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This invention relates broadly and gener-

ally to new and useful improvements in  foun-

le apparatus, and more particularly of
that chammer or type whereby a sand mold
may. be formed in a flagk, or succession of
flasks, at a suitable. point or station, then
transferred from such SL%lthll to Or. uhrouoh
esin wh ch
the mold is poured w.th. mo?zen metal, then
carried through a cooling period in which
the. casting . sets, to ‘a shake-out station at
which the mold and casting are removed from
the flask, and the.latter is then returned. to
the mold. making station to again have a,sand

: mold. formed therem

One. of .the chjects of the invention is to
cter. men-
tioped which will be comparatively simple
and compact in construction, and by which

the various mold-forming and casting opera-

tions may be perfouned ecenommally and
expeditiousty.

A further object is to provide an appara-
tus of the character described with Aimproved

5 and simplified means for.supplying a. flask

w.th mold-forming. sqnd, and for ramming
or. packmo such sand to form a mold con-
forming to. a. dpsn"ed pattern.

A further. object:is to provide an.appara-

us of the character described with improved
means for transferring the mold-containing
flask or flasks throucrh pouring, cooling,
shake-out and rveturn passes or zones.

A further object is to provide a unitary

structure, which will require a minimum
nambw of workmen, but which will be capa-

bleof e Ufﬁcienﬂy and exne‘ditzously producing
castings of satisfactory commercial quality.

Other. objects and advantages will be ap-
parent. from the following des scription.

The invention consists in the:novel con-

Lructlon and combination, to be more fully

degceribed hereinafter, and the- novelty of

wh’ch will be Dartlcuhrly pomted out and
dis ;tlnc’cl‘,r claimed.

Apr eferred embodiment 0:[ the present in-
vention is fully.and clefu'ly illustrated in the
accompanying drawings to be taken as a part
of. these speczﬁcattons, qnd wherein—

Figure 11is a tep plan view, to some extent

~Serial . No. :260,324.

dlagxamm‘ltlc, -0of an.apparatus. embodying
he: present 1nvenmon, certain_parts, shown
m “detail in other figures, bemo only indi-
cswg generally for the sake of clearness,
ig.21sa, view. in elevation looking toward 5
’i ower side of ‘Fig. 1, and also showmo '
certfun -sand- hanuhno apparatus arl‘anged
Jeneath the floor or otnel support upon which
the apn‘u‘fttus shown in Fig. 1 is mounted;

‘Tig. 3 is a view. in elevatlon of the sand’
hmmhm apparatus, looking at the samefrom
the. 11 Oht of Figs. 1 rmd 2;

Hig.4isan enlarged detail view in side ele-
‘vation of a porvcn of aflask transfer appa-

ratus in-the Torm of a turn-table constituting
.one 61 the elements of the invention;

‘F.g.51s a plan view of a flask or mold top-
plate. formm part-oi the turn-table shown
m Fig. 4;

ﬂlg 6 15 a view in elevation.of a top-plate
clamn, also shown in'Figs. 4 and5;

g 64 is a detail view, partly.i in section,
of the left-hand end of the ¢lamp -shown in
Fig. 6;

1*10" "7 is a view in side elevation-and.in
central Iongitudinal section of a-sand de-
livery appamtvs forming part -of the sand-
‘1anchmg apparatus shown in TFigs. 2-and ‘3;

‘Fig: 8is a-view in side elevation of-a-mold.
ramming machine, which-per se'is not:of the
present mventlon but whieh- constltutes one
.of the elements in-combination-of the inven-
tion;

I‘lo '9.1s a detail view of a circuit-control
means ‘for controlling-rélative operation -of
‘the sand delivery means shown'in Fig..7,-and
the ramming machine-shown in Fig. 8;

'Fig. 10 1s, a. diagrammatic: view of- 2 cir-

wit For energizing “and controli ling-operation
of the ramming machine; o

Tig. 11isa duuul sectional-view of-a-con-
trol valve for controlling -supply -of fluid
_pressure to certain of the: operatwe patts of
“the wpparatus,

Fig. 12 is.a:longitudinal sectional view
of a cable stop button,

"Fig:13isa a detail sectional view of another
‘control valve;

' Fig..14 is a detail: view of a hinge bracket
shown in. Tlg 4
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Fig. 15 is a detail side view of a trip pawl
shown in Fig. 4; and

Tig. 16 is o detail view in elevation, and
sartly in section, of a flask-hoisting device.

Referring to the drawings by characters of
rence, A designates, generally, a mold-
ing station at which sand molds may be
the cope and drag sections of a
designates, generally, a sand supply

watus for furnishing sand from which
molds are to be formed in the flask sections
tation A. C designates a sand-ram-
ming mechanism for ramming the sand in
the flask sections at the station A, said ram-
ming mechanism specifically not being of
my invention. D designates, generally, a
turn-table for receiving the mold-containing
flasks from the station A and transferring
said flasks through a pouring zone B, a cool-
ing zone ¥, to a shake-out station G, and
then return the empty flasks to the mold-
forming station A. The foregoing brief de-
seription is given so as to make clear the
several functions in mold-making and cast-
ing performed by the preferred embodiment
shown.

At the mold-making station A and upon the
floor 1, is located a pattern stand 2, which may
be of any weil known form carrying a mold
pattern, for example that for making a loop
or section of a house-heating radiator. This
stand is adapted to support the cope or the
drag of a two-part flask, and which when in
position on said stand is adapted to receive
molding sand which is rammed in the flask
and upon the pattern to form one-half of a
sand mold having a print formed by the pat-
tern and adapted to form one-half of a com-
plete mold cavity to receive the casting metal.
The cope and drag parts of the flask after
the application of a suitable core, are then
brought together with the sand mold prints
matching to form a mold cavity for produc-
ing the desired external contour for the ar-
ticle to be produced, for example, a radiator
section for heating purposes. It will be un-
derstood that the present invention is not
limited to the specific structure of this pat-
tern stand, as it may be of any of the well
Inown forms of the type mentioned, which
ig well known in the art, and for this reason
it is not necessary to more specifically illus-
trate or describe the same. All of the appa-
ratus above described, with the exception
hiereinafter mentioned, is supported upon a
suitsble foundation or floor 1.

Weans for furnishing sand to the pattern
stand to fill a-flask element thereon and form
a mold part conforming to the pattern on
said stand will now be described : Beneath the
fioer 1 is a horizontally votatable sand treat-
ing or mixing drum 3, which may be of any
well known form adapted to mix or treat
molding sand to render it capable of use for
forming green sand molds, said drum being
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driven by a suitable motor 3* and gearing 3".
This drum receives sand through a chuate 4
leading from the shake-out station G, and
also sand from a spill chute 5 which receives
the excess spill sand from a hopper 6 located
under a floor grating 7 upon which the pat-
tern stand is Jocated. The treated sand is de-
livered from the end § of the drum 3, into a
recepiacle 9, in which is located the lower
end of an endless bucket conveyor 10, which
passes upward through an opening in the
floor 1 and through a boot 11 above said floor.
The upper end of =aid conveyor discharges
the sand into a chute 12 which empties into
a distributing or supply hopper 13 which is
supported overhead on a suitable frame-
work or superstructure 14, The superstruc-
ture is built up of suitable vertical columns
15 and cross-members 16 of stroctural steel
clements of any suitable des The con-
veyor 10 is driven by a suitable motor 17 and
intermediate gearing 18 genred to the driven
shaft 19, upon which the conveyor drive pul-
ley 19, or 1ts equivalent, is mounted.

The hopper 13 is open-bottomed and dis-
charges into a sand delivery appavatus which
deposits the sand into a fla-k element located
on said pattern stand, which delivery ap-
paratus will now be described, referring ;
ticularly to I'igs. 2, 3 and 7: Suppor
on said superstructure or frame ave oppositely
disposed pairs of upper and lower guide raile
20, 21 maintained in spaced parallel rela
by spacer brackets 22 riveted to said rai
and connected by crosg bars 22°, suid vail
being supported from the super tricture or
frame by brackets 23 riveted o the frame and
to the lower rail 21 of each pair, as shown in
dotted lnes in Fig. 7. These pairs of rails
incline downwards and extend parallel fo the
oblique or inclined lower end 13" of the hop-
per 13. Arranged to be reciprocated between

et 210G

the rails 20, 21 1s a rectangular carrier fr

.

