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8 Claims.

The invention relates to molding machines of
the type provided with fluid pressure operated
jolting, squeezing and pattern drawing means.

More particularly, the invention has special
reference to the variety of molding machines dis-
closed in Patent No. 1,676,662 granted to W. H.
Nicholls July 10th, 1928 which in turn is an im-
provement over the machine forming the basis of
an earlier prior Patent No. 1,472,807 to W. H.
Nicholls dated November 6th, 1923, In this type
of device there is provided a manually controlled
fluid pressure operated mechanism for imparting
a series of jolts to the mold flask for packing the
sand therein closely around the pattern. There
is also provided a similarly operated squeeze
means for applying a heavy pressure to the mold
flask for compacting or densifying the sand
therein in order to improve the quality of the
molds. Moreover, the squeeze mechanism acts,
when fiuid pressure thereon is relieved, to draw
the patterns from the mold. In the use of such
machines it has been the practice to leave to the
operator’s judgment the question of the number
of jolts to be applied and in some instances it
may frequently occur that, through haste or
carelessness, an insufficient number of jolts may
be given the flask. Then again if the operator
is in a hurry it is easily possible for him to re-
lease the fluid pressure operated squeeze means
before the pressure therein has built up to the
maximum. Either of these contingencies will
naturally result in producing molds which are not
uniform in density or compactness and this is
naturally a serious drawback.

It is with the above facts and conditions in
view that we have devised the present invention
which has for its principal object the provision
of a control means which may be set in advance
and which will automatically govern the number
of jolts applied to the flask so that as long as
the initial setting remains the same all the molds
of a series will be subjected to the same jolting
action instead of this being left to the discretion
or care of the operator.

A more specific object of the invention is to
provide an automatic jolt control comprising a
fluid pressure operated hydraulic type of valve
for timing the duration of the supply of fluid
pressure to the jolting mechanism, an adjust-
ment being moreover provided whereby the time
element may be regulated for varying the num-
ber of jolts applied to the flask.

Another important object of the invention is to
provide an automatic means for preventing the
release of the fluid pressure in the squeeze mech-

(CL 22—15)

anism until the pressure therein has built up to
the maximum whereupon a retaining latch on
the confrol valve is released enabling the valve
to be moved to neutral position, thereby insur-
ing the application of the same squeeze pressure
to all of the flasks in a series.

An additional object is to provide the above
mentioned aufomatic control means which is
well adapted to be built into and to form a part
of molding machines embodying the same general
principles as disclosed in said prior patents above
referred to though it is to be understood that this
is not limitative as the same mechanism can be
applied to other molding machines incorporating
fluid pressure jolt and squeeze means, it being
moreover a feature that this sutomatic control
could be installed as an adjunct to already exist-
ing machines without difficulty particularly as
our control devices are simple and inexpensive
to make and apply.

To the attainment of the foregoing and other
objects and advantages, the invention preferably
consists in the details of construction and the
arrangement and combination of parts to be
hereinafter more fully described and claimed,
and illustrated in the accompanying drawings in
which:

Figure 1 is a view mostly in vertical section
through a molding machine of the type shown in
said prior Patent No. 1,676,662, certain parts be-
ing broken away, and the automatic control
means being shown in side elevation,

Figure 2 is a view partly in elevation and partly
in section showing the manual control valve,
and looking at it in the direction of the arrow A
in Figure 1,

Figure 3 is a cross section therethrough taken
on the line 3—23 of Figure 2,

Figure 4 is a fragmentary elevation of the
manual valve with the automatic squeeze con-
trol means shown in section, the view being tak-
en on the line 4—4 of Figure 5, with the valve
body in section,

Figure 5 is a plan view of the manual valve,

Figure 6 is a vertical section through the auto-
matic timing or jolt control valve,

Figure 7 is a plan view thereof,

Though said prior Patent No. 1,676,662 speaks
for itself, yet, for the sake of clearness, follow-
ing is a description of the general construction in
order to explain more fully the functions and ad-
vantages of the automatic control ‘means form-
ing the subject matter of the present invention.

Referring more particularly to the drawings,
the numeral ! designatesthe base of the machine
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* which is folmed at its upper end with a relatlvely

10

15

large vertical cylinder 2 open at its. upper end
and closed at its lower end by a horizontal wall 3.
Formed integrally with the cylinder 2 and base {

are laterally extending horizontal arms 4-and 5,
“the latter being shown as broken away inasmuch
" as it is a duplicate of the former.

