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"This invention relates to foundry equipment, 
and more particularly to transporting devices, of 
the type particularly well adapted for use in 
handling molds and flasks in foundries and the 
like. * 

In many places; and especially in factories, 
foundries, and the like, it is often necessary to 
transport relatively heavy articles repeatedlyover 
the same path. This is especially true in found 
ries wherein after molds have been poured they 10 
are normally stored at a cooling station until 
cool and are then transported to a shake-out de 
vice' which is effective to vibrate the mold in such 
a manner that the casting, and the molding'ssand 
are separated from the flaskandin addition, the 15 
sand is vibrated off from the casting, the castings' 
then being transported to a suitablestorage place, 
and the flasks’’being transported to another "stor 
age 'space where they may'be cleaned and'nade - 
ready for re-use. 

It is a primary object of"my invention to en 
able molds and the like to be moved along pre 
determined paths, such asbetweena'cooling sta 
tion and a shake-out" device, in a novel and ex 
peditious 'Inanner: 25 
Another object is to afford novel mechanism 

for transporting molds, and the like, and to en 
able such mechanism to be arranged in a novel 
and expeditious manner for affording a novel 
System for transporting molds, and the like; over 30 
a predetermined path.' - 
In most foundries; and the like; floorspace is 

somewhat at a premium, with the result that in 
order to conserve floor space it is often desirable. 
to stack poured molds one on top of the other 35 
during the cooling period, and the problem then 
arises as to how to effectively handle the stacked 
molds when it is desired to shake them out. 

It is another important gbject of my inven 
tion to enæble"such stacks of molds to"behandled 
expeditiously so that the molds therein may be: 
transported to the shake-out device in a practical 
and efficient manner. 
An object ancillary to the foregoing is to afford 

a novel system wherein stacks" of molds"maybe 45 
transported as a unit from the cooling station 
toward the shake-out device, and during such 
movement of the stacked rnolds, the individual 
molds may be handled in a novel and expeditious 
manner whereby the individual molds mayber 
fed onto the shake-out device and after having 
been shaken out the individual flasks may be re 
moved from the shake-out device for feeding to 
a storage station forempty flasks. ; : 
A further-object of my invention is to enable a 

novel system to be afforded whereby stacks of 
cooled individual molds maybe fed from a cooling 
station toward a shake-out device; or the like, 
and the molds comprising the different layers of 
the stack may be removed from the stack and 60 
fed onto the-shake-out device-ina novel and ex 
peditious manner. 

.5 

$20 

40 

50 

55 

949, Serial No.126,112 
(2%2-209: ?l 

An object ancillary to the foregoing is to afford 
a novel system wherein molds may be fed in a 
novel and expeditious manner sequentially from 
the bottom of a stack of Such molds onto a shake 
ott device: 
A further object of my invention is to afford 

a system of the aforementioned type embodying 
a novel grab for handling articles such as molds 
andiflasks: s 

Various types of grabs have been known and 
heretofore used in the manufacturing and 
foundry art; and the like. However, many such 
grabs have had several inherent disadvantages 
such as, for example, being costly and difficult to 
manufacture; being difficult and impractical in 
construction and operation, and the like. 
Another important object of my invention is 

to'owereomethese disadvantages and to afford 'a 
novel grab which may be economically manu 
factured and isºpraetical andi efficient in con 
struction and operation: 
?et another objeet is to eonstruct a novel grab 

of the aforementioned type which is well adapted 
for handling foundry molds, and the like, and 
which is movable both vertically and horizontally, 
in a novel and expeditious manner. 
A further: objeetªis tó i afford I a. novel grab, of 

the aforementioned type wherein the operator 
may be transported therewith during movement 
of the grabih a horizontal-direction. 
Another objeet is té constructº a grab-embody 

ing novel means for moving grappling í arms 
thereof toward and away from each other, and 
for moving the grappling arms upwardly and 
down Wardly as a unit. 
Another object is to afford a novel grab where 

in-novement of the grappling armas. toward: and 
away from each other, and in a vertical direction, 
maybe"effected in a practical and efficientiman 
ner by a reciproeating-piston type motor: where 
in the piston is reeiproeated by pressure exerted 
thereon by working fluid-fed into the motor under 
presstire. 
Yet another object is to construct a novel grab 

of the aforementioned type in such aimanner that 
proper alignment: and positioning. Of the grap 
'pling arms is insured during. movement: there 
of toward-and-away from each other... 
A further objectisito-enable a grab of the afore 

mentiGhédºt?pé? t? bêt-instálled” and used in a 
nóweli ažNd.-expe?äitiotas: martner ina a fotundry.or. 
the like with little-loss of floor space, and in a 
manner whereby thaeºgr:ãb máy be used effectively 
and efficiently to raises and lower articles to be . 
transpoirsted, and to titanaspGrtisuch articles hori 
Zontaily. . . . . - 