24, made up of longitudinal members 23 and
transverse members 26 rigidly connected, snid

frame carrying two trauneverse shafts 27 in
bearings 27* on the memb , unon which
shafts are journaled flanced runmng whee:s

70

e
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28 located between the vails 20,21 and serviug

to guide the carrier frame in its reciproca-
tions. At its lower end portion the carrier
{rame carries a hopper or bucket 29 whi

% which s
substantially rectangular in horizontal cross-
section, and is open at its top and boltom.
When the carrier frame i its acted or
upper position, as shown in full lines in Fig.
7, this hopper or bucket 29 iz located divectly
beneath the lower cpen end of the sand sup-
ply hopper 18 to receive sand from the
Cooperating with the lower open end of the
bucket 29 is closure valve 80 suspended by
side members 81 from pivots 82 on the sides
of the hopper 29, the arrangement being such
that the valve normally tends to swing or
gravitate to the clesed position shown in full

e
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lines in Fig. 7. When in the position shown
in full lines, the bucket receives and retains
suificient sand to form o cope or drag meld
at the pattern stand. In rear of the bucket
29 the space between the frame members 25
of the carrier frame is closed by a plate 250
which serves a purpose to be presently de-
scribed, and which is suitably secured to said
members 25,

Pivoted, as at 34, on the statiomary main
irame is one end of a lever 35, the other end
of which is connected, as at 86, to one end of
a link 37, the other end of which ig connected
pivotally, as at 38, to a bracket 89 on the
cottom of the valve or movable bottom 30 of
the hopper 29. When the carrier is in upper
positicn, the valve 30, link 87, and lever 35
are in the position shown in full lines in Fig.
7. but when the carrisr is moved downwards
to carry the hopper 29 to the positi
4

rsition chown
in dotted hnes, the lever 35 str

itl
ikes a stop
member in the form of a horizontal bar 357,

rigidly supported on the main frame, just

before the carrier reaches its lowest point,
so that movement of the valve will be arrested
and further movement of the carrier will
cause the valve to swing to the po-ition shown
in dotted lines, whereby the sand inthe bucket
will be deposited by gravity into a flask sup-
ported on the pattern stand. The plate 252
bridges the space between the side members
25 oi the reciprocable carrier frame and is
sc arranged that the forward edge thereof,
when the frame is in retracted position, is lo-
cated approximately at the lower edge of the
rear wall of the hopper 13, said plate being
of such length that when the frame descends
to the position shown in the dotted lines, the
plate will pass under and close the lower end
of the hopper 13, thereby preventing fall of
sand therefrom during reciprocation of the
frame.

The carrier frame is reciprocated by means
ot a double acting power cylinder 89 sup-
ported by the cross-members 40 riveted to
the side rails 2i. This cylinder contains a
piston (not shown), which is mounted on a
piston rod 41 pivotally connected, as at 42,
to a bracket 43 fixed on the rear wall of the
hopper or bucket 29. Power fluid under
pressure, such as compressad air, is supplied
to the opposite ends of the cylinder and on
opposite sides of the piston by means of sup-
ply pipes 44, 45 connected to oppositely dis-
posed ports 44%, 45 in the casing of a four-
way vaive 48 of any suitable type, for exam-
pleasshownin Fig.11. This valve isTocated
at the mold-making station A and is supplied
with pressure fluid through a pipe 47 and
port 47%, and has an exhaust port 48 exhaust-
ing to atimosphere. The pipe 47 is connected
to a branch pipe 47° which is connected to
and receives compressed air from a supply
pipe line 47°.- The valve ports may be con-

e
trolled by a turn-plug 49 having passages

9

59, 51 so formed and arranged that pipe 44

may be connected to the supply port, and the
pipe 45 be connected to the exhaust 48, or

pipe 44 may be connected to the exhaust 48
and pipe 45 to the supply. When pipe 44 is
connected to the supply 47 and pipe 45 to the
exhaust, the carrier is caused to descend to
the position shown in dotted lines in Fig. 7,
and when pipe 44 is connected to the exhaust,
and pipe 45 to the supply, the carrier is re-
turned to the position shown in full lines
and held in this position by the air pressure
beneath the piston. The valve plug may be
manually operated by a pull-line 52 con-
nected to a lever 53 on the plug. Upward
moevement of the carrier is limited by lugs 54
on the carrier striking stop-buffers 55 fixed
to the cross-member 40, while downward
movement is arrested by the lugs 54 striking
against stop-buffers 56 fixed to the lower
cross-member 40, When the operator desires
to supply sand to a flask on the pattern stand,
the valve 46 is operated to admit fluid pres-
suve to the upper end of cylinder 89, and to
conuect the lower end of the cylinder to the
exhaust, whereupon the carrier and bucket
29 moves downward toward the position indi-
cated in dotted lines in Fig. 7. When the
carrier has moved to a position where the

bucket is approximately over the pattern.

stand; lever 85 strikes against stop 852 and
continued travel of the carrier causes the
Lucket-valve 80 to be held back and assume
the position shown in dotted lines, whereby
the charge of sand is discharged by gravity
into the flask,

The sand-ramming appavatus C is pref-
erably of the construction shown by U. S.
Patent Number 1,536,081 to Redpath and
Bliss, granted April 28, 1925. This con-
struction is illustrated in soine detail in Fig.
8, so that the manner in which it cooperates
in the combination constituting the present
invention will be clear. The mechanism
comprises overhead parallel flanged track-
ways 56, from which is suspended a carriage
frame 57 having running wheels 58 travelling
on flanges on said rails. This carriage is
adapted to be reciprocated on the track rails
by any suitable means which may be that
described in said pstent to Redpath and
Bliss, and including an electric motor 59
transmitting motion through gearing 60 to
an endless drive chain 60% having projections
(not shown) adapted to cooperate with an
abutment device 61 on said carriage o re-
ciprocate the same. On the carriage is a

horizontal shaft 62 carrying eccentrics 63

upon which are eccentric straps 64 connected
to pitmen rods 64%.  Each rod 64* has pivoted
thereto a hanger member 65 supporting at its
lower end a rammer foot 66. The shaft 62 is
driven by a power chain 67 from an electric
motor 68 suitably supported on the carriage
frame. All of the elements thus briefly de-
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seribed are fully described in said patent to
Redpath and Bliss, to which reference is
made, and it is believed further specific de-
scription is unnecessary.

The rails upon which the carrier frame for
the sand bucket travels, and the rails upon
which the rammer carrier travels, are ar-
rvanged at right angles to each other, as will
e apparent from Figs. 1,2 and 11, and ave of

- such length that the sand-supplying bucket

29 may lirst tale position over the pattern
stand to deliver sand thereto, at which time
the rammer carriage will be withdrawn from
rammine relation to the pattern stand, and
the sand-supply bucket may then be with-
drawn frem position over the stand, and the
rammer carriage moved forward to cause the
rammer feet to ram the sand which has previ-
cugly Leen deposited from the bucket 29 in a
fiagk element on the paitern stand.

1 will now proceed to describe means con-
stituting a feature of the present invention,
whereby the relative cperation of the sand-
supplying apparatus and the ramming appa-
ratus in the manner just described, may be
accomplished: The rammer motors 56 and
68 are of any suitable three-phasc alternat-
ing current type supplied with current from
current supply cenductors 69,70, 71 (see Fig.
10}, both motors being on the same cireuit so
that they may be driven simultancously.
This motor circuit is suitably and preferably
controlled =o that it will be closed to start
the motors by movement of the sand bucket
carrier 24, so that the rammer motors will be
energized simultaneously when the sand
bucket earrier moves upward or away from
the pattern stand after a charge of sand has
been delivered to the flask, the energization
taking place after the bucket 20 has cleared
the pattern stand. The leads 69, 70, 71 ave
connected respectively to the fixed contacis
72, 73 and T4 of a maguetically operated
switch T4® of well known commercial design,
and including movable contacts 75, 76, 77

a

i

1

adapted to close simultanecusly the cireult at
the contacts 72, 73, T4 6

™

The contacts 75, 76
77 ave actuated simultaneously by the cor
ot 2 solenoid 78. The contacts 75, 76, 77 ave
coannected respectively to leads 79, 80, 81 con-
nocted o the motors 59 and 63, When the
magnetic switch circuit is closed to the sup-
ply line, beth motors are supplied with cur-
vent and simultaneously drive the propelling
chiain 80 and the shaft 62. The switch 74*
may be that known on the market as an
“4 Pradiey across line magnetic start-

@ -

P

. Hen
ing switch J 1052.”