The arm 4
carries an upstanding post 6 which serves as:a
support for a pressure head; not shown in the
présent. instance. In the cylinder 2-is. fitted ‘a
large squeeze piston 7 closed at its'lower end and
open at its upper end. This 'squeeze piston. is
movable within the cylinder 2 in a vertical:di-
rection and its upward movement-is limited as by
a headed bolt 8 rigidly mounted -in the bottom
wall 3 of the cylinder and extending through a

hole in the bottom wall of the piston.  To.prevent
leakage the sgqueeze piston is provided with &

. packing ring 8 located near its lower end and bear-

20

25

ing agdinst the. inner wall of the cylinder 2.

Formed integrally at the center of the:bottom.
wall of the squeeze piston 7 is a relatively small

vertically arranged cylinder .10 which -extends
the entire height of the squeeze piston 1. “The
upper end of the small cylinder 10 is.opeh and its

Jower end is closed by the bhottom wall 11 of-the

. squeeze piston - and a-short- distance :above its
* “bottom this cylinder-10 is formed with an-exhaust

30

interior of the surrounding portion of the squeeze
Fitting:
within the-cylinder: 19-is-a hollow,- cylindrical-jolt
plunger {3 which is vertically. elongated, its length-
Deing greater than the height of the cylinder: (9.

35

port 12, of liberal size, which places the lower por-
tion of the eylinder 10 in communication with the

piston and -thence with the ‘atmosphere:

--Adjacent. its lower end the plunger is formed with

40

" inner surface of the cylinder 10 to form a fluid~
Formed integrally. with the-upper

- end-of the jolt piston is a jolt and squeeze head IT
45

60

65

: thereof iS-as Follows.

75

a transyerse wall:14, the cylindrical wall of the

plunger extending below said transverse wall -

_the “form of an -annular -skirt or flange
! 5 “which is provided near ' its ‘lower -end
with ‘2 packing ring {6 bearing against the

proof joint.”

which rests upon-the upper end of and closes the
squeeze piston and ‘which - also- closes the upper

-~ end-of the jolt piston except fora central threaded-
. cpening 18 which 1s closed by a plug I9 screwed'
-thereinto. -

The piston is lormed ~adjacent 'its -upper- end,

with-a charging port 28 of generous size and has
its cross wall 14 formmed with a port. 21 of much
less size than the ports 12 -and-20. The plunger,

_with ‘its end walls, defines an air reservoir:22- :
- which.extends throughout the greater portion of

the length of the plunger and therefore has con-
siderakle volume This reservoir is: closed except
for the vorts 28 and 21.-
the lower"

end -of the -cylinder -0, below. the

plunger, ‘and said port will be referred:to-as the:
“The cross wall -4 of the plunger
and the skirt or flange below thé sameé Wlll form"

admission port.

a piston head for the plunger.

The supply of compressed air to” the Jolf and
squeeze pistons is controlled by a manually op-
erable valve 28 which is represented as mounted

“1iithe lateral arm §; broken away in the draw-

ng - InTmes” recpects this valve is of the same
‘ypeas that shown:in said Patent No. 1,472;807
“hough, for the sake of clearness, the description
- This valve is  represented
sting o%:a base 24 and a casing 25 mounted
therson and forming a valve chamber 26.. In the
valve chamber-is mounted a- rotatable flat valve

as

‘the ‘piston 44:
) The port. 21 admits air:
from: the reservoir.22 into the expansion: space.at

2,102,377

or disk 21 having two arcuate concentric pas-
sages 28 and 29 'in its undersurface. The baseis
formed with a supply port 30 connected to-an air

 supply by means of a pipe-33. A pipe 34 connects

the lower: end- of the squeeze cylinder .2 with a
squeeze supply port 32 while connected: with a
port 36 is'a pipe 37 for supplying air pressure to

‘the port 20 of the jolting piston, there being, how-..

ever, interposed the automatically hydraulically.

-acting jolting control valve indicated as a whole

10

by the numeral 38 and which will be hereinafter =’

The rotary valve 21 is connected to a stem 39
by any suitable means and said stem is provided
at its upper end with an operating handle 40.

.more. fully. described. -The numeral 385 desig-:-
mnates an -exhaust port which may have -con-
‘nected therewith a small'manual valve 31 which
:.can be set to regulate the rate of exhaust.

By rotating the valve to the desired position, air ‘

“or:other fluid under pressure may be admitted to-
cperate the jolt piston or the. squeeze piston or -
to exhaust: the .air from beneath the squeeze.
piston. In. the pesition shown in Pigure 3 the "
ports -are arranged to admit air from-the: supply»

port 38, passage 29; pmt 35.and pipe 3T to the

25

. automatic control valve 38 and thence to the jolt

piston, this figure showing the squeeze piston cyl--

inder as open to the atmosphere through the ex-

~haust port 85. A partial rotation of. the ‘valve

clockwise will connect ‘the air “supply - from the

port-30 through the passage 28 and port 32 to the.

squeeze piston. .. After-the squeeze operation, par-

30

tial rotation -of the-valve. counterclockwise ‘will -

Yring it to its: neutral position- and connect the
squeeze piston. and:port 32 through the passage:

28 to the exhaust port 35 the supply and Jolt
piston ports being closed.

