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‘This invention relates to foundry equipmernt,
and more particularly to transporting devices, of
the ‘type particularly. well atapted” for uge” in-
handling molds and ‘fasks in foundries and the-
like. B

In many Dplaces; and especially “in Ffaptories,
foundries, and the:like, it is often necessaty-to
trangport relatively heavy-articlés repeatedly-over
the same-path: “This-is.especially true it found=
riés’ wherein after molds have been poured ‘they. 10
are  normally stored”at’ a: cooling: station until-

. cool ant] ‘are then transported*to a-shake-=out de=
vice whigh is effective to-vibrate the mold‘in:such

a2 ‘manner-thatthe;casting and the-moldingsand-
are separated from the flask'and, in addition, the" 15
sand-is vibrated off fromthe casting, the-castings-
then'being transported to a suitable storageplace,
and the flasks’being transportéd-to another-stor-
age spate~where they may ‘be cleaned and-made-
ready for re-use.

Tt is ‘a primary dbject of "my -invention-to en-
ablé molds -and the like to ‘be-moved ‘glong pre--
determined paths, such as between 2 cooling sta-
tion "and ‘a-shake~out-device, in a-novel ‘and-ex=
peditious manner:

Another cbject is“to ~afford ‘novel ‘mechanism™
for transporting-molds,-and’ the like, ant to en-
able such mechanism to’ be-arranged in -a -nmovel
and- expeditious manner-for affording - a” novel
system-for transporting mglds;and thelke; over 30
a predetermined-path.

Tn-most foundries; and‘thelike; ﬁoor space-is-
somewhat at-a premium;-with- “the result that in:
ordar-to -conserve :floor “spage it ‘is“often desirable -
to -stack “poured ‘molds-one-on top-of “the otier 35
duringthe-cooling-period, and ‘the problem-then
arises-as-to how to-efféctively ‘handle-the Stackéd"
molds when it is-desired to shake*’chem ‘out.

T4 -is -anotier “important ohject -of Iy inven-
tion to ensblesuch-stacks of molds to be handled 40
expeditiously so-that the molds -therein:may ‘he-
transportedto:the-shake~out device!in-a- ‘practical’
and-efficient manner.

‘An ‘object-ancillgry-to the foregoing is-to-afford"

a novel system whereinstacks-of ‘molds-may be 48
transported a5 a unit-frem-the:-cooling station
toward “the- shake-out “device, :and during”such’
movement of ‘the- stacked molds; the individual
melds‘may-be handled-in‘a‘novel and’ expeditious
manner whereby the individual -molds may-be-50
fed onto the shake-otit device -and after-having
beenr shaken-out-theindividual-flasks may -be-re--
moved ‘from: the shake-out: “dévice-for ‘feedinfr to

a storagestationfor-emptyfasks. -

A-further-object of*my-inverntion isto enablewa- “55
novel system--to -be afforded -whereby stacks of
cooled-individual'molds-may-be fedfrom-a-cooling
station toward o shakesout devicer or-the’like,
and:‘the molds-comprising-the-differentlayers-of-
the-stack ‘may-be removed ‘from ‘the-stack~and: go
fedionto the-shakesolit’deviee in: a~novel and eX~"
peditiousmannes;

20

25
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An object ‘ancillary to-the foregoing isto afford-
a’ novel system -wherein molds-may be-fed ina
novel ‘and ‘expeditious -manner -sequentially from
thebottom nf astack of such molds onto a'shake-=
outdevice:’

Afarther-object -of ity " mvenmon is to afford
a systemof “thie ‘aforementioned type embodying
a novel grab for handlmg articles -such as-molds
andflasks:

Various “types:of “grabs have heen -known -and
heretofore used in the manufacturing and:
foundry~art: andthe like. -However, many such
girabs have-had: several inherent disadvantages
such ‘as, for exambple, being costly-and-difficalt to
manufacture; being difficult and impractical in
constriction and ‘operation; and" the like.

Another important’ ehjéct'of my invention -is
torovercome-these’ disadvantages -and to afford-a
novel® grab which miay ‘oe  economically manu-
factured and is-practical and’ efﬁment ‘in - con~
stiuction-and 'operation:

Yet another -objeet is t6 eonsttuct-a- novel grab
ol tHe aforementioned type which is well adapted
for handling foundry -melds, and the like, and-

which-is movablébothvertically and horlzonually,
in a novel and expeditious manner:

Ahfurther ‘objeet is t6 afford a.-novel grab of
the  -aforementioned type wherein - the operator
may be transported therewith during movement-
of the grabiin ahorizontal-direction.

Anmother objeetis to-construct’ a-grab-embody~
ing novel means for moving grappling - arms
thereof-towsrd ‘and away ‘from each ‘other, and
for” moving” the: grappling: arms- upwardly and -
downwardly as a unit.

Anvotlier objeet isto afford a novel grab-where-
‘in-movement -of ‘thie: grappling arms-toward: and -
away from each other, and in a vertical direction,
may-be-efféeted i a praectical ‘and efficient man~
ner by a reciproeating=- ~piston: type motor where-~
in' the piston is-reéiproeated by pressure exerted
‘thereon by working4 ﬁ‘md fed'intothemotbor: undel :
pressure;

Yet another objeét is to c@nstpuct a'novel grab’
of tWe-aforementioned typein-such a manner that
proper alignment-and ‘positioning ‘of the grap=:
pling arms-is iAsured - during: mmvement there-
of towsard-andawayfromieach-other.

A furtherobjectiste-enable a grab:of the: afore-
mentiohied typé to beiinstalled and used in -a
novel and expeditious manner ‘in. a: foundry:or

sthe like with' littleslosscof :floor space, and-in a:

mannéer whereby thegerab may-be used.effectively
and effeciently tordisesand: lower articles -to:be-
tra;nsported, anduto transpert such artlmes hori-
zontaily. -

Another object is. to%cons;tructa novel gral for:
picking up and transporting articles’horizentally.
andriwhich embodies grappling arms. and power
means:soiconstitutedand arranged that the-.grap--
pling arms may be moved toward and.away from

-eachiother; the: grappling arms: may be moved:
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upwardly and downwardly as a unit, and the
grappling arms may be.moved horizontally as a
unit to transport an article supported thereby,
by reciprocating-piston type power means where-
in the piston may be reciprocated by pressure ex-

erted thereon by working fluid fed into the power:

means under pressure.

Other and further objects of the present in-

vention will be apparent from the following de-
seription and claims and are illustrated in the
accompanying drawings which, by way of illus-

10

tration, show a preferred embodiment and the -

prineiples thereof and what I now consider to be
the best mode in which I have contemplated ap-
plying those principles. Other embodiments of
the invention embodying the same or equivalent
principles may be used and structural changes
may be made as desired by those skilled in the
art without departing from the present invention
and the purview of the anpended claims. ’

In the drawings:

Fig. 1 is a plan view of a portion of a foundry
system embodying the principles of my inven-
tion;

Fig. 2 is a sectional view taken substantially
along the line 2—2 in Fig. 3, showing in front ele-~
vation, a portion of hoisting mechanism shown
in Fig. 1;

Fig. 3 is a secmonal view taken substantially
along the line 3—3 in Fig. 1, )

Fig. 4 is a detail sectional view of the grab
shown in Fig. 2, this view being taken substan-
tially along the line 4—4 in Fig, 2;

Fig. 5 is a detail sectional view taken sub-
stantially along the Jine 5—5 in Fig. 4;

Fig. 6 is a detail rear elevational view of con-
trol mechanism shown in Fig. 2; )

Fig. 7 is a detail end elevational view taken
substantially along the line T—T in Fig. 6;

Fig. 8 is a diagrammatic view showing the con-
trol system for controlling the horizontal travel
of the hoist shown in Fig. 3;

Fig. 9 is a diagrammatic view showing the con-
trol system for opening and closing the grab
shown in Fig. 4;

Fig. 10 is a diagrammatic view showmg the
control system for raising and lowering the grab:
shown in Fig. 4;

Fig. 11 is a detail view of part of the mecha—
nism shown in Fig, 1 for raising and lowering the:
grab;

Fig, 12'is a detail sectional view taken substa,n-
tially along the ling 12—12 in Fig. 11;

Fig. 13 is a detbail sectional view taken substan-

tially along the:line 13—13 in Fig. 11;

Fig. 14 is a. detail sectional view taken substan-
tially along the line 14—I4 in Fig. 11;

Fig. 15 is a detail sectional view taken substan-
tially along the line 15—15 in Fig. 1;

Fig. 16 is a diagrammadtic view showing the
control system for operating the conveyor mech-
anism embodied in my novel system; and

Fig, 17 is a diagrammatic view showing the
control system for stop mechanism embodied in
the conveyor shown in Figs. 1, 2 and 3.