AMounted on the main {frame is a push-but-
ton s no switch 82 of well known form
and including spaced contacts 83 (see Fig.
10) with which cooperates a movable con-
inct member 84 operated by a push-button
85. The contact 84 is normally held by a
spring (not shown) out of contact with the

! 1,888,696

contacts 83. One of the contacts 83 is con-
nected by a lead 86 to a contact 87 of a manu-
ally operable starting switch 88 located at
the station A, and which also 1ncludes a con-
tact 87 which is connected by a lead 89 to
the other contact 83. The switch 88 includes
a contact member 89* operable by a push-
button 90 to connect the contacts 87, 872
The member 89* is normally maintained
out of contact with the contacts 87, 87* by
means of a spring (not shown). The left
hand contact 83 of switch 82 is connected di-
rectly by a lead 91 to the supply conductor
71. The contact 87* and the lea< 89 is con-
nected to a contact 92 of a normally closed
push-button switch 93 which also includes a
contact 64, The contacts 92 and 94 are nor-
mally closed by a contact member 95 adapted
to be operated by a push-button 96, the con-
tact member 95 being held normally clesed
by means of a spring, not shown. The
switehes 88 and 93 are of well known com-
mereial form obtainable on the market, and
therefore it is not believed further detailed
description thereof is necessary. The con-
tact 94 is conunected by a lead 97 to the sule-
noid 78, which is in turn connected by a lead
98 to the current supply line 69. The circuit
is stich that when the switch 82 is operated
Lo close the circuit at the contacts 83, the
carrent will flow from the lead 71 through
the switeh 82, lead 89, closed switch 93, lead
97, the solenoid 78 and lead 98 to the supply
line 69, which energizes the magnetic switch
to close the civcuit through the motors 68 and
59.  As herctofore stated, the switch 82 is
mounted on the main frame, for example, by
means of a bracket member 82° adjacent the
upper end of sand-supplying apparatus. On
the bracket 822 is a bracket 99, upon which is
fulerumed, as at 100, a trip member, pref-
erably in the ferm of a bell-erank lever 101,
one member of which is arranged with its
end 102 in the path of movement of the car-
rier frame 24, preferably an angle bar 103.
The end 104 of the other member of the bell-
crank lever is provided with an aperture 105,
through which projects a vertical rod 108,
which is provided on its end with n stop col-
lar 107 beneath the end 104 of the bell-crank
lever, so that when the member 102 of the
bell-crank lever is swung toward the left of
Wig. 9, the downward pull will be exerted
upon rod 108. The rod 106 at its upper

end passes upward through an opening In

the bracket 82¢ and through an opening in &
floating lever 108, said rod carrying con its
upper end above the lever 108 a stop
collar 109, which when rod 106 is moved
downward will impart a downward move-
ment to said floating lever. This lever 108
overlies the push-button 85 of the switch 82
and carries an adjustable contact serew 110
adapted to engage the push-button 85 when
the lever 108 is moved down. One end of
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the lever 108 is apertured to receive guide bolt
111 rigidly connected to the member 822, as
at 112, and having at its upper-end stop col-
lars or nuts 113. SHI‘YOUHJI‘!IQ‘ the bolt 111
and beneath the lever 108, is a cushion Spring
114 which abuts said lever and the membor

822 to normally hold the lever 108 in engace-
Ati us oppoelte
end the lever ig "per‘fm'ad to slide upon a
guide bolt 115, said bolt being provlf]ed ‘m’rh
an adjustable stop abutment, consis

to limit the downward movement of that

end .of lever 108 which ds mounted on the
bolt 115. The lever 108 is yieldingly held
+ the ston 116 by me(u s of an expansion
spring 117 arranged on m bolt and above
said 1 Aever the ends of said spring abutting
the upper side of the lever and the under-
side of an ‘.r]]ust:a.ble spring abutment 118
on the belt. The Lrﬂpwement ig such that
wwhen the carrier fram'! 24 m the sand-sup-
plying apparetus is moved downward, the
member 103 will strike the lower end of the

bell-crank lever to raise the end 104 of the -

latter. but due to the looss connection between
the end 104 and the rod 108, the latter will
not be operated to cause actuation of the
switch rush-butten 85 of switch 82, After
the sand has been dnpesvted in the flask at
the patfern stand, the return movement of
the carvier freme 24 will canse the member, s
108 to strike the end 102 of the bell-crank
lever 101; which will move the end 104 down-
ward to exert a dowawqr@ pull -on rod 106,

The downward ]31‘” on rod 106 will pull down
H"c left-hand end of lever 108 against the ten-
sion ofsprine 114 theabutment116on bolt 115
alerim for esid lever 108. where-

apon the holt 110 will strike against the push--

hutton 85, esusine the contact 84 to connect
the contact 83, thus energizing the solenoid
78 and sunn Vmw em*en* to motors 59 and
Gq The finntine lever 108 mav be nrovided
W 1 an adjnstable ston bolt 119 adanted to
ﬂom ward movement of lever 108. so
provent too great thrust of bolt 110
the push- butt on, with. consequent in-

upon
jury to the switch.
When fbo motors 59 and 68 are enermyﬂd

the ramming apparatus will fraverse a ﬂ&sk

on.the nmtnm stand and ram "Hn sand jn the

flask zmﬂ will then return to its starting po-
sition, due fo ﬂle drive arrangement bV the
endless chain which is fully set forth in said
patent to Redpath and Bliss. - It will thus be
soenthat the sand-supplyina apparatus serves
to n(mt"f'} 0’77 initi ciprocation of the
rosg the mold, When
[,Dml 1tus has returned to its
a. pivoted trip device 119
jr'ﬂ latch 120 on the track-
serves to open 4 switch 121 on
lead

the latter and

a‘:.ly :.\C, which s
the reramer carriage and tocated in the
o7 to break the mrﬂwt th reugh

the magn

the solenoid to open the magnetic switch to
stop the rammer carriage at its starting or
initial position. The switch 121 is of a com-
mercial push-button type normally held
closed by a

matically closes the switch afier the § trip 119
has },a&ed the trip lateh 120, As shown in
said patentto Redpath and Bliss, the rammer
carriage will be provided with a safety buffer
122, which upon contact with an chstruction,
such as a workman, will exert a rearward
thrust on an operating member 123 which will
cause an upwazd movement of a plunger rod
124 toactuate the lever 120 to break the cur-
rent at the switch 121. If the current be
broken at the swibch 121, the carriage comes
to rest, but may be again set in motion by
clusmo manually the starting switch 88, the

current to the solenoid 78 to close the mag-

netic switch then being frem supnly 71
through lead 91, lead 86, switch 88, switch 93
lead 97, so! enoid 78 and lead 98, to current
supply line 69, thus closing the magnetic
switch.  The carriage may be stopped manu-

ally at any Hime bv breaking the current at:

the stop switch 98, which will open the circuit
through the solenoid and breal contact at
the magnetic switch. The lead 89 is con-
nected by a conduetor 892 to 2 contact 89 in
etic switch and adupied 0 b2 en-
onged by a contact 89° when the Hl“l("’i”tlc
switch closes, Tt will be understood that the
onh button switch. 82 qufom‘um 1y opens
as soon as the member 103 has passed the bell-

crank lever, but that the current through the s
solenoid 78 will be maintained through the

leads 71, contacts 77, 892, 89% leads 892, 89,
switch 93, lead 97, the solenoid 78 and lead
98 to line 69.

It will -be seen that during normal opera-
tion, the ramming mechanism is under con-
trol of the sand delivery mechanism, and un-

less set in motion by the starting switeh 88,

cannot traverse the pattern stand until a

charge of molding sand has been delivered:

by the sand delivery mechanism to the pat-
tern stand.

The turn-table D for receiving mold-con-
taining flasks from the Uatfe“'l stand and

conveying them through the path heretofore -

mentioned, will now be described: On the
floor 1, m'efe. ably in line with the tra nsverse
center line of the pattern stand is a bearing
socket or step 125 (see Fig. 4) snitably an-
chored to the floor bv bolts 126 and receiving
avertical pivot pin or axle 127, the upper end
which 1is located in a bearing sleeve 128
having at its upper end a horizontal fange
129, The pin is held in place by a set screw
197+, Upon the flange 129 is a center plate
130 upon which are svpljorted radiating hori-
zontal members 131 preferably of structural
steel I-beams equally spaced circumferential-
Iy about the pin 127, and being of equal
length radially from the said pin which

a spring (not snown) which auto-r
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serves as the center bearing or turning axis
of the turn-table. The members 181 con-

stitute the arms or spokes of the turn-table.
Overlying the inner ends of ‘thﬂ b}mhes or
arms is an upper center plate 132, said a
and the plates 130, 132 being fixed to =he
flange 129 by means of belts 133 extending
tnr(nwh said plates, the flanges fthe I-heams

and said flange 129. The outer portions of
the plates 130, 182 ave -mtner secured to said
I-beams by belts 184 m«'ed th )mm said
plates and the flanges of the I-heams. Tt will
be noted that the Qewes 125 and 128 do not
contact each odler so that there is 1o frietion
between the same, the table resting on the
center pin upon v‘hmh it turns freely.