Alaother object is to construct a novel grab for 
picking up and transporting articles horizontally. 
anciswhich eabodies: giapping arms. and power 
means.So coastituted and arranged that the grap 
plinagariaas maay be movedstoward and: away from 
ceaeh-other, the grapping 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 

Wention will be apparent from the following de 
Scription and claims and are illustrated in the 
accompanying drawings which, by way of illus 
tration, show a preferred embodiment and the . 
principles 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 appended 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 Sectional view taken Substantially 
along the line 3-3 in Fig. 1; m 

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 line 5-5 in Fig. 4; 

Fig. 6 is a detail rear elevational view of con 
to mechanism. ShoWin in Fig. 2; m 

Fig. 7 is a detail end elevational view taken 
substantially along the line 7-7 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 showing 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 Substan 
tially along the lirae 2-2 in Fig. 11; 

Fig. 13 is a detail sectional view taken substan 
tially along the line 3-3 in Fig. 11; 

Fig. 14 is a detail sectional view taken substan 
tially along the line 4-4 in Fig. 11; 

Fig. 15 is a detail sectional view taken Substan 
tially along the line 5-5 in Fig. 1; 

Fig. 16 is a diagrammatic 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 

O 

4 
the period required 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 I 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 H?. There 
after, the botton layer of the stack, and which 
Was not raised by the hoist H, is noved by Suit 
able operation of the conveyor C from Station 
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 

3. 

3 5 

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 II 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 aforementioned operations 
may be repeated. 
As will be discussed in greater detail herein 

after, as the empty 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 uppe 
layers of the stack originally raised from the 

40 work station I back down onto the conveyor C, 
and then, the hoist His 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, 

5 

C into station II. 
seen, may be repeated until each of the layers 

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 operations, it will be 

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 
to 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 H and H2, and a 
shake-out, device D, as will be discussed in great 
er detail hereinafter. 

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, 

o 

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 3, 
Figs. 1 and 3, which are mounted on and project 
upwardly from the floor 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 3 and 
are conected together by suitable cross braces 
36, 37, 38, 39, and 35, 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 4, 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 
beams 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 in Wardly 
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 3, 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 a 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 34, 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 65, 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 67, Fig. 3, may be at 
tached to the platform 65 and the Supporting 
frame 54 to lend further support to the platform: 

0. 
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65. A guard rail 69 may be mounted on 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 54, for raising 
and lowering molds relative to the conveyor C 
at Station II, includes two elongated side rails 

and 12, Fig. 5, disposed in spaced parallel rela 
tion to each other, and an elongated cross beam 
4 connected between intermediate portions of 
the side rails 7 and 72 by suitable means such 
as bolts 75, Fig. 4. Two grappling arms 77 and 
18, Figs. 3 and 4, are mounted on the side rails 

and T2 for movement toward and away from 
each other, the grappling arm 77 being mounted 
On the Side rails 7 and 72 by means of carriages 
8, Figs. 4 and 5, from which the grappling arm 
77 depends, and the grappling arm 78 being 
Similarly mounted on the I-beams 7 and 72 by 
means of similar carriages 83, Fig. 4, from which 
the grappling arm. T8 depends. The carriages 8 
and 83 are all similar, each comprising two plates 
85 and 86, 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 8 and 
83 includes four rollers 90 journaled on suitable 
shafts 9 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 7 and 72, the 
side plates 85 and 86 of the carriages 8 and 83 
depending from the rollers 90 with the spacers 
88 disposed below the I-beams 7 and 72 where 
by the carriages 8f and 83 may be moved longi 
tudinally of the I-beams 7 and 72 with the 
rollers 90 rolling along the lower flange of the 
I-beams 7 and 12 to thereby support the car 
riages 8 and 83. 
Each of the carriages 8 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 7 and 72 to thereby hold the car 
riages 8 and 83 against upward movement rela 
tive to the I-beams and 2. 
The grappling arm 77 of the grab 52, Figs. 4 

and 5, comprises a horizontally disposed jaw. 
member 93 to which is connected four drop legs 
94, 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 í 0 and an up 
wardly projecting fange 02, the upwardly ex 
tending flange 02 being attached to the gusset 
plates 96 and the lower end portions of the drop 
legs 94 by Suitable means such as bolts 9. 
The grappling arm. T8, Fig. 4, is similar to the 

grappling arm 77, including a jaw member 03 
comprising an angle iron having a horizontally 
disposed flange 05 and a vertically disposed 
flange 06. Drop legs 08, having gusset plates 
09 welded to the lower end portions thereof, are 