The foundry system F shown in Figs. 1 to 14,
inclusive, to illustrate a preferred embodiment of

4
the period requited for the molds-to cool. There-
after, the stacks of molds are fed from the cool-
ing station along the approach P of the conveyor
C to the left, as viewed in Fig. 1, into a, first work
station X at which the hoist Hf is disposed. In
the operation of my novel foundry system, the
molds above- the first layer in the stack disposed
at station I, are raised by the hoist Hi. There-
after, the bottom layer of the stack, and which
was not raised by the hoist Hf, is moved by suit-
able operation of the conveyor C from station
I to a work station II, at which the hoist H2 is
disposed. This group of molds thus fed to work
station II may then be picked up by hoist H2
and transported to the shake-out device D where-
in the molding. sand and the castings are dis-
lodged from the flasks, with the sand dropping

. down through a screen 20 in the shake-out de-

25

30

s
<t

vice D, and the castings sliding down a chute 22
to-a suitable power conveyor, such as, for ex-
ample, a belt conveyor 24 by which the castings
may be transported to a suitable storage place,

-not shown. The empty flasks on the shake-out
" device D may then be picked up by the hoist H2

and returned to the conveyor C at the second
work station II and by suitable operation of the
conveyor C may be fed from work station IT along
the discharge portion P2 of the conveyor C to
the left to a suitable storage space, not shown,
wherein they may remain until it is necessary
to again prepare molds .therein and pour the
same, after which the aforementloned operations
may be repeated.

As will be discussed in greater detfail herein-
after, as the emply flasks are being returned
from the shake-out device D to the second work
station II the hoist: Hi at the first work station
I may be operated to thereby lower the upper

layers of the- stack originally raised from the

40

work station I back down onto the conveyor C,
and then, the hoist H{ may again be operated
to raise the layer or layers above the bottom

-layer of molds then disposed on the conveyor C
‘at station I. Hence, after the empty flasks have

been returned from the shake-out device D to
the conveyor C at-_ the second work station II, the
subsequent operation of the conveyor C to there-

by feed the empty flasks from the second work

~ station II to the left, as previously mentioned,

ity

-C into station II.

may be performed in conjunction with movement
of the molds disposed at that time on the con-
veyor C at station I to the. left long the conveyor
These coperations, it will be

"’seen, may. be repeated until each of the layers

of molds originally fed into station I has been
fed through station II onto the shake-out de-
vice, shaken out, and the empty flasks returned

.. %o station II and. fed therefrom along the con-
" “veyor C toward the storage space for empty flasks.

After this has been completed, another stack of
molds may be fed along the conveyor C into
station I and the aforementioned cycle of op-

) erations repeated.

my invention comprises, in general, a roller-con- -

veyor system C, two hoists HI and H2, and a
shake-out device D, as will be d1scussed in great-
er detail hereinaffer. )

In general, in the operation of the preferred
embodiment of my novel foundry system, molds
which have been poured are stored in stacked re-

lation at a cooling.station, not shown, during;

70

75

The. shake-out. device D forms no part of my
invention except inasmuch as it forms a part of
my novel combination, and may be any one of
several different suitable types which are well

‘known to those skilled in the art, such as, for

example, a shake-out device embodying a sup-
porting frame 26 on which is suitably mounted
a vibrating screen, which may be caused to vi-
brate by suitable mechanism, not shown, where-
by the castings shaken from the flasks are caused
to travel to the right, as viewed in Fig. 1, dur-
ing vibration of the screen 20 and. slide there- -
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from down the chute 22 onto the power con-
veyor 24,

The hoisting device H2, Figs. 1, 2 and 3, by
which the molds passing through station II are
transported to the shake-out device D and back
to the conveyor C, preferably comprises two suit-
able pillars or posts such as I-beams 30 and 3f,
Figs. 1 and 3, which are mounted on and project
upwardly from the fioor in the foundry or shop
in parallel spaced relation to each other. Two
beams such as I-beams 33 and 34 are mounted at
one end on, and project horizontally from, the
upper end portions of the posts 30 and 31 and
are conected together by suitable cross braces
36, 37, 38, 39, and 85, Figs. 1 and 2, the cross
braces 38 and 39 extending outwardly on each
side of the I-beams 33 and 34, Fig. 2. The other
end portions of the beams 33 and 34 are prefer-
ably supported from above from suitable build-
ing structure such as the girder 41, Fig. 3.

A grab stop 40 comprising two elongated arms
42 and 43 depending from the cross braces 37
and 38 of the hoist H2, is mounted on the I-
bheams 33 and 34 with the legs 42 and 43 disposed
in spaced relation to the I-beams 33 and 34, as
best shown in Figs. 2 and 3. The legs 42 and 43
of the grab stop 40 are disposed in parallel rela-
tion to each other, and each has an inwardly
projecting flange or leg 45 and 46, respectively,
on the lower end portion thereof which affords
supporting means for the grab of the hoisting
mechanism H2, when the grab is in its lowermost
position, as will be discussed in greater detail
‘presently.

The posts 30 and 31, the I-beams 33 and 34, !

the cross braces 36—39, and the grab stop 40,
comprise a supporting structure which may be
referred to as the stationary supporting struc-
ture of the hoisting device H2. Movable mecha-
nism, including 2 cage 50 and a grab 52 is mount-
ed on the aforementioned stationary support-
ing structure of the hoisting device H2 and, as
will be discussed in greater detail presently, af-
fords means for transporting molds or flasks
between the conveyor C and the shake-out de-
vice D.

The cage 50 of the hoisting device H2 includes

a supporting frame 54 mounted on, and depend--

ing from, two carriages 56 and 57, which are
mounted on the I-beams 33 and 34, respectively,
for movement therealong. Each of the carriages
56 and 57 comprises two pairs of rollers 59 and
60, Figs. 2 and 3, the rollers in each pair being
mounted on the lower flange 33a and 34a of the
respective I-beams 33 and 34 on opposite sides
of the web of the I-beams 33 and 84, whereby
the lower flanges 33a and 34a of the I-beams

33 and 34 afford tracks on which the rollers

59 and 60 may roll with the web of the I-beams
33 and 34 affording a partition wall between
the rollers in each pair to thereby afford a guide
member for the carriages 56 and 57.

Two hanger arms 62 and 63, Fig. 2, are mounted

on opposite sides of the rear end portion of the
supporting frame 54, which is disposed toward
the right, as viewed in Fig. 3, and depend there-
from in parallel spaced relation to each other.
A floor or platform 63, Fig. 3, is mounted on
the lower end portion of the hanger arms 62 and

63 by any suitable means such as, for example-

welding and extends substantially horizontally
therefrom in a rearward direction. Suitable
braces such as the brace 61, Fig. 3, may be at-
tached to the platform 65 and the supporting

frame 54 to lend further support to the platform.

10
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65. A guard rail 69 may be moiinted oni the rear
end portion of the platform 65 and projects up=-
wardly therefrom, as shown in Fig. 3, to afford
a hand rail for the operator who will stand
on the platform 65 during the operation of the
hoist H2, as will be presently discussed in greater
detail. ‘ . ’

The grab 52, Figs. 3, 4 and 5, which is movably
supported on the supporting frame 84, for raising
and lowering molds relative to the .conveyor C
at station II, includes two elongated side rails
11 and 12, Fig. 5, disposed in spaced parallel rela-
tion to each other, and an elongated cross beam
14 connected between intermediate portions of
the side rails 71 and 12 by suitable means such
as bolts T8, Fig. 4. Two grappling arms 17 and
18, Figs. 3 and 4, are mounted on the side rails
11 and 12 for movement toward and away from

‘each other, the grappling arm 17 being mounted

on the side rails 71 and 72 by means of carriages
81, Figs. 4 and 5, from which the grappling arm
11. depends, and thé grappling arm 718 being
similarly mounted on the I-beams 71 and 712 by
means of similar carriages 83, Fig. 4, from which
the grappling arm 18 depends. The carriages 81
and 83 are all similar, each comprising two plates
85 and 88, Fig. 5, disposed in parallel spaced rela-
tion to each other and retained in such relation
by means of a suitable spacer 88 disposed there-
between and connected thereto by suitable means
such as welding. Each of the carriages 81 and
83 includes four rollers 90 journaled on suitable
shafts 91 mounted in the plates 85 and 86, with
two of the four rollers:in each carriage being
rotatably mounted on a corresponding one of the
plates 85 and 86, respectively. The rollers 90 are
disposed at the upper edge portion of the plates
85 and 86, Fig. 5, and are mounted on the lower
flanges of the respective I-beams 71 and 12, the
side plates 85 and 86 of the carriages 81 and 83
depending from the rollers 90 with the spacers
88 disposed below the I-beams 71 and 12 where-
by the carriages 81 and 83 may be moved longi-
tudinally of the I-beams Tl and 72 with the
rollers 90 rolling along the lower flange of ‘the
I-beams Tl and 12 to thereby support the car-
riages 81 and 83. :

Each of the carriages 81 and 83 also includes
another pair of rollers 92, Figs. 4 and 5, rotatably
mounted on shafts 95 extending between the
plates 85 and 86, the rollers 92 being disposed in
rolling contact with the lower face of the respec-
tive I-beams Tl and 712 to thereby hold the car-
riages 81 and 83 against upward movement rela-
tive to the I-beams 11 and 12. )

The grappling arm 171 of the grab 52, Figs. 4
and b5, comprises a  horizontally disposed jaw
member 93 to which is connected four drop legs
84, Fig. 5, the lower end portions of each end
pair of the drop legs 94 being connected together
by a gusset plate 96 welded thereto. The jaw
member 93 comprises an elongated bar 99 formed
of suitable material such as an angle iron having
a horizontally disposed flange 101 and an up-
wardly projecting flange 102, the upwardly ex-
tending flange 102 being attached to the gusset.
plates 96 and the lower end portions of the drop
legs 94 by suitable means such as bolts 97.