The outer ends of the arms 131 ars con-
nected to each other and held in proper spaced
velation by means of bracine members 125
(see Tig. 1), the ends of which are riveted
rigidly to the respective arms.

Adjacent the outer end portions of the
arms or spokes 131, and on the under side
thereof, is rigidly secured a cireular T-rail
136 arranged concentric with the axis of ro-
tation of the table. The tread 1-‘3‘/ of the
rail 1386 travels nvnon a pluralitv of hesmno
rollers 188 (see Figo. 4) arranged to rotate on
horizontal journals 139 sunported by bearing
bracket 140 rigidlv bolted to the foor 1. The
weloht of the turn-table js qn‘mo“*ec‘\ by the
rollers 188. the pin 127 merelv servino as an
axis of turning movement for the table and
not sunvortine the same.

In the preforred embodiment illpstrated,
there are eight of the arms 131, as shown in
Fig. 1, s0 as to nrovide for the operating sta-
tions or zones previously mentioned.

Sunported on the onter end portion of cach
of the arms 131 is a bearine socket 141 rie-
1dlv bolted to the

yarm. as 2t 142 and s un'n'm"r—
ing a vertical pivot nin 143 which enters
bearino socket sleeve 144 on the hottom of
a platform 145 consfitutine a hotiom plate
or board 146 to receive flasks from the nat-
tern stand. The bottom hoavd is inelined at
an angle to the vertical centeal axis of the
bearing pin 143. as shown in Fies, 2 and 4, for
a purpose to be bpresently described, fm(‘.
maintains this position at all neints in its
rotation on the vertical pivot pin.

On each of the arms 131 at a point bet
the hottom board and the center of rot
of the table, is a standard ov upvieht 147 ri
idly secured to the arm by a angle members
and vivets, as at 148, These standards ave
braced and held in vertieal position by mesns
of upper radial members 149, the !m““ nn’k‘
of which are riveted to the uppe #the
uprights, as at 150,
which are riveted, as :d' 151, to the
of a center-plate 152 which i n.dupp 2 )
idly by a center-column 1583 bolted, as at 15
to the center of the plate 132, The standard

147 are also held by braces 155 connecting the
standards laterally to each other.

Adapted to com)em{e with each bottomn
boa“d to hold a flask in position on the latter,
5 a L:U-]Jiauc 156, s shown in Figs
but omitted from Fig. 2 for the s
ness

Tach top plate 156 consists preferably of
a flat rectangular r’*me meiber braced on s
upper or bmhi wee by longivudinal and trans-
verse ribs 157. ;'mb top JLLW is pivotal

ale of clear-

aily or
hingedly connected to fhe adj.lcent standard
1 ‘4 in the ;0a10\‘*1113 manner: On the st tand-
ard 147 is o braclket member 158 HJ ving on lts
o“tol end an spertured ear m which s
eu a 1’%1‘17)0 nin 160, Lh@ 1s of uhuh
nroject on m)pobvc sides ol s :, ear, a3 indi-
cated in ig. 14 of the drawing .L()J, dem,g—
nates o hmm member huying rearward arms
162 which SEra (Lﬂ.le <‘,:‘.1' 1:;9 ‘m'. are provided
' ot on the pro-

*he for ‘\'mﬂ or

) >- r

fecting ends
swinging er
\“10(' W
bearing
m'q(']'%'r 16%

CrOsE Te;w‘nw J()A
13 hunmiefl n ears
5
i

solted on the top sids
¢ hinge member is provided
A m'o]ec‘c,»

v and downward]
o” to cooperate with a bear-
o top plau, and said hinge

yint bebween

‘ovi (LL‘d ab a pon
e ns 160 and 165 with fil Cngng-
2 Iug 170 ads pted £0 Co0 w ate with the top
face of the top vnlate, all in o manner to be
presenth described.

o

Also mounted on iho U co of 11
top pl‘!’fe are hridee J“G'M 171 bolted rigidly.
as at 172, to the top plate, and each provided

at an intermediate point with an ¢ !
hub 173 to receive a cross-chaft LTJ held in
place bv set gerews 170, Connect
shaft niember is a loun 176, to WUM
nected one end of a flexibie
which passes upv\'om from the
over a <‘111ch, pullev 178 n
179 suitably secured fo the tep of the stand-
ard 147. The year mJ, of the connection 177
passes downward from the pulley 170 and
supports a st itable cmm’“ ‘-‘"‘1] neing welght
180 which acts by gravity fo segiet in rojeing
oi the ‘m) plate own In
dotted lines in T op plate
is to be raised from ¢
lines in ¥

]
21 f:) thig
Ix Is con-
Umnﬂ“l ion LiT
tap plate and
nounted in a bracket

position sh
When the top
w.:ir)ﬂ d*o\ T
top of a flask ,
st s.:urﬂ:as the n:tr, e~
fon 168, and the plate, together with the
hinge member. is then swing on the 1‘]‘,7’)‘
160 to the position shown in dr
i*ig'. 4, in which the plate ‘"11! eng
stop lng ] 70 o the hinge “nm er 161, ”’-"’h;n
the top plate is lO] owered and the forward
‘ i ) ﬂ. by an operator to pull
e position shown in Tl
the plate sﬁr'lwq ‘Z:]mf; 1
g movenicut of the

in tnil

1

A
2. & 17
O?OJPO member

I
a3, hn rear of
to Hmit sw inging
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and to cause the same to be in substantial par-
allelism to the top surface of the flask when
it is about to engage the Iatter. When the
plate is moved upward toward the dotted line
position, the engagement between surface 169
and lug 168 prevents further relative move-
ment between the plate and the hinge mem-
ber 161, and causes the rear end of the plate
to be litted clear of the flask without danger
of dragging into the sand mold contained in
the flask and injuring the mold and casting.

Each top-plate 156 is provided with an
equalizing clamp (see Fig. 5), by means of
which the top-plate may be clamped down on
the flask so that the latter will be held se-
curely between the top-plate and the bottom
board. This clamp comprises a beam mem-
ber 181 consisting of side-bars 182 held in
rigid spaced relation by eross-bolts 183 and
spacer sleeves 184. At one end of said beam
is a cross-bolt 185, upon which is pivoted a
hanger-piece 186 in which is adjustably
threaded, as at 187, a clamping bar 188 having
at itslower end 2 hook 189 adapted to engage
under the edge of the bottom-board, as shown
inFig.4. Theopposite end of the beam from
the hook 188 is provided with bearing apesr-
tures 190 (Fig. 5), in which a shaft 191 is
mounted rotatably, said shaft having fixed
suitably to one end a hand-lever 192 by means
of which the shaft may be rotated manually.
On the shaft 191 and between the members
182, is an eccentric cam 193, which is located
in an opening 194 in a shackle frame 195, also
focated between members 182, TIn the open-
ing 194 is slidably arranged a bearing block
196 vesting oni the upper side of cam 193 and

limited in its upward movement in said open- -

ing by a set-screw 196 let through the upper
cross-bar of the frame 195. Threaded ad-
justably info the lower end of the shackle
frame 195, as at 197, is one end of clamping
bar 198, the lower end of which is provided
with a hook 199 adapted to engage under the
edge of the bottom-board in the same manne:
as hook 189, When a {lask is placed on the
bottom-board and the top-plate lowered into
the position shown in full lines in Fig, 4, the
hooks 189 and 199 are engaged manually with
the opposite edges of the bottom-board,
whereupon the workman moves hand-lever
192 toward the left of Fig. 6, thereby causing
the cam 193 to lift on shackle 193 and hook
199, When the upward pull is exerted on
hook 199, the beam 181 fulcrums on shaft 174,
the end adjacent hook 199 moving downwiard,
and the opposite end moving up, thereby
pulling up-on hook 189 and causing the same
to strongly engage the bottom-boavd. By
this means the top-plate is elamped to the
flask, and the latter is clamped $o the bottom-
board o platform. When the top-plate is to
be lifted, the lever 192 is moved to the posi-
tion shown in Fig. 6, thereby loosening the

hooks 189, 199 sufficiently to permit them be-

7

ing disengaged from the bottom-board. The
movement of the hand-lever may be arrested
by stop-bolts 200, 201, the former to stop
movement of the cam within limits applying
pull on bar 198, and the latter limiting the re-
leasing movement of the cam. ~The beam
may have a depending stop-plate 202 bolted
thereto and adapted to engage the top-plate
to limit movement of beam 181 toward said
plate: - :