connected to the jaw member 103 by bolts 
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which extend through the drop legs 08 and the 
p?ate: 09. 
As is best seen in Fig. 5, the drop legs in teach 

end pair self drop legs 94 of the grappling karm 
Till extend vertically along opposite Sides of a 
respective one of the carriages 8 i, and ate 
attached to a respective one of the side plates 
85 and 86 of the carriage 8 by suitable means 
such as welding, Eig. 4. Ethe drop illegs 08 of 
the:grappling arm 78-similarly extend along, and 
are welded to the side plates 85, and 86 of corre 
sponding carriages"83, Fig. 4. 
A hydraulic inptor 15, comprising a 'cylinder 

or housing it; and a piston or plunger f3 re 
ciprocably mounted therein, is pivotally Innounted 
between, and attached, to the plates 85 and 86 
of one of the carriages 8, EigS. 4 and 5. TWO 
pins or studs ; ; 19 project outwardly from oppo 
sitesides of the housing i?:7 of the motor E5 and 
are journaled in complementary openings 20 
and 2, respectively, in mounting blocks 23: and 
24 :-attached to the inner face of the lower end 
portion of the plates 86 and 85, respectively, of 
the carriage 8i by Suitable means Such as bolts 
25. The free end portion of the piston E8, is 
connected to the side plates 85 and 86 dif the 
carriage 83 on the I-beam 2 by means of a pivot 
30 mounted in bracket plates 3, attached to 

the inner face of the lower end portion of the 
lastinentioned side plates'85' and '86 of the care 
riage83. 

Sinhilarly, Ea, hydraulic motor 35, EigS. 3 and 
5, comprising a cylinder or housing 36 and a 
pistola or plunger is mounted between the side 
plates. 85: and 86 of the Carriage 83 en the I-beata 
it, the cylinder 35 being; rotatably iii.ounted Cn 
pins 38, Fig. 3, journaled in blockS:39;nointed 
on; the inner, fagest of the plates 85 and 35 of the 
carriage 83 by means of bolts; 40. The free:end 
portion of the shaft 3 is attached to the side 
plates 85 and 86 of the carriage 8 mounted On 
the E-beam by a pivot pin ill2, Fig. 3, mounted 
between brackets .43 carried by the last men 
tionedSide plates,854 and 86. 
A Shaft:45, Fig. 5, having rack wheels 4 and 

48-mounted on the Qpposite end portions thereof, 
for rotation therewith, is rotatably mounted in 
brackets SOattached to and depending:from the 
crossbeams of the grab$52. Fwo racks 52, and 
53, Fig. 5, are connected to the inner plate:86 

of corresponding carriages 8 on the grappling 
arm !! þy means of pins í55, í Fig. :4, extending 
thoughibeackets; dismounted on the inner faces 
of the respective ones; of the plates,86. The racks 
52 and 53 have teeth 58...disposed on the lower 

faceithereof, Fig. A., and are Slidably mounted in 
guide members 59 and 60, respectively, Fig. 5, 
which are secured to the crossbeam 4 by means 
of the bolts T5, the guide membersi 59 and. A60 
engage the upper portion of the racks if 52 and 
53, and are effective to retain the teeth. 58 of 

the racks 52 and 53.in operative engagement 
with the teeth on the rack wheels 347 and E48, 
respectively. 
Similarly, two racks 62; and 63, Fig.5, are at 

tached to the lower edgeportion of theiinneriface 
of the ;plate 86, oni respective carriages 383 ?tonº tkie 
grappling, arm 78 by means of pins 65, Eig. 4, ex 
tending (through ºthe racks ºf?2. . and : T63 and 
through brackets 63mGlutted on the inner face 
Gf the;}ast mentioned plate:86:of the carriages 83. 
Jike the racks: t:52 and 53, the ra?ks 62 and4 f63 
have teeth : 68;fonied in the upper face thereof 
and aresslidably mauritediin guides) 0änd ?i 
connected by pins 3 to brackets 75 and fits 
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S. 
attached to the lower surface of the I-beams if 
and T2, respectively, the guide members fit and 
fi engaging the lower edgeportion of the trackS 
62 and 63 and heing effective to hold the teeth 
68 on the racks S2 and 53 in operative engage 
ment With the teeth. On the rack Wheels 4 and 

