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23 Claims.
1

My invention relates:to.improvements: in-brick
Hiendling: forks; and pawticularly o dimprove-
mendsoinsa: brick Jdndling: fork: of avtype that
is adapted: to hendle: a. pile: of bricks ‘stacked
upsin-conformity. withi o prearranged: plan and
with. uniferm spaces: betwesn. the hase -courses
dntos whicly: tines; ineluding: clomping; devices
-gutomatically:actusted hydhe weightof . the-load,
may. beprojected: nboysaidyspaces: tooaryy: the
superposad: load, and. alsa. fo pick up and carry
-glong: withothe: supsrinepmbent: bricks: the base
coursessby means:ofiashorizontal gripping action
caused:hy, the:clamping:devices, so:that the:stack
may be handled and: lowered.into: position -and
the tines. withdrawn without: disturbing; the: ap«

rangeu.lentwthﬂrbof )
“Brior artcorick: stack:handling forks: embody
sastension orcompression spring:forbalansing.the
welght o Said. spring, construciions

T thve: Tk
mnecessarily reguire:a. skffispring, a:spring with
2 Bigh spring. .constant;, to: balance: the..dead
weight.af the heavy-steel: forkconstruction re-
guired by the work to be done. Asa-nesulithere-
Jaf anly large: supemosed loads -are capable: of
stretching. the: stiff spring; sufficiently to.furnish
the measure of initiallateral: dlsplacement af.the
olamping: devices ngeessary to: contact. the hase
courses. This condition rules oub-the-handling
of  fractionall capacity Jleads. The inherent
nature;. characher; and. operation: of a - spring

shalancing: .construction: prevents its: suecesstul
gpplication: to. fractional loads: because- ity re-
quires a considerable parasite load to expand and
extend: the:clamping. deviges: inte:contact. with
thechase: rows:of ;brick. before-gripping, nressure
.can -be: appliad:. The-spring .constructions. ex-~
pandthesgrinperssstep by step:as:parasite load.is

. progressively applied.torstreteh the:spring until
comtach: is:fAhallyr made: with the brick, and. the
device is.only, then:ready to apply. pressure ta.the
brick:

Tt shiould: henotedthatstite parasite 1oad.of the
'spring- constiuctions: continues:to-be: augmented
as the spring is: forglier: tensioned: during. the
uressure delivery stage;.or; until the.fork reaches

v pressures stop:-element: or. iother: -operational .

adguetmalu
Wy invention: on - the: other hand: pr ravides. 2
igravity. force (counterweight) thab isicapable of
nisely connterbalancing: the; fork. proper, which
is: over=balaneed: by the.application, of. a.very
- small lead: The: over-balaneing: resulfs in. the
forthwithexpansion.of the:grippers inte:contact
with the brick, and is therefore Immediataly
1'Bsr,dygt07angly1p-ress:une3thereto:,-fcher.ebyneliminajt-
:ingrparasiteldoad..
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restrickss suceessful .operation;

‘ 2

Moreover, when the.spring elements -contract,
&8 when:the:live load is remeved, the unloaded,
relaxed condition of the-spring cannot- forcibly
urge the:gripper:mechanisin inte a.full and:com-
nlete restriction—+to. the, very end.of. the.inward
displacement. of. the.igrippers. - As a- result,.the
srippers: are:not.fully seated; they often profrude
slightly - beyond. the: tine strueture; and.prevent
the tine from being, freely. and. unebstructedly
inserted:into closerquariers; syeh.as between base
courses., Again it.is the-inherent .nature, char-
acter, and operation :of a. spring element.that
‘While: the bal-
aneing:spring-could. be. tightened.and tensioned

5 toraccomplish.a mere positive and full-retraction
-of the:gripners, this. would. necessarily; inerease

an already burdensome parasite load.

My -counterweight-on the.other. hand. can. be
made- to; slightly over-balance.the. fork,. thereby
providing;an excess-force. applicable. to. foreefiiily
and positively.retract the gripping. mechanism io
its fullest.

I further: claiminovelty in an improved gripper

‘mechanism that for .all: practical. purposes. has

only. one.degree. of freedom, that i§, lateral thrust

..omly, as-distinguished from.the.prior art. which
discleses mechanisms.that.have.a damaging lon=
.gitudinal thrust. component along with 1He. lateral
thrust..

My +toggle action: g:_appmg‘ mechanism is

-designed. to. operate. at. its maximum -thrust

capacity.

It is an object.of. my. ihvention to provide a
brick stack handling fork that wﬂl Handle<frac-
tional capacity loads,

It .is. ancther object of 'my intvention: to~pro-

. vide, novel, means fOr halancing a- brick stack
handling. fork that maXes it capable of handling

fractional capacity loads.

It is.still. another object of my invention to
providé means for Walancing-g brick-stack-han-
dling. fork that allows the. gripping mechanism

~to. be fortiwith extended-into-contact with ithe

base course of ‘bricks upon thie-application-ef‘an
incremental over-balancing 1oad.
It i§ yet .another object” of my-invention: to

. provide means-for-balancing a-brick: stack Han-

dling fork that .allows the working load tb be
- wholly, and completely devoted to the'generajti'@n
. of lateral pressure for thegrippers.

It is & further object ofmy-invention'to pro-

. vide means for balancing a brick stack handling

fork that” eliminates the parasite 10ad:reguired

" to. brihg ‘the: erippers-into- operablé: position

against the base hrick; or umtil'the fork-reacties
a.pressure.stop element: ‘ :
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It is & still further object of my invention to
provide gravity balancing means for a brick
stack handling fork.