- On the main frame on the opposite side.of
the rammer rails 56 from the pattern stand,
isrigidly mounted a vertically disposed hoist-
ing eylinder 203 (see Figs. 1, and 16), the pis-

ton (not shown) of which actuates a piston 7

vod 204 connected to a flexible connection
204* which extends downward through a
vertical tube 204°; and is anchored to the low-
er end of sald tube, as at 204°. The tube is
housed in a cylindrical shell 204¢ guided be-
tween rollers 204° fixed to the supporting
structure, so that the tube and shell may

move up and down, and also rotate on said -

vollers. . Thelower end of tube 204° has fixed
thercto a horizontal crane arm 205, to which
is loosely connected a sling, including a beam
206 with flexible connections 207 provided
with loops 207 adavted to engage the gud-
gons on a flask.- This hoisting apparatus is
arranged so that the crane arm may be swung
horizontally over the pattern stand to per-
mit attachment of the loops 207* to a fJask
to 1ift the same and transfer it to a platform
or bottom-board on the turntable.” Tt will

“be understood that the tube 204* may be ro-

tated to permit swinging of the crane arm and
sling. Fluid pressure to move said piston
and piston rod to raise the load, is supplied
by a pipe 208 conne:ted to the cylinder below
the piston, and to a contrel valve 209 located
adjacent the molding station for convenient
operation by workmen at that point.. The
valve may be operated by a hand-lever 209*
and a shaft 209° suitably connected by an arm
209° to the:valve spindle.
shown in Fig. 18, may be of simple turn-plug
type, including a casing 210, having a supply

This valve, as’
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port 211 connected by a pipe 212 to the branch

pipe 470 leading to the main air supply 47
This valve also has an exhaust port 213 and
an outlet and return port 214 to which pipe
208 is connected. The turn plug 215 has a
cross port 216, the ends of which are so lo-
cated that the supply port 211 may be con-
nected to pipe 208 to supply compressed air
to the cylinder to raise the piston, or port 211
may be cub off and port 213 connected to port
214 to permit the fluid in the cylinder to pass
to the exhaust and the piston to descend.
The connections 207 are preferably of differ-
ent lengths 50 that the flask part will be sup-
ported in.an inclined position substantially
parallel to the suppoiting surfaces of the bot-
tom-boards 146. o

" . The specific crane shown and

deseribed is

i1
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not my invention, and is merely illustrative
of one type of horizontally swinging crane
arm which may be emploved in comb nation
vith the other elements and apparatus con-
stitating muy invention. It isto be noted that
the crane avi is located overhead out of the
way of the molders, but it is arranged so as
to swing under the rails 56 upon which the
amuper travels. It will alse be seen upon
4

e

reference to Fig. 1, that the crane support and
the axis upon whi he crane pivots 18

1o the
Tocated belween the path of movement of
the pammer and the path of movement of
the turn-tuble.

T w1l now describe novel means for rotat-
ing the turn-table to bring the platform or
hottom-beards sinaly in line with the pattern
stand to receive flask sections from the stand.
917 designates o vertically dispesed power
cylinder contrining a piston (not shown) on
a depending piston rod 218, to the lower end
of which is commected one end of a pull line
919. The pnll I'ne is guided around and be-
neath o guide sheave 220 and thence passes
horvizontally between the floor 1 and the
turntable, and then over a guide sheave
991 mounted on the main and down
through an opening in the floor, the lower
free end of the line carrying a weight 222
which opposes the power stroke of the piston
rod 218. Connected to the cylinder 217 be-
neath the piston therein is a pipe 223, the
other end of which is connected to the branch
pipe 470 to receive compressed a’r therefrom,

frame

and in said pipe 923 is a manually operable
controi valve 924 located at a po'nt for con-

venient operation by 2 worliman at station
A. This valve may be of the same type
shown in Fig. 13, and is operable to admit
fluid pressure to the cylinder to cause the
piston rod to exert a pull in one direct’on on
the line 219. ov to cut off the supply and ex-

1o fluid from the cylinder to thereby
permit the weight 222 to exert a pull in the
other direction on said line. On the horizon-
tal portion of the pull line is a pull-button
995 which is held against long tudinal move-
ment on the pull line by means of cable
clamps 226 (Fig. 12) located at opposite ends
of said button.

Secured to the bottom flange of each of
the arms or spokes 181 is a bracket plate 227
(sce Tig. 4) having depending spaced bear-
@ ears 228 hetween which is arranged a trip
lever or pawl 229 having spaced lugs 230
which straddle the pull line 219, said lever
heing hung on o transverse p'vot pin 231 fixed

haust th

A
in said lees. The pawl is provided with a
ston lug 232 adapnted to abut the plate 227
to limit swing of the pawl in the direction
of travel of the turn-table, but the pawl is
free to swing in the oppos'te direction. The
lug 230 which is further from the ax’s of the
turn-tahle is shorter than the other Iug. so
as to facilitate entry of the line by lateral

1,832,626

movement into the space between the lugs.
By the arrangement described, when pres-
sure fluid is admitted to the cylinder 217, the
piston therein a pull on the lne,
bringing the pull-button 225 against the lugs
220 of pawl 229, which is held aga nst swing-
ing movement by engagement of the lug 252
against the plate 227, continued pull on the
line serving to votate the turu-table for the
desired distance. When pressure is exhaust-
ed from the cylinder, the weight 222 pulls
the line in the opposite direction, the button
striking the pawl in rear thereof, but the
pawl swngs on its pivot to permit the but-
ton to pass in vear of said pawl and take
position to engage the pawl when the table
is to be rotated ngain. Should the line be
displaced from the pawl when the button
trips the pawl, the line readily passes under
the shorter leg 230 and assumes operative
position relative to the pawl

The shalke-out station 1s located preferably
adjacent the seventh bottom-board, counting
in sequence in the direction of rota’ion from
the board adj At

o

Feiog
Ly

T

zdjacent the pattern stand.
this station is a shake-out hopper 233, in-
cluding a frame 234 and grill 235, adapted
to receive a flask part con’aining a sand meld
to support the flask while the sand is being
removed. The hopper 233 discharges into a
boot 236, which in turn discharges into the
chute 4 heretoforedeseribed. Overthehopper
and in line with the diameter of the turn-
table and overlying the path of the platforms.
is an overhead flanged horizontal rail 237
supported by a hanger member 237¢ support-
ing a trolley carriage 238 (see Fig. 2) adapt-
od to travel from a point over an adiacent bo-
tom-board 146 to a point over said hopper
933. The trolley carringe supporis a pneu-
matic hoist cylinder 239 containing a niston
(not shown) overating a piston rod 240 sup-
porting a flask sling 241 adap’ed to be at-
tached to flask parts on an adjacent turn-
table platform to transfer said parts to the
chake-out grid. and also to return the flasks
to the turn-table. The hoist cylinder piston
is supplied with fluid pressure through a pipe
949, receiving air under pressure from the
pipe 470, said pipe 242 being connected to the
lower end of the cylinder by means of a flexi-
ble hose coupling 242, In pipe 2492 is a
manually operable control valve 243 of any
suitable type adapted to be operated by the
shalke-out workman to pass aiv to said cyl-
inder to hoist & flask. or to disconnect the cyl-
inder from the supply and connect the cyl-
inder to the exhaust when the load is to be
lowered. The valve 243 may be of the same
form or type 2 valve 209, and further de-
seription thereof is not necessary, its opera-
tion being readily apparent upon reference
to valve 209 (Fig. 13).

The various parts and mechanisms being
as shown and above described, the operation
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thereof: may be summarized as follows: It
will be. understood that ini-the: preferred: emi-
bodiment the system: or: plant will be fur-
nished with a quota of two-part flasks, for effi-
cient operation the quota being at least equal
to the number of Lottom-boards or platforms
146 on the turn-table. There will also be a
sufficient supply of molding sand to keep the
hopper 13 substantiallyfilled.. When a mold
is to be made in a flask or flask section, the
molder at the meld-making station A: cleans
the pattern on the stand 2, this being done
preferably by a blast from the usual air hose
244, which may be connected to the pipe 212.