8, respectively. 
Thus, it will be seen that upon reciprocation of 

the plungers it 8 and i3 in the cylinders Tand 
3SiOf the hydraulic motors 4.5 and 35, respec 

tively, the grapping arms and 8 are thereby 
caused to reciprocate, along the I-beams 7 and 
2 eative to each other, the engagement. Of the 
rack wheels 4 and is on the shaft 45 with 
the racks 52 and 62, and the racks: 53; and 63, 
respectively, affording positive guiding means 
Whereby proper alignment and positioning of the 
jaws, and 5 of the grappling arms and 8 
is assured during recipiacation of the grappling 
arms and 8 by the nators - 5 and 33. Also, 
it Will be seen that, if hegeSSary, a movement of 
the grappling arms 2 and 5 in opening and 
closing relation relative to each other may beef 
fected, by either one of the hydrazilic-rotors - 15 
or 835, the interconnection of the opposite ends 
of the grappling arms and 8.by the rack 
Wheels and 68 on the shaft 5 and the 
racks. 52, 53, 62 and 63 being effective to af 
ford a driving connection for the opposite end 
Ortions. Of the grapping arms; and 3. 
Reciprocation of the pistons 8...and 3 in the 

moto's. 35 and 35 may be effected by, alternate 
ly feeding a Suitable Working fluid. Such as, for 
example, COInpreSSed air, into the opposite end 
portions of the housings i , and, 38, respectively 
and, for this purpose, afford hoses. 48; and 82 
collected by Suitable coupling members to the 
Outer end portions of the cylinders, 47 and 36, 
"espectively, Figs. 4 and 5,.and hoses 86. and 8 
Connected by suitable coupling in embers to the 
inner end portions of the cylinders and 36, 
respectively, Suitable control means being con 
nected to the hoses 34, 32, 86, and 87, as will 
be discussed in greater detail, presentiy. 

For the purpose of raising and lowering the 
grab 5 relative to the supporting frame 53 of the 
cage 5), .I. have afforded a motor 9?, Figs. 1, 2, 3 
and il, comprising a cylinder or housing 92 and 
a piston. Or plunger 33 reciprocably mounted 
therein. The housing 92 df the motor 9 is 
mounted on COSS bearins S5 and 96, Figs. and 
2, on the Supportig frame 5 dif the cage 58 and 
is secured thereto by means of bolts 98, Fig. 2. 
Two shafts 2 and 22, FigS. 1, 2 and 11 are 

journaled in suitable bearings 24 mounted on 
the upper surface of the supporting frame 54 of 
the Cage 5 on opposite sides of the motor 9. 
A Sprocket wheel 20ts is mounted on the inter 
mediate portion of the shaft 23 Fig. 11, for rota 
tion thereWith and two additional sprocket, Wheels 
2i and 28 are mounted on One end portion of 
the Shaft 26 and are disposed at one side of the 
Sprocket wheel 285. A 'Sprocket, wheel 2 is 
mounted On the Shaft. 282 for rotationºtherewith 
and is disposed in radial alignment with the 
Sprocket wheel 268. A sprocket chair2 F2, Figs. 
11 -and '144,*is · connected '-at · cne · end 2 by ~a, : clevis 
joint 24. to the free. end portions of the plunger 
33 of the Inotor Si, and the other end portion of 
the chain .22 is ; trained over the sprocket wheel 
266 in operative engagement therewith and is 
pivotally connected to the sprocket wheel 206 by 
a ºpin, 2i6. 
A Sprocket, chain. 28, having one end connect 

edito the Wheel 27 by a pinŽ ?š, :Fig.12, is trained, 
OVer the Sprocket. Wheel 27 and depends from 
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the outside edge thereof;: and the lower end 'por 
tion of the chain 28 is connected by a clevis 22 
to the top of the I-beam 72, Fig. 3. 

Another. Sprocket chain. 223, Figs. 11 and 13, is 

G 
hanger arms 62.and, 63...during raising and lower 
ing of the grab. 52. - Reciprocation of the piston 93 in the housing 
92 of the motor 9 may be effected by alter 

connected at one end to the sprocket wheel. 208 5 nately feeding suitable Workingfiuids such as, for 
by means of a pin 224 and is trained under the 
isprocket wheel. 208 and sover the sprocket wheel 
: 2.0 and, depends from the outwardly disposed 
peripheral edge portion of the wheel 2 salad is 

-example, compressed air, into, one end and then 
the other of the housing f92, and, for this pur 
pose, I have afforded hoses. 24Q. and 24f connected 
to the front and rear endportions of the housing 

connected to the top of the I-beam 7 (; by means, 10 92 by-coupling members. 22...and. 243, respec 
of a clevis 226, Fig. 3. 
On the other side of the Spocket. Wheel 238 

from the Spracket wheels. 287 and 28, two 
Sprocket wheels 207a and 208a are positioned on 
the other end portion of the shaft 29 in positions 
corresponding to the positions of... the sprocket 
wheels 2 and 288, respectively. Also, as is best 
Seen in Fig. ii., a sprocket wheel 2 fa is mounted 
on the other end portion of the shaft 282 from 