It yet is a further object of my invention to pro-
vide gravity balancing means and lever linkage
means associated therewith, having a movable
fulerum, for balancing a brick stack handling
fork.

It is another object of my invention to provide

a gripping mechanism for & brick stack handling-

fork that for all practical purposes has one
degree of freedom, that is, lateral thrust only.

It is still another object of my invention to
provide a gripping mechanism for a brick stack
bandling fork that eliminates damaging longi-
tudinal thrust which resulis in the rapid wearing
of the gripper shoes, and possible displacement
of the base brick which is cumulative.

It is yet ancther object of my invention to

provide a gripping mecnhanism for a brick stack o

handling fork that is designed to operate at its
‘maximum thrust capacity.

It is a further object of my invention to pro-

. vide a gripping mechanism for a brick stack han-

dling fork that reduces to a minimum the possi- o

bility of inoperability due to jamming of tne parts
one against the other, or to the accumulation
therebetween of foreign matter.,

© It is a still further object of my invention to

provide a gripping mechanism for a brick stack 3n

handling fork tnat is self cleaning.

It is yet a further object of my invention to
provide a gripping mechanism for a brick stack
handling fork that allows the use of a hignly

frictional shoe facing, such as rubber, for better s

gripping effect.

It is a final object of my invention to provide
a gripping mechanism that contains a minimum
number of movable parts, that requires a mini-
mum of machining, and is easy to tabricate and
assemble,

Other objects and many of the attendant ad-
vantages of my invention will be reacily ap-
preciased as tae same pecoiles better under-

stood by reference to the following detailed de- |
scription when considered in connection with the

accompanying drawings in which like reference
numerals designate like parts throughout the
figures thereof and wherein:

Fig. 1 is a front elevational view of a brick ,

fork embodying my invention,

Fig. 2 is a side elevational view,

PFig. 3 is a rear elevational view,

Fig. 4 is an enlarged plan view of one of the
inner tines taken along broken line 4-——4§ of Fig. 2,

showing the top flange removed and showing the ’

brick gripping mechanism in retracted posi-
tion,

Fig. 5 shows the tme of Fig. 4 in expanded posi-.

tion,

Fig. 6 is an end view of the rocker shaft and
‘an associated spring abutment element in vari-
ous positional phases,

Fig. 7 is a cross-sectional view of one of the:

‘tines taken along line T—1 of Fig. 5,

Fig. 8 is a cross-sectional view of one of the-

:tmes taken along line 8—8 of Fig. 5, and
Fig. 9 is an exploded isometric view of one of

the tines showing the gripping mechanism in de-~-

-tail.

Fig, 10 is a schematic representation illus-
trating the general principles of the invention.
“The weight is shown out of ifs normal position
for clearness of representation.

'

b

o

60

65

70

Pig. 11 is an isometric view showing in partic- 75

4
ular the lever system in its relation to the frame
saddle, and weight.

Referring now to the drawings, wherein for
the purpose of illustration, is shown a preferred
embodiment of my invention, the reference nu-
meral | designates an elongated base har to
which is secured, as by means of bolis 2 and II,
a plurality of equally spaced upright bars 3 tied
together at their tops by means of an angle
iron 4 welded thereto, forming there together
an upstanding rectangular gridiron frame, which
is mounted on a base plate § and is secured
thereto as by welding.

The inner tines 6 consists of an H-beam hav-
ing a face plate T welded transversely of the
tines to one end of each of said tines. These
tine assemblies are secured to the bottom por-
tion of the base plate i as by bolts 8, Fig. 1,
the H-beam being disposed so that its web is
vertical. It is to ne notea that bolts 2 also act
to secure the face plates T to the upright bars
3. The two outer tines 8, Fig. 1, are of modified
H-beam construction in that each has the out-
side portions of their flanges removed, resulting
in only one gripper mechanism bheing accom-
modated along the inside:only of said tines, as
aistinguished trom each of the inner tines which
have a gripper mechanism along both sides there-
0I. AS tue Sripping niecnalusils a:00g tAe Sides
of all the tines are constructed alike, a descrip-
tion of one gripping mechanism or the corre-
sponding components thereof will apply to all.

Arranged in the beam recess or space bounded
by the top flange 12, bottom flange 13, and web
{4 of H-beam 6 is the gripper mechanism com-
prising a pull bar 15, an elongated channel shoe
retaining member 16, gripper shoes 17, toggle
links {8 for engaging the shoe retainer to the
pull bar, and an oscillatable link guide (9 for
controlling the movement of the shoe retainer
for reciprocation transversely of the tine. See
¥Figs. 9, 8 and 7.

The pull bar i5 is disposed adjacent to the
undersiae of top flange 2 and the web i4, and
is supported in that position by a channel sec-
tion 21 at its rear end, and a plate guide 22
atb its front end.

The channel section 2§ has its web portion
welded or otherwise secured to the underside of
said pull bar, and its leg-like flanges in sliding
engagement with the top surface of tine flange
{3.

The plate guide 22 is provided with side flanges
23 which abuttingly engage with the underside of
tine flange 12 to receive the front end of pull
bar 5 in sliding engagement therebetween. The

‘web {4 of tine 6 is cut away at its front end,

as at 24, to accommodate the insertion and place-
ment of plate guide 22, The plate guide is pro-
vided with an inclined slot 25 for the reception

"and removal of sand, grit, or other foreign mat-

ter that may foul the plate guideway. Such
foreisn material as might find its way into the
plate guideway would be delivered to said slot
for removal by the normal reciprocating opera-
tions of the pull bar head. This results in a
self cleaning construction. Longitudinally, the
plate guide is of a length that will support the
pull bar throughout its travel. The plate guide
22 is held in its operative position by means of
a cap screw 26 supported by the closure plate
27 welded across the front or head end of
tines 6.