It chaplets are to be employed for supporting

a core, they are then applied to the pattern
and the crane arm:205 and sling 206 is op-
erated to lift a flask section, for example, the
drag from the next adjacent platform 146,
and. transfer it to the pattern s‘and upon
which it is set and alined by any of the usual
guide-pins or other devices employed for the
purpose in foundry practice. The molder

_then operates the valve 46 to cause forward

movement or descent of the sand delivery
receptacle from the position shown in full

lines in Fig. 7 to the position shown in dotted-

lines in said figure, this operation serving
to deliver into the flask a sufficient amount

‘of sand to form a mold. Previous to deliver-

ing the sand the molder may apply facing
sand to the pattern in the flask.” The mold-
ing: sand having been delivered, the valve
46 is manually operated to return the sand
delivery bucket 29 to the position shown in

full lines:in Fig. 7., As the carrier frame 24

descends, the plate 25* closes the lower end of
the hopper 13. When theframe24approaches
its upper position, the cross-bar or piece 103
strikes the end 102 of lever 101, causing the
bar 108 to engage button 85 to close auto-
matically the circuit throngh motors 59, 68,
whereupon the rammer carriage and rammer
feet are set in motion and reciprocated across
the pattern stand to ram the sand in the flask:
The molder at station A then strikes the mold
with a hand strike in the usual manner, and
by means of the valve 209 causes the hoist
crane 205 and sling 206 to lift the drag sec-
tion of the flask from the stand, then rolls the

section over to bring the mold print upper--

most, and deposits the drag on the platform
or bottom-board 146 which is adjacent and in
line with the pattern stand, and which has
been previously turned on. its pivot to the
position shown in Fig. 1. The steps hereto-
fore set forth are then repeated for the for-

mation of the cope section of the mold, one

molder setting the core, if any, in the drag on
the platform while another molder is-strik-

ing the cope and setting sprues. The crane

205 1s operated to set the cope on the drag
previously made, and this having been done,
the bottom-board is-turned ninety degrees
on its.axis so asto incline downwards toward

the axis of rotation: of the turn-table. The
top-plate 156-is then lowered onto- the cope
of the flask and the clamp on:the top-plate
clamped to the bottom-board to hold the top-
plate on the cope, and the cope and drag
on the bottom:board.

"The molder at the molding station A then

operates valve 224:to supply air to the cylin-

der 217 which causes the line 219 to be pulled
to bring button 225 against the trip pawl 229
on the sixth arm 131 in-sequence from the

molding station, and thereby rotate the turn- -

table one step in & direction counter-clock-
wise of Fig. 1, taking the platform at the

molding station to the second position. This
operation also brings the eighth board in

sequence, and carrying an empty flask to the
first position at the molding station A to sup-
ply an empty flask to the molders and receive
the flask after a mold has been made therein,
as previously described.

- The step by step operation of the turn-

table brings bottom-boards carrying flasks

containing molds to the second, third and

fourth positions in'the zone E.in which the
molds may receive the molten metal to form
a casting. The molds may be poured from
a ladle (not shown) suspended from a trol-
ley travelling on an overhead rail R. Con=
tinued rotation of the table brings the molds
into the fifth and sixth positions embraced in
the cooling zone F. When rotation of the
table brings a-mold containing a casting to
the shake-out station G, the shake-out work-
man unclamps the top-plate and raises it
from the flask, and by means of hoisting cyl-
inder 239 lifts the cope from the turn-table
and transfers the cope to a: position over
hopper 233 and shakes the sand out into the
hopper. The drag is then lifted and trans-
ferred in the same manner, and the casting
shaken out over the hopper 233, whereupon
the cope and drag are replaced on the ad-
jacent bottom-board to be returned to the
molding station. ,

The system or plant has many advantages,
among which the following may be men-
tioned: .

The structure is unitary, and is convenient-

ly-operable by its individual molding team

and a single shalke-out workman; thus requir-

ing not more than three men to expeditiously

make molds and shake out the castings.
A'number of the units may be arranged so

as to be independently operable of each other, 1

sc that a possible break down of one will not
affect the others in any way.

There is a close check on the efficiency of
the equipment, and also-on the quality of
product, as the shake-out workman can im-
mediately notify his molder of any defect in
the produet. :

It .is to be noted also that the sand delivery

device, the ramming means, and the travel of

the turn-table are under control of the mold-
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er at the molding station A, due to the fact
that the manual controls for these mecha-
nisms are all located at station A in conven-
ient access to the molder. Furthermore, the
molder can regulate the time of travel of the
turn-table so as to transfer completed molds
to the turn-table and through the successive
zones at a proper rate to keep in step with the
molds produced at station A to ensure com-
mercial castings. The foregoing is import-
ant because in a foundry employing a num-
ber of such units, each unit can be operated
to the best advantage by its particular crew
of three workmen without affecting or being
affected by the capabilities of screw oper-
ating another unit.

What I claim and desire to secure by Let-
ters Patent of the United States 1s:—

1. An apparatus of the character de-
scribed comprising a mold-making device, a
reciprocable sand delivery device having a
retracted position relative to said mold-mak-
ing device, and movable toward the mold-
making device to deliver sand thereto, a re-

)
the

. ciprocable ramming mechanism movable in

a path at an angle to the path of movement
of the sand delivery device and operable fo
traverse the mold-making device when the
sand delivery device is in retracted position,
and a turn-table adjacent the mold-making
device and comprising a plurality of mold-
receiving platforms to receive molds from
said mold-making device and move the same
through pouring, cooling and return zones

¢ to the mold-making device.

9. An apparatus of the character de-
scribed comprising a mold-making device, a
reciprocable sand delivery device having a
retracted position relative to said mold-mak-
ing device, and movable toward the mold-
making device to deliver sand thereto, a ve-
ciprocable ramming mechanism movable in
a path at an angle to the path of movement
of the sand delivery device and operable to
traverse the mold-making device when the
sand delivery device is in retracted position,
a turn-table adacent the mold-making device
and comprising a plurality of mold-receiv-
ing platforms to receive molds from said
mold-making device and move the same
through pouring, cooling and return zones
to the mold-making device, and means ad-
jacent the mold—an(ing device for transfer-
ring molds from the mold-making device
and depositing said molds on said platforms.

3. An apparatus of the character described
comprising a mold-making device, a recip-
rocable sand delivery device having a re-
tracted position relative to said mold-making
device, and movable toward the mold-making
device to deliver sand thereto, a reciprocable
ramming mechanism movable in a path at an
angle to the path of movement of the sand
delivery device and operable to traverse the
mold-making device when the sand delivery

1,832,626

device is in retracted position, a turn-table
adjacent the mold-making device and com-
prising a plurality of mold-receiving plat-
forms to receive molds from said mold-malk-
ing device and move the same through pour-
ing, cooling, shake-out and return zones to
the mold-making device, a shalke-out appa-
ratus at said shake-out zone, and means for
transferring molds from the platforms to
said shake-out apparatus.

4. An apparatus of the character described

comprising a mold-making device, a recip-
rocable sand delivery device having a re-
tracted position relative to said mold-making
device, and movable toward the mold-making
device to deliver sand thereto, a reciprocable
ramming mechanism movable in a path at an
angle to the path of movement of said sand
delivery device and operable to traverse the
mold-making device when the sand delivery
device is in retracted position, a turn-table
adjacent the mold-making device and com-
prising a plurality of mold-receiving plat-
forms to receive molds from said mold-mal-
ing device and move each of the molds in
suceession through a pouring zone, a cooling
zone, a shake-oub station and a return zone,
a shake-out receptacle at the shake-out zone,
a track overlying the turn-table and said re-
ceptacle, a mold-transferring device travel-
ling on said track and movable to positions
over a mold-receiving platform and over said
receptacle respectively, and means for rotat-
ing said turn-table to bring the platforms
successively into position at said mold-mak-
ing device and in operative relation to said
hoisting device.
5. Anapparatus of the character described
comprising a mold-making device, a sand de-
livery device movable toward and from a
position to deliver sand to said mold-making
device, a turn-table adjacent the mold-malk-
ing device and comprising a plurality of
mold-receiving platforms to receive molds
from said mold-making device and move the
molds through pouring, cooling, shake-out
and return zones to the mold-making device,
a shake-out receptacle at said shalke-out zone,
means to deliver molds from said platforms
to said shake-ou$ receptacle, and means to
convey sand from said receptacle to said sand
delivery device.

6. An apparatus of the character described
comprising a mold-making device, a sand de-
livery device movable toward and from a
position to deliver sand to said mold-making
device, a sand receptacle to receive spill sand
at said mold-making device, a turn-table ad-
jacent the mold-making device and compris-
ing a plurality of mold-receiving platforms
to receive molds from said mold-making de-
vice and move the molds through pouring.
cooling, shake-out and return zones te the
mold-making device, a shake-out receptucle
at said shake-out zone, means to deliver molds
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from said platforms to'said shake-oat recep-’

tacle, and means to receive sand from said
sand receptacles and deliver the same to said
sand delivery device. :

7. An apparatus of the character deseribed
comprising an ‘apparatus for making sand
molds in a flask, a turn-table retatable rela-
tive to said mold-making apparatus, said
turn-table carrying a plurality of flask-re-
ceiving platforms, a support adjacent each
platform, and a flash top-plate movably con-:
nected to-each support and adapted to be
moved into and away from position on a flask
carried by the platform.