_ The grappling arm 18, Fig. 4, is similar to the
grappling arm 11, including a jaw member 103
comprising an angle iron having a horizontally
disposed flange 105 and a vertically disposed
flange 106. Drop legs 108, having gusset plates
109 welded to the lower end portions thereof, are
connected to the jaw member 103 by bolts fit
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which .extend through the:drap légs 108 :and the
plate:109.

Asiis'best seen in Fig., the drop:legs:inieach
end ;pair vof :drop:legs 94 of ithe :grappling arm
71 :extend vertically along sopposite :sides «of :a
respective one :of the wcarriages 81, and .are
attached to a respective one of the side plates
85:and 86 of :the carriage 81 by suitable means
such ras-welding, :Fig. 4. “The dropilegs ‘10801
the:grappling arm18:-similarly.extend along, and
are welded to the side plates 85 and 86-cf :corre-
sponding carriages83, Fig.:4.

A ‘hydraulic smotor 15, :comprising -a-cylinder
or housing {1 and:a pisten:or ;plunger 118 re~
ciprocably -mounted:therein,:is pivotally: mounted
between, :and :attached, $o theplates .85 :and 88
of .one-of the carriages 84, Figs. 4-and 5. Two
ping:or:studs iid 8 ;project :outwardly from - oppo-~
sitersides of :the housing f (1-0f:the:motor £t5-and
are :journaled in -complementary -openings H20
and 124,.respectively, dnmeunting blocks 123:and
24 -attached tothe inner face of the lower-end
portion of the platesi86-and .88, respectively, iof
the-carriage 8i:by suitable means such .as holts
125. The sfree ‘end portion 1of the piston 148 is
connected to the -side plates i85 :and 86 of the
carriage-83 on -the I-heam 12 by means 6f:a.pivot
130 mounted in bracket plates:i3f dttachedto
the -inner face:of the lower end:portion :of the
last:mentioned side:plates 85 -and 86 -of :the:car-
riaget83.

‘Similarly, «a thydraulic motor 38, Figs. 3 -and
5, ‘comprising :a .cylinder :or ‘housing 1368 and a
piston .or ;plunger ds mounted ‘between ‘the side
plates 85-and 86:0f the carriage 83 onthe I-beam
i, the:aylinder 135 being .rotatably :mounted .on
pins 138, Fig. 3,;journaled:in:blocks 39 mounted
on ;thre-inner faces-of the plates 85 -and 8% of 4the
carriage-83:by means: of balis: 140. The free-end
rortion of the:shaft 37 is :attached to the side
plates 85:and 86-of ithe carriage :8i -mounted-on
the:F:beam Ti:by:a:pivot pin 142, Fig. 3,-mourited
hetween brackets 43 .carried. by -the last :men-
tioned:side plates85:and:86.

A shaft 145, Fig..5, having-rack wheels:147 and
148:mounted.on the gpposite.end portions thereof,
for rotation therewith, is rotatably mourited .in
brackets §0:attached to and:depending:from:the
cross:beamTrof the:grabi$2. Tworacks H2.and
t53, Big. 5, areconnected ‘to -theinner plate 86
of corresponding carriages 81 jonthe:grappling
arm ‘1 by meansiof ‘pins 155, Fig. 4, extending
threughibrackets :1&6: mounted-on the inner faces
of:the:respective ones of-the platesi88. The racks
152 and 153 have teeth [58-disposed.on the lower
facesthereof, Fig. 4, and -are:slidably:mounted’in
guide members 159 :angd 160, respectively, Pig.:5,
which iare secured ' toithe cross beam I14-by means
of ithe holts 115, the guide: members 159 and. 180
engage ithe -upper ‘portion of ‘the:racks (152 and
153, and are.€ffective to- retain the teeth (58 of
the racks t52 and (53 :in.operative engagement
with :the teeth -on ithe :rack ‘wheels 14T and #48,
respectively.

‘Similarly, two:racks:162:and 163, Fig.’5, areat-
tached toithe!lower edge portion-of ‘theiinnerface
of :the;plate 86.onrespective carriages83.on the
grappling.arm 18 by'means:of pins: 165, Fig.4, ex-
tending ‘through ‘the -racks 182 -and. 183 -and
through'!brackets 168:mounited.on the:inneriface
of thelast:mentioned pldte86-cfithe-earriages83.
Tikeithe:racks: 152 and 53, the racks 482 and (163
have teeth 168 :fornzed:in the upper face thereof
and aresslidably amaunted:in-guides 1 10:and
conneeted “by pins (k13 to brackets 715 :and (76
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attached to the'lower surface of the I-beams T
and 12, respectively, the guide members 118 -and
111 engaging the:lower:.edge:portion of :the wacks
£62 and 163 .and heing:effective to: hold:the teeth
168:on:the racks $§2.and 162 in operative engage~
ment with :the teeth:-on the.rack wheels 47:and
148, respectively.

Thus, it:will-be seen . that upon reciprocation.of
the:plungers 18 and t37 in:the.cylinders ET-and
138:0f the hydraulic:motors 415 and 135, respec~
tively, the grappling-arms 1 .and 18 are therehy
caused to reciprocate along the I-beams -1 and
12 :xelative to-each .other, the engagement of the
rack -wheels {47 and 148 on :the shaft .{45 with
the -racks 152 and 162,-and theiracks t53:and 163,
respectively, affording pesitive ;guiding means
whereby proper.alignment and positioning of the
jaws {84 .and {85 of the grappling arms-17.and .78
issassured .during recipracation of -the grappling
arms 17 -and 78 by-the moters 15 and 135, -Alse,
it will:be seen that, if necessary,.a movement .of
the .grappling .arms 77 and 72 in .opening and
closing relation relative to.each other may he.ef-
fected .by:.either one of the hydraulic-motons 15
or 138, :the interconnection of the-copposite.ends
of the grappling arms 17 and 73 -by the .rack
wheels 147 and {48 on -the shaff 145 .and 'the
racks 182, 153, {162 and 183 being effective to af-
ford o driving .cennection for the-opposite .end
portions.of the grappling -arms A7 and 8.

Reeciprocation of the pistons L{8.and 127 .in.the
motors. L5 and {35 may be effected by.alternate-~
ly .feeding .a suitable working .fluid such.as, for
example, compressed air, into the opposite.end
portions of the housings i 17.and. 138, respectively
and,.for this.purpose, I afford hoses . 18f.and {82
connected by .suitable .coupling . members to the
outer end portions of the.cylinders .4 {1 and {38,
regpectively, Figs. 4-and 5, and hoses 188.and 187
cannected by suitable coupling members to .the
inner end portions.of .the.eylinders {{7 and .136,
respectively, suitable coritrol means being.con-
nected to the hoses {81, {€2, 18%.and 181, as will
be discussed.in greater detail presentiy.

‘For the .purpose of raising and.lowering .the
grdb 52 relative to the supporiing frame 54 of the
cage 30, I have afforded a motor 191, Figs. 1, 2,3
and 11, comprising a cylinder or housing 192 and
a piston or .plunger {83 reciprocably mounted
therein.  The .housing 82 of the motor {91 is
mourtted oncross.beams 85 and {96, Pigs. 1 and
2, on"the supporting ‘frame 54 6f the cage 53 and
is-secured thereto by means of bolts 188, Fig. 2.

Two shdfts 281 and 282, Figs. 1,.2 and 11 are
journdled "in suitable ‘bearings 204 mounted on
thie upper surface of the supporting frame 54-of
the cage 50 on opposite sides of ‘the motor 191.
A ‘sprocket wheel ‘208 is ‘mounted -onthe inter-
medigte portion-of the shaft'2di, Fig. 11, for rota-
tion-therewith and two additionalsprocket wheels
207 and 208 are-mounted-on one-end portion of
the-Shaft 281-and are disposed at -one-side of the
sprocket wheel 208, A sprocket -wheel 249 ‘is
mounted on-the shaft 282 for rotdtion therewith
and -is +disposed -in -radial -alignment :with the
sprocket ‘wheel *208. -A-sprocket ¢hain 22, Pigs.
11 -and '14,'s-connected at-one end by -a :¢levis
joint 2 P4 .to the free:end. portion-of ithe plunger
183 ofithe motor {81 and the other-end portion of
the-chain 242 isifrdined over the sprocket wheél
286 .in -operative :engagement ‘therewith -and is
pivetally connected to:the sprocket wheel 206 by
a:pini2is. .