Disposed beneath said-plate guide 22, and se-
cured to said closure plate 2T by means of cap



5
Berew:28, is%a pin:bloek: 29-having:its’ends slotted
S§o “Feceive 'therein tonevend of :link: guide 1 9:in
ipivotal = dfrargemert  sactomplished - through
means of :pin 30,

iDependent frotn the idnerwedde’ of the pullivar

“are-two spaced brackets 31 having.inturned-séat
lugs 82, said brackets being in-cut or slotted s
w4t §3 -to shugly receiveroneendof ‘toggle links

“{8in pivetalrdrranigement -throvghmeans .ofpins

34 LZeeFig. 0.

"Theshoe rétainingmeniber 1 6 isia-charineliron

udlisposéd on-its side, beneath 'the. pull bar, with
iits Wweb towardithe websoftheitine’8. Portions
~of ifs web land aoper:flange ‘dre-removedids gt
26 to receive the remaining end of toggle:links
¥i8, ito: aceonimodate ~the: bracket 31 “swhen 'the
“§hoe. 'fetaining ‘member iis bin sits «full iretracted
"Hegition,sand to aceorimodate ‘the-link: when-thie

ernbér isrexpanded. The outer:end:of the'lower

an aperture 36 to receive pin.31-fér pih~connect-
: mg-’lmla guide t9theretosthroughimeans: of: aper-
“Hiire 728 4n gaid Jink guide, -8aid Adinkguide 19
restrams ny- longitudinal imovernent 0f ‘the-shoe
~retaining member
Leiprocating smovements ‘of ‘the ipull: bar 9, and
teuides the shoe:member-outwardlyand inwardly
“of “the tine 6°in i respotnseitothe toggle:action
“pf ‘toggle-link «#8, A-portion: of theweb.is re-
ovedito :aeccommodate thelink, . The:brackets
231 ahd itheirassoclated ssedat-Tugs 132 arecon-
structed and arranged, particularly as to stheir
~pendant dength, +to .beiaccommodated sand: re-
‘éeived by theopenings:35 in.the:shoe retaining
“meémber.
pass through said openingiand:into:the channel
“member 16, ‘and -take g position ssuperimposed
“overitHe-bettom--fange ‘of “Saidichannel ' member
16 -when-said-channel meniber is'in:its:retracted

‘position. ‘The'outwardly projeeting dimensionsof

the lug 32 is of a measure that slightlyioveriaps
Hnd overlays said ‘bottom fenge éf the shannel
“iretiber 6 whsn saidmentliér 16 is%in i$ most ex-
panded position. "THis overlapping assuyes anep-
eralkle mspoumon of said‘movable parts, dnd pro-
Vides o maximain or Bearihg surface for-the: sup—
pedt e the toggle lnk inits  expanded: pt

‘theréby conbribiting greatly to’ HHe strength sof

“the arrangément.

It ds.to.be noted that one’ “erid *of hie" toggle:
!hnk ‘has’a: small’ depth dlmension elative. to
: the o»her énd ‘which has.a larger depth dimen-
ision. - The. siall end fits snugly ifito the slot 33

«and islimited.in dimension.by the pendant lenigth
“The™"

~of -bracket - 31 -and. its-associated lug .32, "I

~dimension -of the large:end is.dictatéd by the

~distance - between - the ~channel. member - flanges
“within -which -said- larger. end -is- snugly. fit~and
pivoted as by means of pin:38.

Within:the ‘shoe: retainer- | §-are.securedielon= *

<pated “gripper «shoes .11, :spring -loaded ~to. be
E urged outwardly -by a.pair-of: spaced springs
<42, “The shoes are received ‘between the-flanges
“ipf-itHesshoe retaining “member 16, and-retained-.

‘thereon by ‘means of fariged:iguide pins 43.in

abuttmg engagement withithe riths of apertires

“§0, ' Fig’ 8,40 the 'weéb' of said shoe retaining mem-
Her-and by:means of screws ¥4 :passing throtgh
« countersunk-bores 41 in said shoes‘and thireaded--
“ly engaging: with said-guide pins:43. Sprivigs 42
“gye “inserted betwéen said-wéeb”and “saidshoes,
,_"':ind around said’ guide pins-and- serews; tospring
Tloaid said ‘shoes. ‘This yieldirig*arfangément re-

&t

iflavige’ of '€aid ishoemembey -16:is: provided :with.

16 - resulting ifrom the sre--o;

In furtlierance ‘thereof, -the -lugs .32

b=
it

>

B

‘tordrregularities In the'surface,.the thickness, or

sather dimensions:of the bricks.
i8hees: Flicomprise .a-frictional, resilient: facmg
45 such as rubber bonded to a stiff -backing
splateidfisuchigs: steel. “While it!is-obvioeus that
imany “types-ofishoe forms«ean beused 'suchsas
S8ewitooth,-hob-nailed, wood, or:steel, I prefer:to
suseve flat shoe,:faced with @ yieldable -material
such rgsirubber, rand of “a ‘broadand -optimum
tea,; fortatlowing ‘their:use in:picking up:green
rick «or uotherwise wand . for. greater {frictional
tefipping. effect. By.:green ‘brick I .mean brick
simmediately iafter they :are . cut by -the »wire
cutting process. Said process allows a.much

¥ ugeatericonsistency:of the raw.clay mixture-than

deesthiersand moldibrickmethod; and lends itself
dgréensbrick-handling with:my-type of:gripper
‘shoe.