5 

tively, Suitable.control means being connected to 
the hoses. 240 and 24 for controlling, the flow of 
working fluid through the hoses 240...and 24?, as 
will be discussed in greater detail presently. 
For moving the carriages 56 and 57, and there 

fore, the cage"50 and the grab.52. longitudinally 
along the I-beams 33 and 34, which form a part 
of the stationary supporting structure of the 
hoisting device H-2, as previously discussed, "I 

the wheel 2.f6, and is disposed in radial alignment 20 afford a motor 246 which comprises a housing or 
with the wheel 2.3a. A sprocket chain, 28a, Fig. 
.11, is raouited on and trained over the Sprocket 
wheel 297a in a manner similar to that in which 
the Sprocket chain 218 is mounted on and trained 

cylinder 248 and a plunger or piston 249. Figs... 1 
and 3. The housing 248 of the motor 246 extends 
between the cross braces 36 and 37, and is secured 
to the lowerface thereof by suitable means such 

over to the Sprocket 287, and depends from the 25 as welding, the motor 246 being disposed between 
Souter peripheral edge portion of the sprocket 
Wheel. 2.97a, and is connected to the top of the 
I-beam 2 by means of a clevis 228, Figs. 1 and 4. 
Also, similar to the manner in which the Sprocket 

the I-beams.33 and 34, in substantially parallel 
relation thereto. The free end portion of the piston 249 of the 
motor 246 is connected by a pin 252 and a bracket 

chain. 223 is mounted on and trained over the 30253, Figs. 1 and 3. to the rear end portion of the 
Sprocket Wheels 208, and 2 is, a sprocket chain 

s: 223d. is connected to the Sprocket, wheel. 20.8d, and 
is trained under the sprocket Wheel 2080, and over 
the sprocket wheel 2.0a and depends from the 

supporting framei 54 of the carriage 50. Two 
stops 255 and: 256 are mounted on, the front and 
rear end portions, respectively., of each of the 
I-beams 33 and 34, the stops. 255 on the front end 

sprocket wheel 210d and is mounted to the top 85 portions of the I-beams 33 and 34 being disposed 
of the I-beam if by means of a clevis 229, Figs. to engage the front-end portion of the carriages 
3 and 5. - - 

Si Henaee, it-will beseen that, upon inward - move 
r ment of the plunger 93 relative to the housing 

56 and 57 to thereby fimit forward movement of 
the grab 52 and the cage 58 along the I-beams 33 
rand 34, and the stops 256 on the I-beams' 33 and 

492 of the motor $94, or, in other words, upon, 40 34 being positioned to engage the rear end por 
movement of the plunger - 93 to the right, as 
viewed in. Fig. 11, the sprocket wheel. 206 and, 

: therefore, the shaft 20 is caused to rotate in a 
: clockwise direction, as viewed in Fig. 14, Which is 

tion of the carriages 56 and 57 to thereby limit 
rearward movement of the cage 50 and the grab 
* 52 along the I-beams 33 and 34. 

It will be seen that with the cylinder 248 of the 
thereby effective to cause the sprocket wheels 207, 45 motor 246 stationarily mounted on the cross 
3:28, 207 a abad, 208a, to rotate in: a corresponding 
: direction. This, it will be seen, is effective, to 
eause the chains 248 and 248a to.be, moved up 
wardly around the sprocket, wheels. 27 and 2010, 
saad is likewise-effective to cause, the chains, 223. 
and 22.Sc, to be, moved forwardly...arokkind the 
sprocket wheels 2f ) and 2.8a, respectively, and, 

, thereby, effective to lift, the grab, 52. 
Conversely, it will be seen that upon movement 

of the plunger. 93 outwardly relative to the.hous 
ing 192 of the motor. 9 lor, in other words, to the 
Jeft, as viewed in Fig.11, the wheel.206 and, there 
fore, the shaft 20 l is freed for rotation ...in a 
counterclockwise.direction.as viewed in Fig. 14, 

50 

Ibraces 36- and 37, as previously discussed, move 
ment of the phunger 249 inwardly and outwardly 
relative to the cylinder248 may be effective to 
move the carriages 56 and 57 and; therefore, the 
cage 5 and the grab 52 back and forth along the 
I-beams 33 and 34, between the stops. 255 and 

?? ??? 

whereby the weight of the grab. 52 on the chains, 60 
248; 2.8a, 223 and .223a is effective to cause the 
chains 28, 2.18a, 223. and 223d to unwind from 
the sprocket wheels: 207,20a, 208 and 208d, re 
spectively, and thereby lower the grabs. 2. 