‘A sprocket.chain. 218, having: one end:connect-
ed:to.the wheel28T: by a:pinZi9, Wig. 12, isitrained.
over ‘the sprocket wheel 1207 :and :depends ‘from
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the outside edge thereof;and the lower end por-
tion of the chain 218 is connected by:a clevis: 221
_to the top-of the Isbeam 12, Fig. 3.
Another sprocket:chain 223, Figs. 11.and. 13, is

16
_hanger arms 62.and.63.during raising .and lower-
ing.of the grab.52. :
. Reciprocation. of .the piston 193.in the housing
192 of .the. motor 9}. may he. effected by alter-

_conneeted at-one end to the sprocket.wheel 208 5 nately feeding suitable working fluids such as, for

by ‘means-of a pin 224 and is {rained under the
: sprocket wheel- 208 and:over- the- sprecket :-wheel
. 240 -and .-depends’ from- the outwardly .disposed
peripheral edge portion of the wheel 216 :and:is

-example, compressed alr, into.one. end and then
the other of the housing 192, and, for. this pur-
-pose, .1 have.afforded hoses.240.and 241 connected
to.the front and rear end portions of the housing

.eonnécted 40: the top- of the I-beam I by means.10. (82 by ..coupling -members. 242 and. 243, respec~

.of a clevis- 226, Fig. 3. o

On .the eother side of the sprocket. wheel: 258
from the sprocket wheels. 207 and .208, fwo
-sprocket wheels 207a-and 208a are positioned -on

the.other end portion of the shaft 204 in pesitions .15

corresponding to -the. positions of. the sprocket’
.wheels 207 and 208, respectively. -Also, 2 s best
seen in Fig. 11; a sprocket-wheel 28a is monnted
on the other end portion of the shaft 282 irom
.the wheel 2408, and.is disposed in radial alignment

with the wheel 208a. A sprocket chain 2134, Fig.

11, is mounted on and trained.over the sproeket
-wheel 2872 in a manner similar to that in-whieh
- the sprocket-chain 218 is mounted on and trained

.over to the sprocket 291 and depends from the. g3 ,
" the I-heams:33 and 34, in.substantiallty parallel

.outer peripheral edge .portion  of the sprocket
.wheel: 207¢ -and. is. connected to the top of .the
. I-beam 12 by means ef a clevis 228; Figs. 1 and 4.
Also, similar to the manner in which the sprocket

tively, suitable confrol means being connected fo
the hoses 280 and 241 for controlling the flow of
working ‘fluid through the hoses 240.and 241, as
il be.discussed in greater detail. presently. -
““For moving the carriages 56 and 57, and there-
:fore,.the cage 50.and the grabl52. longttudinally
-along . the T-beams 33 .and’34, which ' form-a part
of ‘the stationary - supporting structure of -the
_hoisting device H-2, as previously discussed, I
cylinder-248.and & plunger ar piston-249,; Figs..1
and'3. “The housing 248 of the motor 246 extends
hetween.the cross braces 36 and 37.and is secured
to the lawer face thereof by suitahle means such
as welding; the mator 246 being ‘disposed between

.20 @fford a motor 246 which comprises & housing or

-relation thereto.
The free end . portion of the_piston- 249 of the
motor 246 is connected by a pin252 and 4 hracket

.chain. 223 is :mounted en-and trained .over the 50253, Figs. 1 and:3; to the rear end portion-ofthe

.sprocket wheels 208, and 218, a sprocket chain

~223q.ig eonnected to the. sprocket- wheel 208a and
is trained under the sprocket wheel 202a.and over
4he .sprocket -wheel 210z and-depends from the

sprocket -wheel 210a and.is mounted to the top,,

of-the T-beam 1{ by means-of & clevis 228, Figs.
-3-and.- 5.

“enee, -it-will be seen that. upon inward .move-
-ment-of the plunger 193 relative to the housing
.492- of the .motor 48/,

_movement -of the.plunger {983 to the, right, as

-viewed -in Pig. 11, ‘the-sprocket wheel 206 .and,
4herefare, the shaft 204 is caused to rotatedn a
- eloekwise direction, as viewed in Fig. 14, which is

thereby effective ta cause the sprocket wheels 201, 45

988, 2070 and 208a-to rotate in-a corresponding’
direcyion. ~This, 4t-will: he .seen, is eff ective o
eause the chains 248 and 218c¢ to0.be.moved. up-
swardly around the.sprgeket ~eheels. 201 and.201a,

-and 223a - to. e, moved forwardly . .arowid the

--sprocket .Wheelsalaaand--z-wa, respectively, and,

. thereby: effeetive to lift. the grab. 52,
_-Conversely, it will be seen that upon movement

supporting * frame: 54 -of the carriage 50. Two
stops 255 and:2%6 are-mounted ox; the front.and
rear “end -portions, respectively, . of each -of the

‘Tibeams 33 and-34, the stops:255.on the front end

35 portions of the T=beams'33 and 3% being:disposed
“to-engage the front-end portion of ‘the carriages

56 and T to- thereby Hmit’ forward movement. of
“the grab 52-and the cage 58-alang fhe I-beams'33
-and 34, and the stops 286 an-the T-beams 33 -and

or, in other words, UPAN:40 -84 heing-positioned to-engage the rear end por-

~tion -of the carriages 56 -and:§7T to ‘thereby limit
- rearward movement of the cage*50-and the grab
<52 glong the I-beams 33 and 34. _
“It-wilt be seen ‘that-with thecylinder 248-0of the
“motor "246 - stattonarily - mounted on ‘the -cross
“braces 36-and 31 as:previqusly discussed,-move-
ment of the plunger 249 inwardly and outwardly
-relative to the-cylinder 248 may be-effective to
‘move the carriages 58 and 51 and; therefore, the

sand.dis lsewise effective to:cause.the .chains. 223 5 cage 50 and the grab§2 back and forth-along the
" T-beams 33 and:34, between the stops.25%5-and

" '256. ~ For'the purpose of effecting such reciproca-
‘tion of the plunger. 249 in the cylinder 248 T have
afforded suitable hoses or _conduits 258 ang 259

of the plunger. 183 outwaxrdly relative ta the hous- 55 which .are connected tothe front and rear end

.ing 192 of the motor.181.or, in.other waords, ta.the
Jeft; as viewed in-Fig. 11, the wheel 208:and, there-
“fore, the shalt 201 .is freed. for. rotation .in:a
. gounter-clockwise -direction,.as viewed .in Fig..14,

" - portions.of the cylinder 248, respectively, Fig.”3,

“for the purpcse. of “feeding, a..suitable working
‘Auid such as, for example, hydraulic fluid into
and out.of the cylinder.248 under. the. control of

-whereby. the weight: of the grab. §2.on the chains, go means. which will be ‘fiscussed in greater “detail

- 248; 218¢, 223 and.223a is effective to cause the
-ehains 248, 218a, 223 .and 2230 to.unwind from
. she sprocket wheels:201,.207a, 208 and 288a; re-
. ;speetively,- and therehy lower. the grab-52.

. hereinafter. ) .
Tf will’ be_remembered “that .during the opera-
tion. of . my.novel foundry system’ :the operator,
_.controlling fthe _operation.thereof, stands on the

For gutding the grab 52 in the aforementioned. g5 platform: 85 of the cage S0. _As previously men-

-upward -and - downward. movement,. -prefer to
. afford vertically extending, .guide rods 231.and. 232
~mounted -on the :hanger: arms 62 .and 63 of the
~cage 80, respectively, Fig. 2, by-suitable means

tioned the.cage 50 moves with the grab 52 longi-
.tudinally of the I-heams 33.and 34 during opera-
tion of the hoisting device H2 and for ‘the purpose
_.of affording controls for‘the various mechanisms

.:suech as:brackets. 234 ang-guide-lo0ps 236, which.70 embodied. in my -NOVEL foundry .system,.I. have

sare mounted .on: opposite:ends.of the upper. end
,portion of the grappling arms 11.and 18, are-dis-

‘posed -around: the..guide xods. 234:.and.232 /0
_thereby: retain the. grab-52.4n. substantially the

mounted the varieus-controls.on the cage 50.with-
_in the easy.reach.pf the.operator. .Thus, for ex-
_ample, it-will be seen that- a-control panel.268,
_Figs. 2, 3: ané 6,.1s. mounted.on .the rearwardly

-same: ventically extending parallelrelation $0-the. 75- disposed face of the hanger-arm.§3 and. contains
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control units Ul, U2 and U3 for controlling the
travel .of the cage 50 and the grab 52 longitudi-
nally of the I-beams 33 and 34, controlling the
raising and lowering of the grab 52, and con-

trolling the opening and closing of the grab 52, °

respectively, as will. be discussed in greater detail
presently.
I prefer that the motors 115, 135 and ‘191 be

pneumatically operated motors, and that the mo-
tor 248 be hydraulically operated but be pneu-'

matically controlled, and for these purposes ‘I
afford a suitable air line such as a pipe 265, Figs.
2, 3 and .6, mounted on the front face of the

hanger arm 63 by suitable brackets 266, which

pipe may be connected by a suitable conduit such
as an air hose 268 to a suitable source of fluid
supply such as, for example, an air compressor,
‘not shown.