Zifhergyeioftgye~bolt 471 is inserted between: the

2nlegstofspull barisupport .21 and is pin-connected

thereto by means:of:pin 48 passing through:aper-
atures §9andisaid ‘eye. Thefrée/end:of said:eye-
ibolt: isicehnectéd tofocker shaft:as hereinafter
described.
Sogddre rocker shaft 54, Fig. 3, extendingen~
tirelyacrossithe.lower ‘portion:of the rear of:the
sgridiron.sframe, fatsan selevation:slightly <ahove
sphentines, is;journalleéd in:split-bearing blocks-52
i4rid 1453 “which #afe sbolted tto.isaid base . bar -hy

onieans ol sbolts 154 :and: 55, respectively.

A pairyofispaced: angle:iron ‘brackets«56 -and
S1uare secured as:by:weldingito the under. face
“ofl saidisquare rocker shaft 51, and are:provided
Twith iaperturésin. the -extending :legs to receive
sthe! truhnhions <58 sand 58 of -.spring abutment
thloek: 61.

The threaded free ends of eye=bolts-i47 pass
<substaritially ‘horizontally, :Fig. -5, .through .bores
8 2:andr63 $hrough:the basebar i and continuing
ithyoush theface splate i1, :and through .axially
waligned . ‘bores.in the spring-abutment block -6f,
wand-receive compression :springs 64 -and 65 se-
seured dhereon by .means.of nuts 66 and 61 and

lock nuts 68 and 69, Figs. 4 and 5. ::Fixed:collars
Y End 12 sare “secured -to: said -eye~bolts .41 by
ket serews notsshown) :or:otherwise, iand are
disposedainsabuttingirelation against the.front
facerof the abutment block 641 when. the gripping
sigethanismiis: fully retracted.

50 The: above:said nuts:are:drawn-up:to initially

gtrainisaidisprings for the::normal .gripper ex-
‘v*pansion ‘operation:through :said.springs, -without
Zamy flost r motion “therethrough. . .The .springs
trshoilld yield, however,: to:prevent the building=up
of:llamaging stresses ds when :any.one.of .the
shoeisprings 42 goes selid. ‘This spring arrange-
entialsorcontributes as means-automatically.ad-
4justablesto theiirregularities.in the thickness..of
“the: bricks sbeing: gripped.

iThe-fixed -collars - ¥ and T2 function. as posi-
tive idrive elements:through which.the. gnppmur
simechanism :is; positively -drivento- its.. full .re-
#tracted:position,

“Itiigdo-be noted that the -maximum. rearward
itravel-of-the pull -bar 15 is limited by.its -abut-
+#ment swith-the. face plate 1. . This.occurs :when

sthe;gripping-mechanism. is.in its most . maximum
wexpandediposition, that .is -when the toggle links
“i8:areat right-angles fo.the tine:web.and capable

»g-cof wdeliveringthe maximum- of -lateral. pressure.

“The:maximum-of - foreward. travel.of the.pull bar
“i5dsslimited-by:the«seating -of.the flanged heads
~rofs gulderpins~43 against the-web- 14-0of the tine.
THis -oeetrs when 'the gripping mechanism »is

~4lilts in eripping mesns automaticallysadjustable v5 tilly retracted agamst the web':14.
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Fig, 6 shows an end view of the rocker shaft
51 and its associated spring abutment block
61 in the retracted position 73, and the expanded
position 14.

To each end of the square rocker shaft 51 is
secured a crank arm 15 which is connected to a
puli-rod 76 through means of a clevis 1T which
is welded to the lower end thereof, and which
is pin connected to said crank arm by means
of pin 718. The upper end of said pull rod 16 is
provided with an eye 18 threadedly engaged with
said pull-rod for adjustment, and pin connected
to saddle bar 8{ through means of pin 82, See
Fig. 2. i .

Said saddle bar 81 consists of an angle iron
horizontally disposed near the upper end of the
gridiron frame. One leg of the angle iron is
horizontally positioned; the other leg, disposed
outwardly of the frame, extends downwardly.
The function of the saddle 81 is fo engage with
the lifting plate of a lifting truck (not shown)
and be carried thereby. To each end of the
saddle are secured additional leg plates 83 to
support the pins 82 in a simple beam manner..

Pending plate guides 84 and 85 are secured to
the horizontal portion of the saddle as by weld-
ing, and serve to guide the lifting plate of the
lifting truck (not shown) into the saddle for
engagement therewith. The lower ends of said
guides 84 and 8% are curved rearwardly as at
90, Fig. 2, to stabilize the saddle in erect posi-

" tion when the lifting plate (not shown) engages
therewith. The distance between the outer legs
of the saddle and the guide plates is of a measure

providing sufficient clearance to allow a tilted 3

lifting plate to enter therebetween and engage
with the saddle.

Mounted on said saddle, near the ends there-
of, are base blocks 86 and 87 secured thereto as
by welding or otherwise.
and 85 have their upper ends extended so as
to abut the side faces of said blocks, and are
welded thereto so as to provide greater strength
of securement.

