the bricks in
the second layer 60, Dbefore dog retraction of
IFig. 14 can be accomplished by the handler. In
such cases, the upsetting action of the dogs 89—
89 which is permitted by their structure and
that of their supporting arms, results in uncock-
ing due to frictional contact of the dog noses
91—91 with brick surfaces 159—159. This per-
mitied uncocking of the dogs assures that their
noses 91—91 will be freed from contact with the
brick surfaces, as indicated in Fig. 13, thus pre-
venting scraping damage to brick surfaces or
distortional bending or fracture of the structure
of the dogs and their supporting arm structures
90—90, which might otherwise result from an
attendant jamming capable of producing exces-
Ssive back pressure.

It will thus be seen that the objects set forth
above, among those made apparent from the
preceding description, are efficiently attained
and, since certain changes may be made in the
above construction and different embodiments of
the invention could be made without departing
from the scope thereof, it is intended that all
matter contained in the above description or
shown in the accompanying drawings shall be
Interpreted as illustrative and not in a limiting
Sense.

It is also to be understood that the following
claims are intended to cover all of the generic
and specific features of the invention herein
described, and all statements of the scope of the
invention which, as a matter of language, might
be said to fall therebhetween.

Having described my invention, what I claim
as new and desire to secure by Letters Patent is:

1. A lifting fork for handling stacks of brick
units and other rectangular elements comprising.
in combination; a frame having a plurality of
horizontally - extending, transversely - spaced
tines; a pair of said adjacent tines defining
therebetween a longitudinally-extending, units-
receiving space; a pair of opposed, longitudinally-
extending, transversely-spaced units-gripping
means mounted in the space on opposite sides
thereof with one supported on one of said pair of
tines and the other on the other of said pair
of tines; each of said means comprising a rotata-
ble shaft having its axis arranged substantially
parallel to said tines, a bank of a plurality of
disconnected downwardly-depending dogs ar-
arranged along said shait each having an out-
wardly-extending engaging nose, yieldable dog-
mounting means mounted on and extending
laterally and downwardly from one side of said
shaft to be rotated thereby, said yieldable dog-
mounting means securing said dogs to and float-
ingly mounting them on said shaft along one
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side thereof and below it so that the noses of each
bank of dogs are opposed to the noses of the
other bank of dogs below their carrying shafts,
egchh bank of dogs being rotatable with its car-
rying shaft out into the space to be swung up-
wardly toward the opposed bank of dogs for
vielding engagement by the opposed banks of doges
of opposite sides of units disposed in the space
when said pair of shafts are rotated in opposite
directions: and operating means tc rotate said
shafts simultaneously in opnosite directions at
least througn radial angles between downward
dog-retracted positions and upper lateral engag-
Ing positions.

2. The fork structure as defined in claim 1
characterized by the provision of spring biasing
of said dogs to permit yield thereof after upward
swinging engagement of units with further shaft
rotation.

3. The fork structure as defined in claim 2
characterized by the provision of said dogs and
mounting means as articulated members with
eacit mounting member mounted at one end on
said shaft and extending out and down away
therefrom to the point of articulation with a
butt end of the dog member mounted thereon.

4. The fork structure as defined in eclaim 3
characterized by the provision of said doz-
mounting means in the ferm of downwardly-
extending spring arms fixedly mounted on said
shaft.

o. The fork structure as defined in claim 3
characterized by pivotal mount of the butt of
each dog on said yieldable rmounting means for
free upward swing of eagh nose permmitting dog
uncocking upward rotation of said doz upon fork
descent relative to lcad units before downward
retractive swing of said mounting means, and
the provision of stop means to limit downward
swing of each dog ncse relative to its mountine
means to retain said dog in cocked engaging posi-
tion on upward swing of said meunting means.

6. The fork structure as defined in claim 5
characterized by the provision of said tines of
certain dimension with bottom edges thereof
substantially determining a plane of rest, said
sha{ts heing mounted a substantial distance
above said plane sufficient to prevent said dog-
mounting means being swung down therehelow
when said dogs are swung down to retracted po-
sitions above said plane.

7. The fork structure as defined in eclaim 6
characterized by the provision of abutment means
to be engaged by said dogs as they are Swung
down to retracted positions to cause them to he
rotated in an uncocking direction a said mount-
ing means is swung down to the limit of its re-
traction thereby assuring raising of said dOog Nnoses
to positions above said nlane.

JULIAN F. ROWE.
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