For guiding the grab.52 in the aforementioned. 65 " 
upward and downward movement, prefer to 
afford vertically extending guide rods 23...and 232 

... mounted on the hanger: arms. 62 and 63 of the 
-eage 50, respectively, Fig. 2, by suitable.means 
such as brackets. 234, and guide loops 236, which 
are meunted on opposite-ends. Of the upper end 
sportion of the grappling arms-arida, are dis 
pased around the guide rods 23f and 232 to 

- thereby, retain the grab 52 in-substantially the 

O 

256. For the purpose of effecting such reciproca 
tion of the plunger. 249 in the cylinder 248 I have 
afforded suitable hoses or conduits 258 and 259 
which are connected to the front and rear end 
portions of the cylinder 28, respectively, Fig. 3, 
for the purpose of feeding a suitable working 
fluid such as, for example, hydraulic fluid into 
and out of the cylinder. 248 under, the control of 
means, which will be discussed in greater detail 
bereinafter. h 

It will be remembered that during the opera 
tion of my no Vel foundry system the operator, 
controlling the operation...thereof. stands, on the 
platform 65 of the cage 50. As previously men 
tioned, the cage 50 moves with the grab 52 longi 
studinally of the I-beams 33 and 34 during opera 
ition of the hoisting...device H2 and for the purpose 

...of affording controls for the various mechanisms 
embodied in Jay novel...foundry System.I., have 
mounted the various controls on the cage 50 with 
in the easy reach of the operator. Thus, for ex 
ample, it will be seen...that a control panel, 260, 
Figs. 2, 3, and 6, is mounted on the rearwardly 

same vertically extending parallel relation to the 75- disposed face of the hanger-arm-63 and contains 
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control units U, 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 5, 35 and f9 be 

pneumatically operated motors, and that the mo 
tor 246 be hydraulically operated but be pneu 
matically controlled, and for these purposes I 
afford a suitable airline 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 27 O and 27, 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 28 of a control valve 280 of the control unit 
U. A one-way check valve 282, constituted and 
arranged to open to permit flow from the motor 
246 through the line 270 toward the reservoir. 275 
is mounted in the line 270; and a manually oper 
able control valve.283 is mounted in the line 27 
for controlling the opening and closing of the line 
27. Hence, it will be seen that by opening and 
closing the valve 283, flow of hydraulic fluid from 
the tank 25 to the motor 246 may be controlled, 
but that a by-pass is afforded through the line 
270 through which hydraulic fluid may return 
from the motor 246 to the tank 275 irrespective 
of whether or not the valve 283 is open or closed. 
The line 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 29 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 296 on the control valve 280, and affords 
means for feeding air from the conduit 265 into 
the valve 280. An exhaust conduit 298 having 
One end open to atmosphere, is connected at its 
other end to a discharge port 299 on the control 
valve 280. 
A handle 39 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 30 f is dis 
posed in position to interconnect the air inlet port 
296 with the air discharge port 28, the air dis 
charge port 292 is simultaneously interconnected 
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with the exhaust port 299; and, vice versa, when 
the Control handle 30 is disposed in position to 
connect the air inlet port 296 with the air dis 
charge port 292, the air discharge port 278 is 
simultaneously connected with the exhaust port 
299; also, when the handle 30i 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 280 
may be turned to the position wherein the air 
inlet port 296 is connected with the discharge 
port 28, and the discharge port 292 is connected 
with the exhaust port 299, whereby air from the 
conduit 265 may flow through the line 294, the 
inlet port 296, the outlet port 278 and the line 
2 into the upper end portion of the reservoir 
275 to thereby build up pressure in the upper end 
portion of the reservoir 275. This increase of 
preSSure in the reservoir 275 is effective to force 
hydraulic fluid from the bottom of the tank 275 
through the line 273, and, the valve 283 being 
open, through the line 27 ? and the line 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 289, 
of course, raises the level of the hydraulic fluid 
in the tank 289 and, the discharge port 292 being 
interconnected with the exhaust port 299, is ef 
fective to push air out of the upper end portion 
of the tank 289 through the line 29 f, the port 292, 
the exhaust port 299, and the exhaust conduit 
298. It 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 30 may be reversed to 
thereby connect the inlet port 296 to the dis 
charge port 292 and connect the discharge port 
278 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 30? may be moved to the aforementioned 
intermediate position, wherein all of the ports 278, 
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 9 which, it will be re 
membered, is operated to raise and lower the 
grab 52, may be effected by a valve 280a in the 
control unit U2 which is of the same construction 
as the valve 280 in the control unit U. How 
ever, as is best seen in Fig. 10, operation of the 
motor 9 is preferably effected directly by air 
pressure without the intervening hydraulic sys 
tem embodied in the travel control system of the 
motor 246. Thus, it will be seen that the lines 240 
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78, 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 C and 95 of the grab 52 be such 
that the jaws 0 and 05 of the grab will engage 
the outer face of the drag of molds below the 
handles, such as handles 3:5, Fig. 3, thereon. 
The hoist Hf, 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 which is of the Same 
construction and is operable to be opened and 
closed, and raised and lowered, in the Sane 
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 52c in any detail. How 
ever, it will be seen that ina.Smuch as the func 
tion of the hoist H 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 H in a horizontal direction, the 
grab 52c 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, a motor 9 c is mounted on the upper end 
portion of the frame 325 and is connected by 
suitable sprocket wheels and sprocket chains 
generally indicated at 327, Fig. 1, to the grab 52c 
in the same manner that the motor 9 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 1. 
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 52c whereby 
opening and closing, and raising and lowering of 
the grab 52c 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 35. The side rails 354 and 355 of the 
pallets 352 are constituted and arranged in Such 
a manner that they are positioned. On the per 
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 
rest 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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16 
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 Pf 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 359 and the 
flasks of molds M which have been shaken out 
on the shake-out device D, may be 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 34 di SpOSed beneath and between, 