It will be remembered that the hydraulic motor
246 is mounted on the lower face of.the brackets
36 and 37, and that one end of the hoses 258 and
259 are connected to the front and rear end por-
tions, respectively, of the cylinder 248 of the
motor 246. The other end of the line 258 is con-
nected to two parallel lines 270 and 271, Fig. 8,
which are connected by a line 273 to the lower
end portion of a hydraulic reservoir or tank 275,
which is connected by a line 277 to one discharge
port 278 of a control valve 288 of the control unit
Ul. A one-way check valve 282, constituted and
arranged to open o permit flow from the motor
246 through the line 270 toward the reservoir 215
is mounted in the line 270; and a manually oper-
able control valve 283 is mounted in the line 271
for-controlling the opening and closing of the line
211. Hence, it will be seen that by opening and
closing the valve 283, flow of hydraulic fluid from
the tank 275 to the motor 246 may be controlled,
but that a by-pass is afforded through the line
270 through which hydraulic fuid may return
from the motor 246 to the tank 275 irrespective
of whether or not the valve 283 is open or closed.

The Iine 259 connected to the rear end portion
of the cylinder 248 of the motor 246 is similarly
connected to two parallel lines 285 and 286 which

- are connected by a line 288 to the lower-end por-
tion of a hydraulic reservoir or tank 289, and the
upper end portion of the tank 289 is connected
by a line 291 to another discharge port 292 of the
control valve 280. An air inlet line 294 having
one end portion connected to the air conduit 265.
Fig. 6, is connected at its other end to an inlet
port 286 on the control valve 280, and affords
means for feeding air from the conduit 265 into
the valve 280. An exhaust conduit 288 having
one end open to atmosphere, is connected at its
other end to a discharge port 299 on the control
valve 280. -

A handle 391 mounted on the valve 280 is man-
ually operable to selectively connect the discharge
ports 278 and 292 with the exhaust port 299 and
the inlet port 296, in a manner well known to
those skilled in the art. The specific construc-
tion of the control valve 280 forms no part of my
invention except insofar as it forms a part of my
novel combination, and various types of control
valves which are operable in the same manner
as the control valve 280, and which are well known
to those skilled in the art, may be used without
departing from the purview of my invention.

The control valve 280, which I prefer to use is
of the type wherein, when the handle 301 is dis-
posed in position to interconnect the air inlet port
286 with the. air discharge port 218, the air dis-
charge port 292 is simultaneously interconnected
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with the exhaust port 299; and, vice versa, when
the confrol handle 301 is disposed in position to
connect the air inlet port 296 with the air dis-
charge port 292, the air discharge port 218 is
simultaneously connected with the exhaust port
299; also, when the handle 30{ is disposed in a
position intermediate the aforementioned two
positions, all the ports 278, 292, 296 and 299 are
closed. )

Thus, it will be seen, that, when it is desired to
move the piston 249 to the right in the cylinder
248, as viewed in Figs. 3 and 8, to thereby move
the cage 50 and the grab 52 rearwardly or, in
other words, from left to right on the I-beams 33
and 34, the handle 30! of the control valve 288
may be turned to the position wherein the air
inlet port 286 is connected with the discharge
port 278, and the discharge port 292 is connected
with the exhaust port 299, whereby air from the
conduit 2659 may flow through the line 294, the
inlet port 296, the outlet port 278 and the line
277 into the upper end portion of the reservoir
215 to thereby build up pressure in the upper end
portion of the reservoir 215.  This increase of
pressure in the reservoir 275 is effective to force
hydraulic fluid from the bottom of the tank 275
through the line 218, and, the valve 283 being
open, through the line 271 and the iine 258 into
the front end portion of the cylinder 248 to there-
by push the piston 249 rearwardly or, in other
words, to the right, as viewed in Fig. 8. Such
movement of the piston 249 in the cylinder 248
is effective to force hydraulic fluid disposed in the
cylinder 248 on the right side of the piston 249,
as viewed in Fig. 8, outwardly through the line
259, the lines 285 and 286, and the line 288, into
the bottom of the reservoir 289. The feeding of
hydraulic fluid into the bottom of the tank 288,
of course, raises the level of the hydraulic fluid
in the tank 289 and, the discharge port 292 being
interconnected with the exhaust port 289, is ef-
fective to push air out of the upper end portion
of the tank 289 through the line 291, the port 292,
the exhaust port 299, and the exhaust conduit
208. Tt will be seen that if, after moving the
piston 249 to the right in the cylinder 248, it is
desired to then move the piston 249 to the left,
the position of the handle 301 may be reversed to
thereby connect the inlet port 296 to the dis-
charge port 292 and connect the discharge port
218 with the exhaust port 299 and force hydraulic
fluid from the tank 289 into the cylinder 248 on
the right end side of the piston 249, as viewed in
Fig. 8, to thereby move the piston 249 to the left
and force hydraulic fluid from the left side of the
piston 249 back into the tank 275 and air from
the line 277 to flow outwardly to the atmosphere
through‘ the ports 278 and 299, and the exhaust
conduit 298. After the piston -has been moved
to the desired position in the cylinder 248, the
handle 30f may be moved to the aforementioned
intermediate position, wherein all of the ports 218,
292, 296 and 299 are closed so that the conduits
leading to the cylinder 248 may be closed to there-
by hold the piston in the adjusted position.

Control of the motor 191 which, it will be re-
membered, is operated to raise and lower the
grab 52, may be effected by a valve 280q in the
control unit U2 which is of the same construction
as the valve 280 in the control unit Uf. How-
ever, as is best seen in Fig, 10, operation of the
motor 18( is preferably effected directly by air
bressure without the intervening hydraulic 8ys-
tem embodied in the travel control system of the
motor 246. - Thus, it will be seen that the lines 240
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-and 281e which, it -will'be. remembered, are 'con-
nected at one-ead by coupling: members:24$2-and

243, respectively, to. the front:and:rear-end.por-

tions .of the cylinder 92 of the. motor {94, are
-connected. at. their ether: ends to: discharge. ports
.278:and 292 on’ the: valve. 2380w, - Like the valve
/288, the valve 286a,.Pigs.”6-and 10, is"connecbed
to the air -conduit:- 263 by an. air inlet line:294a
‘having one-end portion connected fo.the ajrinlet
-port: 288¢ ‘of the valve 288q, and the other-end
portion connected to the conduit ‘269, : A-dis-
charge. conduit. 298¢ having one-endi open'-o: ab-
.mosphere and:the. other end connected ' do dis-
‘charge port 2880 .on the valve 288¢ isafforded for
-discharging compressed - air from  the’ lines :240
-and. 241 inthe same manner that-air was dis-
‘charged from the lines 21T and 2%F through-the
valve 280.
Like the handle 381 en the valve 288, the han-
cdle 20 o the valve 280 is. manually.-eperable
tio-selectively connect the discharge ports 218 and
28 with the inlet ports 296w and the-exhaust -port
:289a, and: is‘also operable:to close all' the ports
2180, 292q, 2880 and 29%a. Thus; it will be-seen

that if it is desired to move the piston 193-to-the.

right; as viewed in Pig. 10, the operator may turn
the handle 3%{a o the predetermined position
wherein the discharge port 278 is cannected to.the
inlet port' 296w, and the-ekhaust port 289¢ isicon-

nected to the ‘discharge: port ‘282 whereby the:

valve 280 is se-set that compressed -ajy may fow
from the conduit’ 265 threugh the line’294a, the
inlet port-296a, the ‘discharge port 278, the' line
260, and the fitting 242 into the cylinder 182 of
the metor (%4 on the left-side-of the pisteon 193,
ay viewed in Fig: 19, to thereby force the piston
$83- to the right ‘and feed air from the right.end
-portien of the cylinder {92 outwardly therefrom
through the fitting 243, the line 24iq, the dis-
charge: port 292, the-exhaust port 2898¢,-and the
discharge conduit 288« to the atmesphere. " Ifit
is desired to move-a - piston - (93 to’ the'-16ft, as
viewed in 'Fig, 10, it will be-seen that by properly
positioning the handle 38ta of the valve 280a;the
valve may be set at @ position wherein-air-may-be
fed from the air line' 265 through the air ine‘294a,
“the inlet' port -286a, the discharge port'292,-the
ling Z# 1o, and the fitting 243 into eylinder 92 and
“airmay be féd frem the cylinder 292 through:the

fitting 242, the line 240, the discharge port 278, -

the .exhaust port 39%¢-and the discharge conduit
298a to the atmosphers.