8. An apparatus of the character described
comprising an apparatus for making sand
molds in a flask. a turn-table rotatable rela-
tive to said mold-making apparatus, said
turn-table carrying a plurality of flagk-re-

- ceiving platforms, a support adjacent each

platform, a flask top-plate pivotally cen-
nected to each support and adapted to bae
raised and lowered relative to a flask carried
by the platform. : :

9. An apparatus of the character described
comprising an apparatus for making sand
molds in a flask. a turn-table rotatable rela-
tive to said mold-making apparatus, said
turn-table carrying a plurality of flask-re-
cerving platforms, a support adjacent each
platform, a flask top-plate pivotally con-
nected to each support and adapted to be
raised -and lowered relative to a flask car-
ried by the platform, and means associated

- with each. support for elevating said top-

plate.

10. An. apparatus of the character de-
scribed comprising an apparatus for making
sand molds in a flask, a turn-table rotatable
relative to said mold-making apparatus, said
turn-table carrying a plurality of flask-re-
ceiving platforms, a support adiacent each
piatform, a flask top-plate pivotally connect-
ed to each support and- adapted to.be raised
and lowered relative to a flask carried by the
platform, and counter-balancing means for
elevating each top-plate. ,

11. An apparatus of the character de-
seribed comprising an apparatus for making

- sand molds in a flask, a turn-table rotatable
relative to said mold-making apparatus, said-

turn-table carrying a -plurality of flask-re-
ceiving platforms, a standard adjacent each
platform, and a flask top-plate pivotally con-

% nected to each. standard and adapted $o be

raised and lowered relative to a flask on an
adjacent platform.

12. An apparatus of the character. de-
scribed comprising an apparatus for making
sand molds in a flask, a turn-table rofatable
relative to said mold-making apparatus, said
turn-table carrying a plurality of flask-re-
ceiving platforms, a standard adjacent each
platform, a flask top-plate pivotally con-

% nected to each standard and adapted to be

11

raised and lowered relative to a flask on an.

adjacent platform, a flexible connection con-
nected to the top-plate and extending over
a guide on the standard. and means operable
on said flexible connection to elevate the top-
plate. ‘

18. An apparatus of the character de-
scribed comprising an apparatus for making
sand molds in a flask, a turn-table rotatable
relative to said mold-making apparatus, said
turn-table carrying a plurality of fask-re-
ceiving platforms, a support adjacent each
platiorm, a. flask top-plate movably con-
nected to-each support, means associated with
each support for elevating the top-plate, and
elamping means adapted to secure a top-plate.
in position on a flask on a platform. '

14. A molding apparatus comprising an
apparatus for making a sand mold in a flask,
a turn-table rotatable relative o said mold:
making apparatus, said turn-table carrying

76
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a plurality of inclined flask-receiving plat-. -

forms, and a flask top-plate for each plat-

form, the flask top-plate being connected to
the turn-table by means for automatically ad-
justing said plate to the top plane of a flask
carried by the platform. ' ‘

15. A molding ‘apparatus comprising an
apparatus for forming a sand meld in a flask,
a turn-table rotatable relative to said mold-
forming apparatus, said turn-table carrying
a plurality of flask-receiving platforms in-
clined downwards toward the center of the
turn-table, and a top-plate for each platform,
each top-plate being pivotally connected to
the turn-table adjacent the inner end of the
platform. :

16. A molding apparatus comprising an
apparatus for forming a sand mold in a flask,
a turn-table rotatable relative to said meld-
forming apparatus, said turn-table carrying
a plurality of inclined platforms each rotat-
ably mounted on the turn-table, and a flask
top-plate for each platform, and means for
pivotally connecting each top-plate to the
turn-table. :

17. A molding apparatus comprising an
apparatus for forming a sand mold in a flask,
a turn-table rotatable relative to said mold-
forming apparatus, said turn-table carrying
2 pluarality of inclined platforms each rotat-
ably mouvnted on the turn-table, a flask top-
plate for each platform, means for pivotal-
ly connecting each top-plate to the -turn-
table, and -clamping means carried by each
top-plate and adapted to engage a platform
to clamp a flagk thereto. : :

18. A molding apparatus ‘comprising an
apparatus for forming a sand mold in a
flask, a turn-table rotatable relative to .said
mold-forming apparatus; said turn-table car-
ying a plurality of inclined platforms each
rotatably mounted on the turn-table, a-flask,
top-plate for each platform, means for pivot-
ally connecting- each top-plate to the turn-
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table, an equalizing clamp carried by each
top-plate and adapted to engage said plat-
form to clamp a flask thereto, and a compen-
sating conmnection between each top-plate and
the turn-table whereby the top-plate is ad-
justed to the top plane of a flask carried
by the platform.

19. A turn-table for foundry operations
comprising 2 frame including a center-bear-
ing, radial members extending from said cen-

' ter-bearing, a flask-receiving platform on

each of said members, an upright adjacent
each of said platforms and supported by the
frame, and a flask top-plate pivoted to each

of said uprights to swing into and out of
position on a flask supported on a platform.

20. A turn-table for foundry operations
comprising a frame including a center-bear-
ing, radial members extending from said cen-
ter-bearing, a flask-receiving platform on
each of said members, an upright on each
of said members, and a flask top-plate pivot-
ed to each of said uprights to swing into
and out of position on a flask supported on
a platform.

91. A turn-table for foundry operations
comprising a frame including a center-bear-
ing, radial members extending from said cen-
ter-bearing, a flask-receiving platform rotat-
able on each of said members, an upright on

ach of said members, and a flask top-plate

pivoted to each of said uprights to swing nto-

and out of position on a flask on a platform.

29. A turn-table for foundry operations
comprising a frame including a center-bear-
ing, radial members extending from said
center-bearing, a flask-receiving inclined
platform mounted to turn on a vertical axis
on each member, an upright on each of said
members, and a flask top-plate pivoted to
each of said uprights to swing into and out
of position on a flask on a platform.

23. A turn-table of the character deseribed

_ comprising a {frame, a center-bearing for the

45

frame, a plurality of mold-receiving plat-
forms arranged in circular relation on said
frame, a movable flask top-plate associated
with each platform and pivoted to the frame,

. a plurality of trip-dogs arranged in circular

50
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geries on the frame and concentric there-

with, and means adapted to engage said trip-

dogs individually to rotate the turn-table.
94, A turn-table of the character described

© comprising a frame, a center-bearing for the

frame, a plurality of mold-receiving plat-
formns arranged in cireular relation on said
frame, a movable flask top-plate associated

_with each platform and pivoted to the frame,

[0

a plurality of trip-dogs arranged in circular
series on the frame and concentric there-
with, each trip-dog being free to move in
one direction but having a stop to limit

. movement in the other direction, and means

adapted to engage said trip-dogs individual-
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ly to swing the dog in said other direction
to thereby rotate the turn-table.

925. A turn-table of the character described
comprising a frame, a center-bearing for
the frame, a plurality of mold-receiving
platforms arranged in circular relation on
said frame, a movable flask fop-plate asso-
ciated with each platform and pivoted to
the frame, a plurality of trip-dogs arranged
in circular series on the frame and concen-
tric therewith, and reciprocable means
adapted to engage said trip-dogs individual-
ly to rotate the turn-table,

26. A turn-table of the character described
comprising a frame, a center-bearing for
the frame, a plurality of mold-receiving
platforms arranged in circular relation on
said frame, a movable flask top-plate asso-
ciated with each platform and pivoted to
the frame, a plurality of trip-dogs arranged
in circular series on the frame and concen-
tric therewith, each of said trip-dogs being
pivoted to swing free in one direction and
having means to limit swinging movement
in another direction, and reciprocable means
adapted to engage said trip-dogs to cause the
same to engage the limiting means to rotate
the turn-table.

27. A turn-table of the character described
comprising a frame, a center-bearing for
the frame, a plurality of mold-receiving
platforms arranged in circular relation on
said frame, a movable flask top-plate asso-
ciated with each platform and pivoted to
the frame, a plurality of bifurcated trip-
dogs arranged 1n circular series on the frame
and concentric therewith, each of said trip-
dogs being pivoted to swing free in one di-
rection and having a stop to limit move-
ment in another direction, a reciprocable
member cooperable with said trip-dogs and
movable in the bifurcation thereof, said
member having means adapted upon move-
ment of said member in one direction to en-
gage a trip-dog to thereby rotate the turn-
table, and upon movement of said member
in the other direction to swing the trip-dog
on its pivot to clear said means.