Yokes 88 and 89 are mounted on said blocks
to receive therethrough the head ends of paired
shoulder lugs 81 and 92 that are secured to the
top of tie bar 4 as by welding. The head ends of
said lugs have downwardly projecting portions

93 and 94 that have journalled therein pins 95 |

and 96 rotatably supporting rollers 97 and 98, re-
spectively. Said roller laterally supports the sad-
dle, and guides it in its up and down movements.
The spaced relation between the follower

shoulder lugs 91 and 92 and the base blocks 86 :

and 87 on the saddle defines an initial take-up

distance to permit movement of the saddle rela-

tive to the fork frame during which the gripping

mechanism is actuated and the gripper shoes

are thrust against the brick to be gripped, and
- after contact therewith the required pressure of
" the shoes against the bricks is slowly generated
and later controlled. Said take-up distance may
be varied by adjustable means such as shims.
After the base blocks have engaged the shoulder
lugs, the gripper pressure against the bricks
ceases to increase, remains constant, and the as-
sembly of the gridiron frame with its attached
tines is bodily lifted along with the saddle struc-
ture, by a lifting plate (not shown). It is ob-
vious that a small load of bricks upon the tines
functions to resist the initial lifting force exerted
by the lifting plate, thereby holding the fork
frame immobile while the saddle structure, driven
by the lifting plate, negotiates the take-up dis-

The plate guides 84

an

tance, resulting in an automatic actuation of
the gripper mechanism and the generation of the

.Jateral pressure required to grip the bricks as

a consequence of the restraining load.

The yokes 88 and 89 are fixed to the base
blocks 86 and 81 as by paired bolts 99, §0f, i02
and 103.

A pair of crossed lever arms {04 and 105 are
pivotally mounted on pins 106 and 197 which
are fixed in guide plates 84 and 85, respectively.

The upper end portions of said lever arms 104
and 105 are rollingly engaged with rollers 108
and {69 rotatably mounted on pins 1i{ and 112
which are fixed to the outer upright bars 3, re-
spectively.

The lower ends of said lever arms (04 and 105
are link connected to a counterweight {13
through means of links {14 and 115, respectively,
the link connections being off-set one in rela-
tion to the other to allow the lever arms to move
in separate planes.

The weight of the gravity mass {13 on one end
of the lever system shown is approximately one-
third of the weight of the fork so as to decidedly
over-balance the weight of the fork structure act-
ing on the other end of said lever arms through
rollers 108 and {09, the fulcrums being pins (06
and {01. The pivots 106 and {87 are disposed
in the lever bars so that the effort arm portions
of the bars are approximately three times the
length of the resistance arm portions of the
bars.

It is obvious that means other than a lever sys-
tem can be used between the weight and the fork,
such as a wheel and axle system, or pulley sys-
tem, or g train of gears.

Bearing rollers 116, rotatably mounted on pins
{7 journalled in arms {18 secured to the upright
members 3 as by welding, are provided for lateral
bearing support against the engaged lifting plate
(not shown) .

Side sway lugs 119 and (21 having rearwardly
extending flanges 122 and 123 are fixed to the
outer upright bars 3 to receive the lifting plate
therebetween and restrain the sidesway thereof.
Said flanges also serve as stop members with
which the downwardly moving counterweight en-
gages when the gripping mechanism is compleie-
1y retracted thereby relieving said mechanism of
damaging stresses.

The front face of the gridiron frame is pro-
vided with guard members consisting of vertical-

"1y disposed angle irons (24 having the edges of
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one of their legs welded to the adjacent upright
bars 3 and presenting the flat face of the other
leg, forward. The bottom portions of said guard
members overlay the base bar | and cover the
bolts i1; the upper portions of said guard mem-
bers are tied together with an angle iron 125 as
by welding or otherwise.

Fig. 10 discloses a schematic representation of

" the invention wherein the reference numerals of

" the preceding figures are used to denote equiva-
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lent parts in Fig. 10. This simplified version of
the invention discloses the fork proper compris-
ing tines 6, back frame 3, and shoulder lug 8f,
secured rigidly together.. Rotatably mounted on
said frame is g shaft 51 that receives bell-crank
means 200 mounted rotatively-rigid thereon.
Carried between the flanges of the tines 6 is a

. gripper assembly 201 that is connected to the

75

bell-crank by means of pivot 58. Saddle means
8i, adapted to receive the lifting plate of a lift-
ing truck (not shown), is connected to the other
end of the bell-crank through means of pull-rod



g
18:. Al plate- 848; rigidly: fixed torsaid saddle; sup=
ports a:lever-arm. 105 through: means:of fuleram
pivat: 108, - This-fulerum: pivot is:movable up-and
down: with the saddle:andrits-associated: pull-rod
16. A counterweight 113 isiattached to:one .end
of the lever arm . {05, while:the other-end reacts
against a:roller: 198 pivotally mounted:-on-the:fork:
member 3 through means of pivot 111, Themag-
nitude-cf: the: connterweight: | 13:.is: preferably-of
ai measure: to-slightly-overbalance: the-weight:of
the: fork: properrsuprorted: on- theother: end: of
the lever-arm: 185: This: overbalancine: provides
aitake=up spaced:relation:202 between-the:saddle
2f; and: the shoulder -member: 81. = It:is obvious
fromy this simplified-ilustration: that.when g:1lift-
ing force:F-is: applied under:the saddle -the:over«
balancing effeet.of: the: counterweight maintains
the take~up:spaced relation 202 -between-the sad-
dlerand:-fork:proper; and said saddle and associat-
ed fork-arespick=upras-a unif.. When the tines6
are:slinpedsunder:a: prearranged: briek. stack, the
load thereof resists upward mevement:of the fork
proper; and: g further-lifting movement.: applied
undér-the-saddle:8{; resplistin-the saddlerassem~
bly: being: movednpwardly. relative to-the loaded
and’“held-fast’” fork; until the:saddle-81 solidly
contactsthe shoauldermember 9 b after which-both
the:fork and-saddle assemblies:are lifted inunion:
During-the:take=up:movement, that:-is:when: the