It will be remembered that two paneumatically
operated motors 4 15 and 135, are embodied-in my

novel grab 52 for opening and closing the grap-:

pling arms TT-and: 7§ thereof. - Ag previously men-
“tioned, two hoses 182 and 187 are connected to
-opposite end portions-of ‘the-cyliider-1 {1 of the
motor 15, by-suitable fittings 8% and (88, re-

speetively, and two hoses {8{ and 18§ are-con--

nected to the opposite end portions of the-eylin-
~der 186 of the motor 35 by suitable fittings' +84
-and - 189, respectively. “The other end portionsof
the hose 186 on the motor {19, and the hose 187

on the motor {35, are connected to one end por--

tion of a lime 271b-mounted in suitabhle brackets
305 on top of the I-beam 14-onthe grah’s2, Figs.
4 and'9. The other end portion of the line’271b
is connected to a discharge port 278b on a valve

280b which is of the same construction as the-

valves 280 and 288¢. "The other erids of the other
lines 18¢ and (82 connected to the'motors 15 and
135 are connected to one end ‘of a’line 291b
mounted in suitable brackets 366 on the top of

‘g5 rand ' $#8T-and : the fittings 188 .and 1

14 '
-the other-end of the line:294b-is connected to:a
~discharge port:292%: of the valve:280b. The:inlet
-port.:296b:-0f* the :valve 288b: is :connected by a
“line: 294b: to. the -coniduit 265, Figs. 6.and:9,-and,

5 tlike the-valve280, a discharge:conduit.298h hav-

“ing -one.end-open:to the atmosphere is provided,
< the -other -end: portion. of: the. discharge. conduit

288%: being connected :to:the ‘discharge: port: 2990
—on: the valver2806. "Thus:it will be seen that by

<10 * feeding air seleetively into the lines:29 £b; air may

hei fed: simultaneonsly-into. the:correspending: end
‘portions of the cylinders t£Tand 136, respectively,
~&f-the: mofors: 11 5.and. 135 For example; if it.is
“desired . te-feed-air into. the front. porvtion-of:the

15 -eylinders. bt Tand k36t thereby move the pistons

Jfitg:and. 18T rearwardly therein, the handle 30tb
-6f ‘thevalve 2805 may besmanually moved:to. the
pesition wherein: the-inlet port: 296b: is:intercon-
-nected.with thesdischarge port: 218b and the idis-

;00 ~eharge- port: 292b; is:connected with: the exhaust

- port. 2995, wherehy.air may flow: Trom the: comdirt
1985 through theline:204b the inlet port:298b; the
- fischarge poit: 218D, the ine 2T, and from:.the
wlime ¢ 2TTD, - sinviltsneously thiough' the lines 186

< front. exd poitions of:the eylinders: {
«6f: the motors. | £F:and - 135, respectively,zan

~may flow simultaneously’ from the: resr end: por-
~tions of the:cylinders. kT and: k35 oubtwardly

g0 through: the. fittings C183+and" 184, the lines 18{

and #82, into the line:291 b, arid:- then through the
‘discharge port: 2920, the-exhaust port 288%-and
-the-ekxhaust conduif 298 to-the-atmosphere. 'Re-
- versal of the flow ofairiinto and-out of the-eylin-

=85 ~ders’ 1T and:-1 36- may: be -effected by moving the

“handle 331b ' to theproper position: fo thereby
feed air from-the corduit”265 threugh: the:dis~
-charge-port-2920 into the rear-end portien-of the
eylinders | #t-and F36:and feéd air from the front

40~ erid:-portions:of the cylinders-#11-and 136 through

theidischarge: port’ 278b-and outwardly” through

“the exhaust-port 299b-and the-exhaust eonduit
298%t0 the atmosphere. '

The control valves: 280, 288q and 12808 of ‘the

a5 eontrel units U U2 -and US,: respectively,-are

~preferably mounted-on the pansl 268 -within:-easy

reach 6ftheoperator, when theoperatorisstand-
“ing on:the platform 6% of the eage 58 during op-
‘eration of mydevice. ‘Thus- it -will be:seen that

Of-"i-'f‘r'it is desired to-open or close the grab'2 -or to

raise-or-lower the grak 52, or-to moeve the grab
162 and the cage-5% along the T<beams 33-and 34,
-the operator-may-perform any of these cperations
sélectively or:simultaneousty’ by proper- manipula-

55~ tion-of the handles' 36+, 30ka-or 88 ¢ of thevalves

280b, 280w:ard 280 in'the eontrotunits US, We-and
¥, respectively.

In connection with the raising and lowering -of

“the grab-82, it witl be-noted that suelr movement

80 of thergrab-62 is-&ffected between the arms'42 and

‘83 of the-grab stop-40. *Fwo-brackets 310-and
1341, 'Pigs. "% and5, are mounted -on the -opposite
-end portions-of ‘the T=beam T4 of the grab 52, the
“prackets 38 -and ¥l ¥ being-6f any suitable ma-

65 “terial such as, for examnple -angle iron, and af-

“fording- horizonhtally -projecting flanges ¥H8a-and
s 3t te -which: are-engageable-with: the Jegs' &6 and
-850n the arms 43-and &2, respectively, cf the'grab
-stop 40 when the grahi§? is-disposed inlowermost

70~ position, whereby the:grab-52 is-positively -sup~

~ported -in the -aforementioned ‘lowermost -posi-
“tion and‘is prevented from-being lewered beyond
“thig- position: whick -is-at-a predetermined-heizht
-over the -econveyor C-for-preperly-positioning -the

“the I-beam ‘74 of the grab 52, Fiss, ¢ and-9, and 75 jaws 10 and 105 of* the -grappling -arms° TF-and

o
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18, to engage the sides of molds, which are dis-
posed on the conveyor C at station II when it is
desired to pick up such molds in the grab 52.
Normally, I prefer that this lowermost position
of ‘the jaws (G and (05 of the grab 52 be such
that the jaws 101 and (05 of the grab will engage
the outer face of the drag of molds-below the
handles, such as handles 315, Fig. 3, thereon.

" The hoist HI, as previously mentioned, com-~
prises a de-stacker for raising the upper layers
of stacks of molds to thereby free the lower layer
of such stacks for movement along the conveyor
C from station I to station II. For this purpose
I have afforded a grab 52c¢c which is of the same
construction and is operable to be opened and
closed, ‘and raised and lowered, in the same
manner as the grab 52 heretofore discussed in
considerable detail, and, therefore, it is believed
unnecessary to discuss the operation and con-
struction of the grab 52¢ in any detail. How-
ever, it will be seen that inasmuch as the func-
tion of the hoist Hi is merely to raise and lower
the upper molds of a stack in a vertical direc-
tion,-and it is unnecessary to move these molds
with the hoist HI in a horizontal direction, the
grab 52¢ may be mounted in a stationary sup-
porting frame 325, Figs. 1 and 2, for movement
in ‘a vertical direction only. For raising and
lowering the grab 52c¢ in the supporting frame
325, 2 motor 19ic is mounted on the upper end
portion of the frame 325 and is connected by
suitable sprocket wheels and sprocket chains
generally indicated at 321, Fig. 1, to the grab 52¢
in the same manner that the motor {91 is con-
nected to the grab 52, as was heretofore dis-
cussed in relatively great detail and as is shown
in the drawings, Figs. 1, 2 and 11.

Another control panel 330, Figs. 1 and 3, is
mounted on the guard rail 69 of the cage 50 and
‘may embody suitable controls U4 and US similar
to the controls U2 and U3 on the control panel
260, as previously mentioned, for controlling the
raising and lowering of the grab 52¢ whereby
opening and closing, and raising and lowering of
the grab 52¢ may be controlled by the operator
standing on the platform 65 of the cage 50, as
will be understood by those skilled in the art.

The conveyor C, Figs. 1, 2 and 3, comprises a
supporting frame 340 including two spaced par-
allel side rails 342 and 343 mounted on a suitable
base or table 345. A plurality of shafts 347 are
journaled in the side rails 342 and 343 and
extend therebetween in spaced parallel relation
to each other, and each shaft 347 has two rollers
or wheels 349 and 350 mounted on opposite end
portions thereof, respectively, for rotation there-
with, adjacent to the inside face of the side rails
342 and 343, respectively.

The molds fed along the conveyor C are pref-
erably mounted in stacked groups on pallets 352,
Figs. 2 and 3, which comprise side rails 354 and
355 disposed in parallel spaced relation to each
other and connected together at each end by end
rails 387. The side rails 354 and 355 of the
pallets 352 are constituted and arranged in such
a manner that they are positioned on the pe~
ripheral edge portions of the rollers 349 and 350,
respectively, for movement along the conveyor C.
The molds M in each layer in a stack of molds
may . be mounted on bottom boards 359 which
-vest on the top of the side rails 354 and 359 of
a pallet 352, with the pallet 352 of each layer
above the bottom layer resting on the upper edge
portion of the molds in the layer directly there-
below. -The pallet 352 of the lowermost layer in
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each stack rests on the rollers 349 and 350 of the
conveyor C, as previously discussed.

As previously mentioned, in my novel foundry
system, the molds are preferably fed by gravity
from the cooling station to the work station I
and, also, the empty flasks are preferably fed by
gravity from work station II to the storage space
therefor. For this purpose, the approach portion
P{ to station I of the conveyor C, Fig. 1, is ar-
ranged so as to have a slight downward grade
from the cooling station to the work station I
whereby the stacks of molds M may be moved
by gravity across the rollers 349 and 350 of
approach portion Pi of the conveyor C toward
the work station I. Also, the discharge portion
P2, Fig. 1, of the conveyor C is preferably ar-
ranged to have a slight downward grade from
the work station II toward the storage area, not
shown, whereby the bottom boards 353 and the
flasks of molds M which have been shaken out
on the shake~out device D, may he fed by gravity
across the rollers 354 and 355 of the discharge
portion P2 of the conveyor C from the work
station II toward the aforementioned storage
station.