the work stations I and II, each have a sprocket 
wheel 36, Fig. 3, on one outer end portion there 
of and an endless chain 363 is trained over all 
of these sprocket-wheels 36, 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 36 mounted there 
On, Fig. i., 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 373, Figs. 1, 3 and 16 
to a Suitable Source of electric current such as 
line wires L 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 
Lf and L2, through the wire 372, 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 II, and the switch 
375 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 349 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 P of the conveyor C are 
moving by gravity across the rollers PA with a 
plurality of stacks of molds successively mov 
ing therealong. When it is desired to dispose 

s 
the leading One of the stacks of molds moving 
along the approach Pf 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 P be prevented from moving into po 
sition wherein they would interfere with opera 
tion of the hoist H. For this purpose, I have 
afforded a lever 380, Figs. 1 and 15, which is 
pivitally mounted by a pin 38 on a bracket 382 
mounted on and projecting in Wardly from the 
side rail 343 of the conveyor frame 340 between 
the last shaft 347 in the approach P 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 38 f 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 380 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 
rail 57 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 Pf 
toward station I. 

Energization of the Sollenoid 384 may be ef 
fected through suitable means such as wires 38 
and 388, Figs. 3 and 15, connected at one end 
to the Solenoid 384 and connected at the other 
end to the line Wires I, 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 
387, Solenoid 384, 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 65 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 plurality 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 350, 
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 390, 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 365 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 PA 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 H. 
and raise the Stacks of molds M disposed above 
the lowermost layer in this first mentioned stack 
off from this lowermost layer. Thereupon, the 
Operator may again close the Switch 35 to ef 
fect rotation of the rollers 349 and 35 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 300 of the valve 
280a to the aforementioned position wherein the 
control unit U2 is effective to cause 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 30? a may then be moved to neutral 
position, and the handle 30b may be moved to 
grab-closing position wherein the grappling arms 
77 and 78 are caused to move toward each other 
into engagement with the flask of the mold M be-, 
neath the handles 35 on the drag of the mold." 
The handle 30 b may then be moved to neutral 
position to hold the grappling arms 77 and 78 
in this closed position. 
Thereafter, the operator may turn the handle 

30a 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 boards 359 and the 
pallet 352, and, after moving the handle 30 a to 
neutral position to thereby hold the grab 52 in 
raised position, the operator may turn the han 
dle 30 of the control unit UI to forward-moving 
position to thereby effect actuation of the motor 
246 and cause the grab 52 and the cage 50 to 
move for Wardly 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 bottom 
boards onto a plate 396 which is mounted below 
the level of the bottom boards between the shake 
out device D and the conveyor C on suitable 
bracing members 398 mounted on the shake-out 
device D and the frame 35 of the conveyor C. 
When the grab 52 and the cage 5e have been 

moved forwardly a Sufficient distance that the 
molds M carried by the grab 52 are disposed over 
the Screen 20 of the shake-out device D the op 
erator may stop movement of the grab 52 and 
the cage 59 in a horizontal direction by turning 
the handle 3 of the control unit, U into neu 
tral position. Thereafter, the operator may 
turn the handle 32 fa of the control unit J2 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 thereon until the sand and the cast 
ings disposed therein are shaken out onto the 
Screen 2. Thereafter, the operator may raise 
the shaken out molds by turning the handle 38 (s 
of the control unit U into position to effect, 
raising of the grab 52, and, after stopping the 
upward movement of the grab 52 by turning the 
handle 39 fib to neutral position, may then ini 
tiate return movement of the Cage 58 and the 
grab 52 to normal position wherein the grab 52 
is disposed in vertical aligninent With the coin 
veyor C at station II, by turning the handle 38 
of the control unit U to the position to effect 
operation of the motor 246 to move the grab 52 
and cage 5 rearwardly along the I-beams 33 
and 34, as previously described. 
Upon return of the cage 5 and the grab 52 to 

normal position relative to the coveyor C, the 
grab 52 may be Stopped by turning the handle 
30 f, and the grab 52 may then be lowered by 
turning the handle 39 a to the proper position, 
and the grappling arms 7 and 78 may then be 
moved to open position by turning the hande 
30 ft) to open position. 