98. A turn-table of the character described
comprising a frame, a center-bearing for
the frame, a plurality of mold-receiving
platforms arranged in circular relation on
said frame, a movable flask top-plate asso-
ciated with each platform and pivoted to
the frame, a plurality of bifurcated trip-
dogs arranged in circular series on the frame
and concentric therewith, each of said trip-
dogs being pivoted to swing free in one di-
rection and having a stop to limit movement
in another direction, a reciprocable flexible
member cooperable with said trip-dngs and
movable in the bifurcation thereof, said flex-
ible member having a projection adapted
upon movement of said member in one direc-
tion to engage a trip-dog to thereby rotate
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the turn-table, and upon movement of said
member in the other direction to swing the
trip-dog on its pivot to clear said projection.

29. An apparatus of tlie character de-
scribed comprising a mold-making device,
sand-delivering means to deliver sand to said
device, rammer means adapted to traverse
said device to ram sand delivered thereto, and
means wherehy the traverse of the ramming
means is controlled by said sand-delivering
means. i : ‘

30. An apparatus of the character de-
scribed comprising a mold-making device,
sand-delivering means movable to a position
to deliver sand to said device, rammer means
adapted to traverse said device to ram sand
delivered thereto, and means whereby the
traverse of the rammer means is controlled
In accordance with the position of said sand-
delivering means. :

3l. An apparatus of the character de-
scribed comprising a mold-making device,
sand-delivering means ‘having a retracted
position with relation to said device and mov-
able to a projected position to deliver sand to
sald device, rammer means adapted to trav-
erse said device to ram sand delivered thereto,
and means whereby the traversing movement
of the rammer means is auto matically con-
trolled in.accordance with the position of the
sand-delivering means..

32. An apparatus of the character de-
scribed comprising a mold-making  device,
sand-delivering means having a retracted po-
sition with relation to said device and mov-
able to a projected position to deliver sand to
sald device, rammer means adapted to trav-
erse said device to ram sand delivered there-
to, and means actuated by movement of the
sand-delivering means for controlling tray-
ersing movement of the ramming means.

33. An apparatus of the character de-
scribed comprising a’ mold-making device,
sand-delivering means having a retracted
position with relation to said device and mov-
able to a projected position to deliver sand
to said device, rammer means adapted to
traverse said device fo ram sand delivered
thereto, and means actuated by movement of
the sand-delivering means from projected
to retracted position to cause the ramming
means to traverse said device.

34. An apparatus of the character de-
scribed comprising a mold-making device.
sand-delivering means having a retracted
position with relation to said device and mov-
able to a projected position to. deliver sand
to said device, rammer means ‘adapted to
traverse said device to ram sand delivered
thereto, a power device for di ving said ram-
mer means, controlling means for said power
device, and means actuated by said sand-
delivering means for operating said control-
ling means. ‘

13

35. An apparatus of the character de-
scribed comprising a mold-making device,
sand-delivering means having a retracted
position with relation to said device and mov-
able to a projected position to deliver sand
to said device, rammer means adapted to
traverse said device to ram sand delivered
thereto, an electric motor for driving said
rammer means, and controlling means for
said motor, said controlling means being ac-
tuated by movement of said sand-delivering
means. ‘ :

86. An apparatus of the character de-

seribed comprising a mold-making device,
sand-delivering means having a retracted
Pbosition with relation to said device and mov-
able to a projected position to deliver sand
to said device, rammer means adapted to
traverse said device to ram sand delivered
thereto, an electric motor for driving said
rammer means, means for controlling the
electric eivcuit for said motor, and means ac-
tuated by said sand-delivering means for op-
erating said controlling means.
37. An apparatus of the character de-
scribed comprising a mold-making device,
sand-delivering means having a retracted
position with relation to said device and mov-
able to a projected position to deliver sand
tosaid device, rammer means adapted to trav-
erse said device to ram sand delivered there-
to, a power device for driving said rammer
meens, controlling means for starting said
power device to drive the rammer means, and
means actuated by movement of the sand-
delivering means from projected toward re-
tracted position to operate the controlling
means to start said power device.

388. An apparatus of the character de-
scribed comprising a mold-making device, a
sand-delivering means movable over said de-
vice to deliver sand thereto, rammer means
movable over said device to ram sand deliv-
sred thereto, and means under the control of
one of said movable means whereby the other
of said movable means can move toward the
said device cnly when the said one movable
means is out of position over said device.

. 39. An apparatus of the character de-
scribed comprising a mold-making device, a
sand-delivering means movable over said de-
vice to deliver sand thereto, rammer means
movable over said device to ram sand de-
livered thereto, and means under the control .
of said sand-delivering means whereby said
rammer means can move toward the said de-
vice only when the sand-delivering means is
out'of position over said device. '

40. An apparatus of the character de-
scribed comprising a mold-making device, a
reciprocable sand-delivering means movable
over said device to deliver sand thereto, ram-
mer means reciprecable over said device to
ram sand delivered thereto, said delivering
means and ramming means moving in inter-
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secting paths, and means controlled by move-
ment of one of said reciprocable means for
controlling the travel of the other of said re-
ciprocable means.

41. An apparatus of the character de-

seribed comprising a mold-making device,

sand-delivering means having a retracted po-
sition with relation to said device and mov-
able to a vrojected position to deliver sand
to said device and to resume said retracted
position, rammer means adapted to traverse
said device to ram sand delivered thereto,
power means to project and retract said sand-
delivering means, means to control said
power means, power means to traverse said
rammer means, controlling means for said
last-named power means, and means actuat-
ed by retraction of said delivering means to
operate said contrslling means to cause the
traversing movement of the rammer weans.

49. An apparatus of the character de-
seribed comprising 2 mold-making device,
sand-delivering means having a retracted
position with relation to said device and mov-
able to a projected position to deliver sand
to said device and to resume said retracted
position, rammer means adapted to traverse
said device to ram sand delivered thereto,
power means to project and retract said
cand-delivering means, manually operable
means to control said power means, power
means to traverse said rammer means, con-
trolling means for said last-named power
means, and means actuated automatically
by retraction of said delivering means to op-
erate said controlling means to cause the
traversing movement of the rammer means.

43. An apparatus of the character de-
seribed comprising a mold-making device,
sand-delivering means having a retracted po-
sition with relation to said device and mov-
able to a projected position to deliver sand
to said device and to resume said retracted
position, rammer means adapted to traverse
said device to ram sand delivered thereto,
power means to project and retract said
sand-delivering means, a second power means
to traverse said rammer Ineans, and control-
ling means including means to cause said first
power means to project and retract said sand-
delivering means, and means actuated by re-
traction of said sand-delivering means to
cause said second power means to traverse
said ramimer means.

44. An apparatus of the character de-
seribed comprising a mold-making device,
sand-delivering means having a retracted po-
gition with relation to said device and mova-
ble to a projected position to deliver sand to
said device and to resume said retracted po-
sition, rammer means adapted to traverse
said device to ram sand delivered thereto,
power means to project and retract said sand-
delivering means, a second power means to
traverse said rammer means, and interrelated

1,882,626

control means for said first-named and sec-
ond-named power means operable to cause
the first-named power means to project and
retract the sand-dclivering means, and then
cause the second-named power means to trav-
erse said rammer means.

45. An apparatus of the character de-
seribed, comprising a mold making device,
a shake-out device, a plurality of separate
and equally spaced mold receiving and sup-
porting platforms positioned in fixed circu-
lar arrangement, said platforms being so
spaced from each other that one of said plat-
forms will be positioned at said mold mak-
ing device when another of said platforms
is positioned at said shake-out device, a turn-
table carrying said platforms, and means to
advance said turn-takle in equal step-by-step
movements, each step being equal to the dis-
tance between said platforms whereby each
step will accurately position a platform at
each of said devices as said platforms are
advanced by said turn-table.

46. An apparatus of the character de-
scribed. comprising a turn-table having a
center bearing and having civeularly ar-
ranged thereon a plurality of separate and
equally spaced mold receiving and support-
ing platforms, each of said platforms being
mounted for substantially horizontal rota-
tion relative to said turn-table and having its
mold supporting surface inclined to the hori-
zontal,

47. An apparatus of the chavacter de-
seribed, comprising a turn-table having a
center hearing and having circularly ar-
ranged thereon a plurality of separate and
equally spaced mold receiving and support-
ing platforms, each of said platforms being
mounted for substantially horizontal rota-
tion relative to said turn-table and having its
mold supporting surface inclined to the hori-
zontal, and means to rotate said turn-table in
step-by-step movements.

In testimony whereof I have hercunto sub-

seribed my name.
ADAM E. GEDDER.
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