The shafts 347 disposed beneath and between,
the work stations I and II, each have a sprocket
wheel 361, Fig. 3, on one outer end portion there-
of and an endless chain 363 is ftrained over all
of these sprocket. wheels 361, Fig, 1, in operative
engagement therewith. An electric motor 365,
Fig. 1, is mounted on the supporting frame 340
of the conveyor C adjacent to one of the shafts
347 having a sprocket wheel 361 mounted there-
on, Fig. 1, and has a sprocket wheel 367 mounted
on the shaft 368 thereof which projects through
and is journaled in one of the side rails of the
supporting frame 340. The sprocket wheel 367 is
operatively connected by a chain 369 to a sprock-
et wheel 370 mounted on the shaft 347 adjacent
to which the motor 365 is mounted, whereby
upon operation of the motor 365, the last men-
tioned shaft 347 may be caused to rotate to
thereby rotate the other shafts 347 disposed in
the power portion P3 of the conveyor C.

The motor 365 may be connected by suitable
wires such as wires 372 and 3173, Figs. 1, 3 and 16
to a suitable source of electric current such as
line wires Ll and L2, Figs. 3 and 16. A suitable
switch 375, Figs. 3 and 16, may be connected in
the wire 372, and mounted in the control panel
330 to thereby afford means for manually open-
ing and closing the circuit between the line wires
Li and L2, through the wire 3712, the motor 365
and the wire 373.

Hence, it will be seen that when molds are
disposed on the rollers 349 and 350 of the con-
veyor C at work stations I and IT, and the switch
315 is closed to thereby initiate operation of the
motor 365, operation of the motor 365 causes the
rollers 349 and 350 in the power portion P3 of
the conveyor C to be rotated to thereby posi-
tively feed the molds disposed on the conveyor
at station I toward station II and to positively
feed the molds disposed on the rollers 249 and
350 at station II toward the discharge portion
P2 of the conveyor C.

It will be remembered that the molds mov-
ing toward station I from the cooling station
along the approach Pl of the conveyor C are
moving by gravity across the rollers P{ with a
plurality of stacks of molds successively mov-

_ ing therealong. When it is desired to dispose

76

the leading one of the stacks of molds moving
along the approach Pl in the frame 325 of the
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hoist H{ for the purpose of de-stacking that one
stack of molds, it is, of course, desirable that
the molds following that one stack on the ap-
proach Pl be prevented from moving into po-
sition wherein they would interferé with opera-
tion of the hoist HI. For this purpose, I have
afforded a lever 388, Figs. 1 and 15, which is
pivitally mounted by a pin 381 on a bracket 382
mounted on and projecting inwardly from the
side rail 343 of the conveyor frame 340 between
the last shaft 347 in the approach Pi and the
adjacent first shaft 347 in the power portion
P3 of the conveyor C. A solenoid 384 is mounted
on the lower face of the side rail 343 adjacent to
the bracket 382, and the plunger 385 of the
solenoid is connected to the lower end portion of
the lever 380 by a suitable pin and slot connec-
tion 386, Fig. 15, whereby, upon reciprocation
of the plunger 385 of the solenoid 384, the lever
380 may be pivoted about its horizontal pivot
pin 381 on the bracket 382 to thereby raise and
lower the upper end portion of the lever 380.
During normal periods in which the solenoid
384 is not energized, the plunger 385 thereof
is disposed in the outwardly projecting position
shown in dotted lines in Fig. 15 and is thereby
effective to hold the lever 388 in the position
shown in dotted lines in Fig. 15, in which po-
sition the upper end portion of the lever 380 is

disposed in horizontal alignment with the end 3

rail 51 of the pallets 352 and thereby affords an
abutment or stop member against which the pal-
lets 352 moving along the approach P{ of the
conveyor C toward the station I will strike and
will therefore be held against further movement
toward the station I. However, when the
solenoid 384 is energized, the plunger 385 there-
of is caused to retract thereinto and is thereby
effective to cause the lever 380 to pivot about
the horizontal pivot pin 38{ into the position
~ shown in solid lines in Fig. 15 wherein the up-
per end portion of the lever 380 is disposed be-
low the horizontal plane of the end rails 357
of the pallets 352 and the pallets 352 are there~
by freed for movement along the approach PI
toward station I.

Energization of the solenoid 384 may be ef-
fected through suitable means such as wires 387
and 388, Pigs. 3 and 15, connected at one end
to the solenoid 384 and connected at the other
end to the line wires L.l and L2 in the control
panel 330, Figs. 3 and 17. A switch 390, Figs.
3 and 17, may be mounted in the control panel
330 and connected at the wire 387 to thereby
control the opening and closing of the circuit be-
tween the line wires L{ and L2 through the wire
3817, solenoid 884, and the wire 388, and, there-
fore, it will be seen that control of the position
of the lever 380 may be effected by the operator

from his station on the platform 85 of the cage.

50 during the operation of my device.
Operation

As previously mentioned, in the operation of
my novel foundry system, after molds have been
poured they are normally stored at a cooling
station in stacked relation, with each layer of
molds in the stack comprising a plurslity of
molds mounted on top of a pallet.

From the cooling station, the stacks of molds
are fed by gravity along the rollers 349 and 258,
in the approach portion P of the conveyor C to
the stop lever 380 adjacent to the feed-in end
of station I. The solenoid 384, as previously
mentioned, is normally de-energized, and, there-
fore, is operable to hold the upper end portion
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of the lever 380 in raised, or stopping, position,
and is thereby effective to stop the stacks of
molds on the approach P{ of the conveyor C be-
fore they enter the work station I. )

With a series of stacks of molds disposed one
behind the other on the approach P{, the op-
erator, by closing switch 398, may effect ener-
gization of the solenoid 384 to thereby lower the
upper end portion of the lever 380 and permit
the first stack of molds to roll into the first pair -
of rollers 349 and 350 of the power portion P3
of the conveyor C. The operator may -then
close the switch 375 to thereby energize the mo-
tor 365 and cause the rollers 349 and 350 in
the power portion P3 of the conveyor C to ro-
tate to thereby feed this first stack into posi-
tion at station I. When this first stack is dis-
posed in station I, the operator may open the
switch 375 and the switch 390 to thereby stop
operation of the motor 265 and therefore stop
the first stack at station I, and de-energize so-
lenoid 384 to thereby cause the lever 380 to ro-
tate into stopping position wherein it is effec-
tive to block further movement of the second
stack, along the approach portion Pl of the con-
veyor C toward the station I.

The operator may then effect actuation of the
hoist H{ to engage the pallets 352 between the"
grappling arms of the grab 52c¢ of the hoist Hi
and raise the stacks of molds M disposed above
the lowermost layer in this first menticned stack
off from this lowermost layer. Thereupon, the
operator may again close the switch 375 to ef-
fect rotation of the rollers 349 and 358 in the
power portion P3 of the conveyor C and advance
this lowermost layer of the first stack from sta-
tion I to station II.- When this lowermost layer
moves into station I, the operator may again
open the switch 375 to stop the operation of the
power portion P3 of the conveyor C and stop
this stack in position at station II. Then, the
operator may move the handle 30{a of the valve -
288c to the aforementioned position wherein the
control unit U2 is effective to ¢ause lowering of
the grab 52, and the grab 52 may thereby be
lowered to the lowermost position wherein it
rests on the grab stop 40, as previously described.
The handle 301a may then be moved to neutral
position, and the handle 3{0b may be moved to-
grab-closing position wherein the grappling arms-
17 and 18 are caused to move toward each other
into engagement with the flask of the mold M be- -
neath the handles 3{5 on the drag of the mold."
The handle 30(b may then be moved to neutral
position to hold the grappling arms 77 and 18
in this closed position.

Thereafter, the operator may turn the handle
B01a of the control unit U2 into grab raising po-
sition, and effect upward movement of the grab -
52 to thereby raise the molds M disposed at sta-
tion I off from the bottom bhoards 389 and the
pallet 852, and, after moving the handle 38ia to
neutral position to thereby hold the grab 52 in
raised position, the operator may turn the han-
dle 301 of the control unit Ul to forward-moving
position to thereby effect actuation of the motor
246 and cause the grab 52 and the cage 50 to
move forwardly along the I-beams 33 and 34 to-
ward the shake-out device D. As the grab 52
and the cage 50 are moved forwardly by the mo- -
tor 246 toward the shake-out device D, a wiper
blade 395, mounted on and depending from the
front edge portion of the platform 65 of the cage
50 scrapes across the top surface of the bottom :
boards 359 on the pallet 352 disposed in.station I
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and thereby causes any loose stand or other for-
eign material to be scraped from the bhottom
boards onto a plate 385 which is mounted below
the level of the bottom boards between the shake-
out device D and the conveyor € on suitahle
bracing members 398 mounted on the shake-out
device D and the frame 34% of the cenveyor C.

When the grab 52 and the cage 58 have been
moved forwardly a sufficient distance that ths
molds M carried by the grab B2 are disposed over
the screen 2@ of the shake-out device D the op-
erator may stop movement of the grab 52 and
the cage 58 in a horizontal direction by turning
the handle 381 of the eonfrol unit Ul into neu-
tral position. Thereafter, the operator may
turn the handle 3%ia of the control unit U2 in-
to grab-lowering position and thereby lower the
molds mounted therein onto the screen 20 of the
shake-out device D, and permit the molds M to
be vibrated therecn until the sand and the cast-
ings disposed therein are shaken out onto the
screen 28. Thereafter, the coperator may raise
the shaken out molds by turning the handle $&le
of the control unit U2 infto position to effect
raising of the grab 5%, and, after stopping the
upward movement of the grah 52 by turning the
handle 39ib to neutral positicn, may then ini-
tiate return movement of the eage 58 and the
grab 52 to normal position wherein the grab 52
is disposed in vertical alignment with the con-
veyor C at station II, by turning the handle 381
of the contrel unit Ut to the position to effect
operation of the motor 246 to move the grab 52
and cage 59 rearwardly along the I-beams 33
and 24, as previously described.