saddle : assembly: is: being: moved: relative to; the &
fork:proper; the:gripper-assemblies: 204 -arerbeing:

actuated: into:extended:gripping: position; against
thebase:course: ofbrick:. When:theload.of:brick
isto Ve set=down; thelifting plate acting through
force P is slowly lowered untilithebase:of brick
touch: therground-and: the:fork:is:relieved of the
Joad: stresses.  The liftihg- plateis:eontihued: to.
B slighitli lowered;, resulting «in. saddle: moving:
downwardly relativesto-the fork; tHereby restor=
ing:the-take~up-spaced relation 202;
downward" movement; the- gravity- force -of/ the
counterweight. 13 and the dead” weight: of* the
saddle- assembly - provide- the-force: necessary: to
positively retract the gripper-assemblies-201. The
tines are now-withdrawn from- undér-the- brick
stack by a rearward movement of the truck; and
tHe lifting  truck and’ the- fork are now ready to
repeat ‘thHe operation-on another: pile: of brickKs:

Operation. When the fork is to be used, a lift=
ing truck having a; lifting plate-(not:shown) . ap-
proaches the fork; tilts the plate slightly forward

and engages: the.saddle 81 to support it. . Asthe

lifting plate is raised; the:complete fork assem-
bly, comprisinig, the* fork. frame: and. tines; struc-
ture, the.saddle: structure;. and the ibtérvening
counterweight: structure.is. bodily; lifted from. the

ground.. Said.subassemblies maintain. their op-

erable relative positions.one to the other as.shown
in Pigs. I and 2 because of the acting forces.there-
on.provided by the-counterweight.. The.counter-
weight.tends to.maintain: the. takesup.distance;
and. when.not acted.upon by some: external:force
such.as.a-briek.load, the fork: does-maintain.that
normal spaced.relation.between. the: frame:and
thessaddle. Stop-members 122 and- 123-control
that: relative:position.. Stop.members: 122 and
123 -also-function to:absorb:shock and-relieve:the
sripper assembly.of - wear. and: tear;resplting fronmr
the gripper mechanism being fully and violently
retracted-against the web:14:

The-pile: of: brick:to: berraised: and-transported
ismsupported; on: ground: rows. or; basercourses: of
bricks: Hach:of:said: rows:or: courses:consists:of
tandem: arranged: paired: bricks:resting-on:their
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side: edges;. and: between  said rows:are provided
openings: ‘ ‘ ‘ :
When the:pile-is:to be: moved; the:fork on.the
lifting truck.is to:be raised; lowered- or;side~shift-

. ediuntiliit: aligns: with: the-openings; and is-then

slid into the:openings:by. a forward movement: of
thetruck.. .

Ag: the-lifting: truck: through- its: lifting- plate
commences: to. apply- a: raising: force: to. the
Lottom:of the brick: pile, the load-cn. the tines re-
sists»the:initial: lifting forces; however; the-mov=
alile saddle issslowly:moved upwardly, by the lift-
ing plate’ retative to:the-fork-frame, within the
limits: of: the tale~up.distance Ketween; the; initial
resting position: ofr the saddle-and- the: frame
shoulder lugs: 8t and 92: As-aresult-thereof the
pull rod; 18 attached: tosthe: saddle, actuates.the
rocker-shaft: 5l through: means:of chank:arm. T8
Conseguently the:gripping mechanism.is-immedi-
ately-expanded:and. thrust: laterally against the
ground rows:-of bri . Thereafter as-the: load
continuesdo resist.displacement. of the fork frame,
the:continuing movement of the.saddle results in
gripper: pressure: being. generated against. the
ground rows-of bricks until.the required.pressure
is-reached, &t which.time: the. blocks. 8§. and..81
solidly  comtact the -undetrside. of fhe. shoulder
Tugs-84 amd 92, and:upen the. further: application
of a.sufcient-lifting foree the fork with its brick

" load superimposed.on the. tines,. as.well as. the

ground rows-of bricks, are.raised.bodily for trans-

portation. T ‘
During. the. takesup movement,_,the‘_‘coun{;er-

weight 143 .is.raised. from.its Jowermost position

' to.its. uppermost. position. through means. of "its

lever connection to. the movable saddle and its
lever. engagement: with reaction: roller 108 and
109 fixed to. the immobile fork frame. The rais-
ing of the weight to. its uppermost position.gives
to.it: the potential.gravity energy necessary to re-
tract. the gripping mechanism;.as: hereinlater-de-
scribed. )
The. gripper; mechanism- is actuated  through
means ot tie pull bar-(5 linked'to the rocker shaft
51 by means of eye-bolt 47, compression springs
54 -:and’ 65" abutident 51, and Brackets: 56:and 57.
As-the-saddleis: moved: through the: fake-up"dis=
tamce-to- contact the fork-frame tie attached pull
rod 18 actuates the rocker shaft clockwise through

sn: mesms-of crank arm 155 This:clockwise motion

of‘the~rocker- shalt: is-communicated to the: pull
bar 15 through the above said intervening:Mnk=
age, and results in a rearward movement .of ‘the
pullbar 157

As tHe- pullibar: 15" is: pulled: rearwardly; the
attaiched togele link isurgedito assume a position
ats right-angles  to: the:bar: - As ay result thereof’
the: shoe’ retaining member: 18; attached to- the
otherend’ of the: togele link; is thrust: 1aterally