During the horizontal movement of the grab 
52 and the cage 5) toward the shake-out device 
D and back to normal position relative to the 
conveyor C, the operator may effect lowering of 
the grab Sc in the hoist H to thereby iower the 
remaining layers of noids in the aforementioned 
first stack onto the rollers 349 and 35 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 ecage 50 have been retuErned tOi Ornal 
position and the grappling arms 7 and 78 have 
been opened, a layer of empty flasks are disposed 
at station II, and a layer of Inolds are disposed 
on the conveyor at station E. The operator may 
then close the switch 35 to effect actuation of 
the motor 365 and thereby cause the empty 
flasks to be fed from: station TT onto the dis 
charge portion P2 of the conveyor C, and sini 
ultaneously cause the second layer of molds dis 
posed at station I to be moved into position at 
station II. After the second layer of in Cleis have 
been disposed in position at station II, the opera 
tor may open the switch 35 to thereby de-einer 
gize the motor 365, and the grab; 52 and the 
cage 50 may again be actuated, as previously 
described, to shake out this second layer of flasks 
and return the empty flasks to the conveyor at 
station II. . 

0 

5 

20 

30 

3. 5 

5 5 

60 

65 

5 

20 
The aforementioned operations may be repeat 

ed until the last layer of the stack initially dis 
posed at station has been deposited on the roll 
ers 349 and 350 at Station I, and it is desired to 
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 
P of the conveyor C and then, by closing the 
Switch 375, may effect movement of the last lay 
er of the first stack from station I into station II 
and Simultaneously move the Second Stack from 
the approach P into station I, whereupon the 
operator may open the Switch 39) to thereby 
raise the lever 380 to hold the next stack on 
the approach P in position thereon and may al 
so open switch 375 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-out 
device, shaken out, and the empty flasks re 
turned to the conveyor 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 operator is at 
a tines in an advantageous position to deter 
mine the proper operation of the various units, 
are is at all tinnes within easy reach of the co 
trois for controlling the Operation of the units. 

Froin the foregoing it will be seen that I have 
afforded novel foundry equipment Which is oper 
able in a novel and expeditioUS nanaer to afford 
a practical and efficient meals for handling 
nolds in the production of castings. 

Also, it Will be seen, that I have afforded a novel 
grab which is constructed, and is operable, in a 
novel and expeditious Inanner. 
Furthermore, it will be seen that I have af 

forded novel equipment which is efficient and 
practical in operation and may be economically 
nanufactured contrinercially. 
Thus, while I have illustrated and described 

the preferred embodirigent 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 to 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. 

claim: 
1. In a foundry system for transporting stacks 

of inolds between a cooling station and a shake 
out device, supporting means defining a predeter 
nhined patih along which SEIch hmoids may move 
in traveling between Such a cooling station and 
Sugh a shake-out device, said supporting means 
having a first work Station and a second work 
station disposed at predetermined spaced posi 
tions along Said path, rollers mounted on said 
Supporting in eains for rhoving sleh a stack of 
nolds along Said path to Said first station, means 
in ciuding hoisting means 50t:nted at said first 
station in operable position ito lift all but the 
bottom rehold of Such a stack at said first station 
and other rollers nounted on said supporting 
means along the polition of said path between 
Said first and Seeond stations for moving 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 renolds therealong and means, including a 
hoist mounted at said second station, for moving 
Such molds sequentially from Said second Station 
to Such a shake-out device. 

2. Ilin a foundry system for transporting a, piu 
rality of stacked molds from a cooling station 
to a shake-out device, a plurality of rollers dis 
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 fron 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 a 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 to 
each other along 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 Inovable 
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 stackin said first sta 
tion to Said Second station, and means for moving 
a nold 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 inentioned 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 
Inolds above the botton 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 botton 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. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number Name Date 
1,694,084 Straight ------------- Dec. 4, 1928 
1,734,174 McCabe ------------- Nov. 5, 1929 
1789,860 Bennington ---------- Jan. 20, 1931. 
1807,124 Meyer -------------- May 26, 1931. 
1810,100 Bertel ------------- June 16, 1931. 
1.941,434 Douglas ------------ Dec. 26, 1933 
1968,135 Fildes -------------- July 31, 1934 
2,050.711. Malocsay ----------- Aug. 11, 1936 
2,138,662 Neumair ----------- Nov. 29, 1938 
2,139,772 Ringe –------------- Dec. 13, 1938 
2,159,132 Chalmers ---------- May 23, 1939 