Upon return of the cage 50 and the grab 52 o
normal position relative to the coveyor C, the
grab 52 may be stopped by turning the handle
301, and the grab 52 may then be lowered by
turning the handle 38ia to the proper position,
and the grappling arms 71 and T8 may then be
moved to open position by turning the handle
301b to open position.

Puring the horizontal movement of the grab
52 and the cage 50 toward the shake-out device
D and back to normal position relative to the
conveyor C, the operator may effect lowering of
the grab 52¢ in the hoist H{ to therebhy lower the
remaining layers of molds in the aforementioned

first stack onto the rollers 348 and 358 at sta- ;

tion I; open the grab 52c; raise it slightly and
engage the next layer of molds; and then raise
the next layer of molds off from the second layer
of molds thus deposited on the conveyor C at
station I.

Thus, it will be seen that when the grab 52
and the cage 50 have been returned to normal
position and the grappling arms 1T and 18 have
been opened, a layer of empty flasks are disposed
at station IT, and a layer of molds are disposed
on: the conveyor at station ¥. The operator may
then close the switch 375 to effect actuation of
the motor 365 and thereby cause the empty
flasks to be fed from: station IT onfo the dis-
charge partion P2 of the conveyor €, and sim-
ultaneously cause the second layer of molds dis-
posed at station I to be moved into position af
station IT. After the second layer of malds have
been disposed in position at station I, the opera-

tor may open the switch 315 te thereby de-ener- 7

gize: the motor 365, and the grab 52 and the
cage 50 may again be actuated, as previousky
described, to shake out this seeond layer of flasks
and return the empty flasks to the conveyor at
station II.
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The aforementioned operations may be repeat-
ed until the last layer of the stack initially dis-
posed at station I has been deposited on the ralt-
ers 349 and 350 at station I, and it is desired fo.
move this last layer into position at station II.
At this time, the operator may close the switch
390 to thereby energize the solenoid 384 and free
the second stack of molds which has been held
in the next adjacent position on the approach
Pi of the conveyor C and then, by closing the
switch 815, may effect movement of the last lay-
er of the first stack from station I into station IT
and simultaneously move the second stack from
the approach P{ into station I, whereupon the
operator may open the switch 390 to thereby
raise the lever 380 to hold the next stack on
the approach Pl in position thereon and may al-
so open switch 315 to thereby stop actuation of
the motor 365 and stop the last layer of molds
from the first stack in position at station II,
and stop the second stack of molds in position
at station I.

Subsequently, the operation heretofore dis-
cussed with respect to the first stack may be re-
peated with respect to the second stack, each
layer of molds being separately fed from station
I into station II, transported to the shake-cut
device, shaken out, and the empty flasks re-
turned to the eonveyor C at station II, and then
fed on to the discharge portion P2 of the convey-
or C.

Thus, it will be seen that during the operation
of my novel foundry system, the cperator is at
all times in an advantageous position to deter-
mine the proper operation of the various units,
and is at all times within easy reach of the con-
trois for controlling the gperation of the unifs.

rom the foregoing it will be seen that I have
afforded novel Joundry eguipment which is eper-
able in a novel and expeditious manner to afford
a practical and efficient means for handling
molds in the production of castings.

Also, it will be geen, that I have afforded a novel
grab which is construcied, and is operable, in a
novel and expeditious manner.

Furthermore, it will be seen that I have af-
forded novel equipment which is efficient and
practical in operation and may be economically
manufactured ecommercially.

Thus, while I have illustrated and described
the preferred embodiment of my invention, it is
to be understood that this is capable of variation
and modification and I therefore do not wish to
be limited te the precise details set forth, but
desire to avail myself of such changes and altera-
tions as fall within the purview of the following
claims.

I claim:

1. In a foundry system for transporting stacks
of molds between a cooling station and a shake-
out device, supporting means defining a predeter-
mined path along whieh swch molds may move
in traveling betwzen such a cocling station and
such a shake-oul dewice, said supporting means
having a first work staticon and g second work
station disposed at predetermined spaced posi-
tions along said path, rollers mounted on said
supporting means for moving such a stack ef
molds along said path to said frst station, means
inciuding hoisting means mounted at said first
station in operable vositiem fo lift all but the
bottom mold of such & stack ab said frst station
and other rollers mounted on said supporting
means along the portion of said path between
said first and seeend stations for meoving such
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molds on said other rollers sequentially one after
the other from the bottom of such a stack at said
first station along said portion of said path to
said second station, said first-mentioned rollers
and said other rollers being operable in timed
relation to each other for effecting said movement
of said molds therealong and means, including a
hoist mounted at said second staticn, for moving
such molds sequentially from said second station
to such a shake-out device.

2. In a foundry system for transporting a piu-
rality of stacked molds from a cooling staticn
to a shake-out device, o plurality of rollers Jdis-
posed side by side for moving a stack of such
molds to a first work station, a hoist at said first
work station for raising and lowering the molds
above the bottom molds in a stack disposed at
said first work station, a plurality of rollers af-
fording a path from said first work station to a
second work station, means for rotating said last
mentioned rollers in timed relation to the raising
and lowering of said hoist to thereby move said
bottom mold from such a stack in said first sta-
tion to said second station, a hoist at said second
station adapted to be operatively engaged with
such 2 mold disposed at said second station, and
means for moving said last named hoist from said
second station to said shake-out device when said
last named hoist is operatively engaged with such
a mold to thereby transport the latter from said
second station to said shake-out device.

3. In a foundry system including a cooling sta-
tion and a shake-out device, supporting means
extending between said cooling station and said
shake-out device and defining a predetermined
path along which foundry molds may be moved
from said cooling station to said shake-out device,
and conveyor means mounted on said supporting
means for moving such molds from said cooling
station to said shake-out device, said conveyor
means comprising a plurality of rollers mounted
on said supporting means in parallel relation fo
each other glong said path for transporting a
stack of such molds from said cooling station to
a predetermined position on said path, a plurality
of other rollers mounted on said supporting
means in parallel relation to each other along
said path for transporting molds from said first
mentioned predetermined position to a second
predetermined position along said path, a hoist
mounted at said first mentioned position for
picking up a plurality of molds from such a
stack disposed at said position, means for feed-
ing molds from the bottom of such a stack dis-
posed at said one position into said second posi-
tion, said last named means including said hoist
and power means connected to said other rollers
and operable to rotate the latter in timed rela-
tion to the operation of said hoist, another hoist
mounted on said supporting means and movable
thereon between a position over said second posi-
tion and a position over said shake-out device
and operable when moved between said last
named positions to carry molds from said second
position to said shake-out device, and means
connected to said supporting means and said
other hoist for so moving the latter.

4. In a foundry system for transporting a plu-
rality of stacked molds from a cooling station
to a shake-out device, an elongated conveyor ex-
tending between such a cooling station and a first
work station and operable to move a stack of
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such molds to said first station, a hoist at said
first work station for raising and lowering the
molds above the bottom molds in a stack disposed
at said first work station, another elongated con-
veyor extending between said first work station
and a second work station and operable when
driven to move molds from said first work sta-
tion to said second work station, power means
connected to said other conveyor and operable to
drive said other conveyor independently of said
first conveyor and in timed relation to the rais-
ing and lowering of said hoist to thereby move
said bottom mold from said stack in said first sta-
tion te said second station, and means for moving
a mold disposed at said second work station to
said shake-out device, said last named means
comprising a hoist operable to be operatively en-
gaged with such a mold disposed at said second
work station, and means connected to said last
named hoist for moving the latter from said sec-
ond station to said shake-out device when said
second mentioned hoist is operatively engaged
with such a mold to thereby move the latter from
said second station to said shake-out device.

5. In a foundry system for transporting a plu-
rality of stacked molds from a cooling station to
a shake-out device, an elongated conveyor ex-
tending between such a cooling station and a first
work station and operable to move a stack of
such molds to said first station, a hoist at said
first work station for raising and lowering the
molds above the bottom molds in a stack disposed
at said first work station, another elongated con-
veyor extending between said first work station
and a second work station and operable when
driven to move molds from said first work station
to said second work station, power means con-
nected to said other conveyor and operable to
drive said other conveyor independently of said
first conveyor and in timed relation to the rais-
ing and lowering of said hoist to thereby move
said bottom mold from said stack in said first
station to said second station, a hoist at said
second station adapted to be operatively engaged
with such a mold disposed at said second station,
means for moving said last named hoist from said
second station to said shake-out device when said
last named hoist is operatively engaged with such
a mold to thereby transport the latter from said
second station to said shake-out device, and
means mounted on said last mentioned hoist and
movable therewith and operatively connected to
said first mentioned hoist, said power means, and
said second mentioned hoist, for controlling the
operation of said hoists and said power means.

WALTER J. OLSON.
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