;- outward against the bricks:and generates: anends=

wise pressure’thereagainst: which: Increases: in+
defihitely: as thevtoggle: link approaches: ¢ posi-
tion st right angles to- the:pull bar: It is:tobe
noted’ that: for all practical: purposes: the: shoe
retaining member-hias: only one:degree of motion;
namely; outwardly, . guided: by oscillatable link
guide 19; Its-longitudinal: motion is:restrained
by said same link-guide:19: B

When the:load: is about-to be deposited atits
destination; the: lifting: plate and:the complete
fork. assemyly is: slowly - lowered: until the:base
course-of:brickrtouch the:ground-or other resting
place: ‘

At:this point the;lifting:fork is:relieved ofl the
greater:portion of the: load; however; the saddle
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is still at its upper limit of the take-up distance,
and a lifting force necessary to generate the re-
quired lateral pressure on the bricks is still be-
ing applied by the lifting plate and resisted by
the load. To complete the act of deposition, the
lifting plate is continued to be lowered, and the
associated saddle lowers with it, while the fork
proper remains immobile, being urged against the
bottom of the brick pile by forces resulting from
the counterweight. As the saddle retracts from
its upper limit of the take-up distance there re-
sults a diminishing lateral pressure against the
bricks until the pressure is reduced to zero.

As the lifting plate and its supported saddle is
lowered still further, the gravity force of the
counterweight bearing on the saddle, through
means of the lever linkage and pins (086 and (07,
forcefully urges the saddle downwardly relative
to the fork resulting in a positive retraction of
the gripping mechanism communicated through
the pull rod 76 and appurtenant linkage.

When the counterweight reaches stop lugs 122
and {23 the retraction is complete. Thereafter
the complete fork assembly comprising the fork
frame structure, the saddle structure, and the in-
fervening counterweight structure is bodily low-
ered from engagement with the bottom of the
brick pile, by a further lowering of the lifting
plate, and the tines withdrawn by a rearward
movement of the truck. The lifting truck and
the attached fork are now ready to repeat the op-
eration on another pile of bricks. '

It is the function of my invention to provide a
brick stack handling fork, of the type that has
the grippers actuated by the weight of the load,
that will handle fractional capacity loads, that
eliminate parasite load, that actuates the grip-
pers against the bricks forthwith, that embodies
gravity balancing means, that provides a gripping
mechanism with one degree of freedom (lateral
thrust only), that provides a gripping mecha-
nism that will not jam and is self cleaning, and
that allows the use of highly frictional shoe
facing.

It should be understood of course, that the fore-
going disclosure relates to only a preferred em-
bodiment of the invention and that numerous
modifications or alterations may be made therein
without departing from the spirit and the scope
of the invention as set forth in the appended
claims,

What is claimed is:

1. A brick stack handling fork, comprising: a
frame having a plurality of- tines, projecting
shoulder means, and roller means rotatably
mounted cn said frame; proiectable mechanism
carried by said tines for gripping and holding
bricks therebetween, said mechanism being nor-
mally in a rvetracted position; a movable saddle
structure adapted for engagement with said
shoulder means, and adapted to receive a lifting
member; means connecting said saddle and said
brojectable mechanism for actuating said pro-
jectable mechanism responsive to movement of
said saddle; g counterweight; a pair of lever arms
disposed cross-wise of each other, pivotly con-
nected to said saddle, rollingly engaged with said
roller means, and link-connected to said counter-
weight, operative to slightly overbalance said
frame and dispose said shoulder and saddle in
a take-up spaced relation, whereby, under load
conditions, the initial lifting movement applied
to the saddle by a lifting member automatically
expands the gripping mechanism into immediate
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engagement with the brick, generates lateral
pressure for gripping and holding the brick, and
thereafter engaging the saddle with the shoulder
means for bodily lifting the fork and its super-
posed .load and during which interval the coun-
ferweight having been raised in readiness to re-
tract the gripping mechanism when the fork is
unloaded.

2. A brick stack handling fork, comprising: a
frame having a plurality of tines; an extendable
structure carried by said tines for gripping brick
therebetween; a movable saddle structure adapted
for engagement with said frame and adapted to
receive lifting means; means connecting said
saddle and said gripping structure operative to
actuate said gripping sftructure responsive to
movement of said saddle; a gravity mass; lever
means connecting said frame, said saddle struc-
ture and said mass, operable to overbalance said
frame and dispose said frame and saddle in a
take-up spaced relation; and stop means to limit
said spaced relation.

3. A briek stack handling fork, comprising: a
frame having a plurality of tines rigidly fixed
thereto for lifting; an expandable mechanism
carried by said tines coactable with correspond-
ing mechanism on adjacent tines for gripping and
holding brick therebetween; movable saddle
means for actuating said gripping mechanism,
adapted for engagement with said frame; a coun-
terweight; and lever means connecting said frame,
said saddle means, and said counterweight, op-
erable to overbalance said frame and establish a
take-up spaced relation between said saddle
means and said frame.

4. A brick stack handling fork, comprising: &
frame having a plurality of tines rigidly con-
nected thereto for lifting; gripping mechanism
carried by said tines coactable with correspond-
ing mechanism on adjacent tines for gripping and
holding bricks therebetween; movable saddle
means for actuating said gripping mechanism; a
counterweight; and lever means with reactions
on said frame, on said saddle means, and on said
counterweight, operable to overbalance said
frame.

5. The apparatus of claim 4 wherein the lever
means comprise a pair of levers disposed cross-
wise of each other.

6. The apparatus of claim 4 wherein the lever
means is pivotly mounted on said movable saddle
means.

7. The apparatus of claim 4 wherein the lever
means is pivotly connected to said mass.

8. The apparatus of claim 4 and a roller ro-
tatably mounted on said frame, and wherein the
lever means is rollingly engaged with said roller.

9. The apparatus of claim 4 and a stop se-
cured to said frame to arrest the downward travel
of said mass. :

10. A brick stack handling fork, comprising: a
frame having a plurality of tines rigidly fixed
thereto for lifting; extendable mechanism carried
by sald tines coactable with corresponding mech-
anism on adjacent tines for gripping bricks;
movable means for actuating said extendable
mechanism; a gravity mass; and mechanical
means connecting said frame, said actuating
means, and said mass, operable to balance said
frame. '

11. A brick stack handling fork, comprising:
a frame having a plurality of tines rigidly con-
nected thereto for lifting; extendable means car-
ried by said tines coactable with corresponding
extendable means on adjacent tines for gripping
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bricks; movable means for actuating said ex-
tendable means; a gravity mass; and means con-
necting said frame, said actuating means, and
said mass, operable to balance said frame.

12. A brick stack handling fork, comprising:
a frame having a plurality of tines rigidly fixed

thereto for lifting; brick gripping structure car--

ried by said tines coactable with corresponding
gripping structure on adjacent tines; movable
means for actuating said brick gripping struc-
ture; a gravity mass; and means connecting said
frame, said actuating means, and said mass, op-
erable to balance said frame.

13. In a brick stack handling fork having a
frame and a plurality of load supporting tines
rigidly fixed thereto, retractile brick gripping
means on said tines coactable with correspond-
ing gripping means on adjacent tines, a gravity
mass associated with said frame and said grip-
ping means operative to actuate said gripping
means.

14:In a hrick stack handling fork: spaced
tines, each tine having thereon an axially re-
ciprocable pull bar; a shoe carrying member;
linkage means having its ends pivotally con-
nected to said har and said member, respectively,
in toggle joint arrangement; and guide means
engaging said tine and said member, operative
to guide the member outwardly of said tine.

15. In a brick stack handling fork: spaced :

iines, each tine having thereon an axially mov-
able pull bar; a shoe mounting member; link
means having one end pivotally connected .to
said bar and the other end pivotally connected
to said member, in toggle joint arrangement;
and mechanical guide means connecting with
said tine and said member, operative to guide
the member laterally of said tine.

16. In a brick stack handling fork: spaced
tines, each tine having thereon an axially mov-
able pull bar; guide means for said bar; a shoe
supporting member; a link having its ends piv-
otally connected to said bar and said member,
respectively, in toggle joint arrangement; and
a link having its ends pivotally connected to said
tine and said .member, operative to guide the
member transversely of the tine.

i7. In a brick stack handling fork: spaced
tines, each tine having thereon an axially re-
ciprocable pull bar; guide means for said bar;
a shoe carrying member disposed under said
bar; a link having its ends pivotally connected to
said bar and said member, respectively, in toggle
joint arrangement; and an oscillatable link hav-

"ing its ends pivotally connected to said tine and
said member, respectively, operative to guide the
member laterally of the tine.

18. In a brick stack handling fork: spaced
H-beam tines, each tine having an axially re-
ciproeable pull bar in each beam recess thereof,
disposed adjacent the beam web and the upper
flange; at least one bracket depending from said
bar; a toggle link having one end pivotally
mounted on said bracket; a channel beam dis-
posed under said pull bar with its web adjacent
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the web of the H-beam, the other end of said
link being pivotally connected across the chan-
nel flanges in toggle joint arrangement with
said -bar, said channel web having openings
therein to accommodate the bracket and toggle
link; and an oscillatable link at one end of the
tine, having its ends pivotally connected to said
tine and said channel beam, operative to guide
the channel beam transversely of the tine.

19. In a brick stack handling fork: spaced
H-beam tines, each tine having an axially re-
ciprocable pull bar in each beam recess thereof,
disposed adjacent the beam web and the upper
flange; means for guiding said bar; brackets de-
pending from said bar; a toggle link for each
bracket, having one end pivotally supported on
said bracket; a channel beam disposed under
said pull bar with its web adjacent the web of
the H-beam, the other end of said link being
pivotally connected acress the channel flanges in
togsgle joint arrangement with said bar and op-
erative to expand responsive to g rearward force
applied to said bar, said channel weh having
openings therein to accomrodate the bracket and
the link; and an oscillatable link at the head

end of the tine, having one end pivotally con-

nected to said tine, and the other end pivotally
connected to said channel beam, operative to
guide the channel beam transversely of the tine.

20. The apparatus described in claim 14; and
gripper shoes; means slidably supporting said
shoes on said shoe carrying member; and a com-~
pression spring hbetween said shoe and said mem-
ber, operative to urge the shoe away from the
meraber.

21. The apparatus described in claim 16; and
gripper shoes; means slidably supporting said
shoes on said shoe carrying member; and a com-
pression spring between said shoe and said mem-
ber, operative to urge the shoe away from the
membper.

22. The apparatus described in claim 18 and
an elongated shoe receivable between the chan-
nel flanges, said shoe having a frictional re-
silient facing; means slidably supporting said
shoe on said channel web; and compression spring
means between said shoe and said web operative
to urge the shoe outwardly of the web.

23. The apparatus described in claim 19 and
elongated stiff shoes receivable between the chan-
nel flanges, said shoes having rubber faces
bonded thereon; means slidably supporting said
shqes on said channel web; and spring means
between said shoes and said web operative to
urge the shoes outwardly of said web.
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