- The respect in which.the valve 23 differs’ from

what ©is - disclosed in said :prior Patent No,

1,472,807 is the provision on the valve 23 of auto-.

49:

matically acting meansto prevent the exhausting =

‘of 'the air from beneath the.squeeze piston-be-

fore the pressure has reached the maximum. To
accomplish this there is:provided:-on the handle

‘40 a'hollow extension formed as a casing 41 hav--

ing -a.chamber 42 therein and conteining a: ver-
tically -slidabie- latch :plunger 43. on: the -inter-
mediate portion of which is secured a-piston:44

45

located within the chamber 42 and urged down- -

wardly by a coil spring-45: surrounding the ‘upper: 50
portion of the latch plunger and abutting w1th1n AR
a chambered plug 46 -which is threadedly -ad~ "

justably connected with a ‘bushing 47 screwed:

into and.closing the top of the chamber 42. “The ‘. :

plug 46 ‘has an outlet 48 to the atmosphere to

‘prevent compression of air-in’ ‘the chamber -above
“When- the -handle-40 is ‘moved .
".-into the squeeze bosition the latch plunger-. 43
will ride up over the :inclined surface :49-and
‘¢atch behind the vertical shoulder:58 of a keeper:
51 formed or secured upon the upper portlon of

85

e

the valve’casing 25. ''The spring: tension urging - '

“the. plunger 43 downwardly may be regulated by
After the :valve is thus
latched it cannot -be moved ‘manudlly. . To- éffect |
}release we prowde 4 pipe 52 communicating with’
_ the’lower end of the chamber ‘42 and connected

rotating the plug. 46.

with'a port 53 at the bottom of-the squeeze ¢cylin-

der ‘2. It ‘will be-seen that after the valve has
" been Tatched it will remain so until:thé air-pres-’

sure in the squeeze cylinder builds up.to the
maximum Whereupon this “pressure - passmg

0

through the pipe 52 into the chamber 42 will 1ft - -
the piston 46 agdinst the resistance of the spring -
45 and retract the latch plunger 43 out of “en- yx
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gagement with the keeper 5! whereupon the
valve handle may ke turned to the proper posi-
tion for exhausting the air from the squeeze
cylinder.

The Jjolt and squeeze head {7 is formed with
laterally extending arms 54, one of which is here
represenied as broken away, and these arms
carry vertically extending tubular sockets 55 at
their outer ends. Secured upon the head is a
patiern plate supporting frame %6 and upcn this
is secured the pattern plate 37 over which is
placed the msld flask 8%, Surrounding the frame
56 is a substantialiy rectangular flask supporting
frame 58 upon which the marginal front and
rear edges of the flask are adavted to rest. The
frame 89 is provided at its corners with de-
pending guide pins 68 which slidably fit within
the sockets 58. The snds of the frame 58 are
provided centrally with depending plunger rods
§¢ which are slidably fitted within sockets 62
carried by the ends of the arms 4 and 5. Within
the sockets the rods $1 are adapted to be engaged
by lock-up means, nct shewn, to hold the frame
59 and the flask in an elevated position after
the sgueezing operation. The jolt and squeeze
head {7 is not locked up but is free to return
after a squeezing operation and to carry the pat-
tern plate down with it. The patterns 82 are
thus drawn from the mold.

The automatic eontrol valve which is indicated
as a whole at 22 in Pigure 1 and which is pro-
vided for the purpose of regulating the number
of jolis o be applied to the molding fAask is illus-
trated in detal] in Figure 8 wherein it is shown in
closed position. This valve mechanism comprises
a casing or body 84 formed with a bore 85 gnd a
chamber or reservoir 88, the latter having a fill-
ing opening 87 normsally closed by a plug 68
vented at 88 to prevent the development of pres-
sure, This chamber or reservoir also has g
clean-out opening normally closed by a plug 79,
The casing itsel? may have any preferred means
whereby it may be mounted upon the molding
machine, as for example it may be provided with
Jateral ears 7! which provide accommodation for
securing holts.

The lower end of the bore 885 is closed by a
screw plug 72 ough which extends a nipnle 73
connected with the compressed air conducting
vipe 27 which leads from the manual control
valve 28. The intermediate portion of the cas-
ing or body 85 is formed with an outlet port 74
with which is connected a pipe 75 leading to the
vort 29 of the jolfing cylinder. Slidable axially
within the bore 65 is . valve device including a
stem 78 provided at its lower end with a valve
head 77T which resis on for of the plug 72 as
shown by dot and dash lines when this auto-
matic valve is open but which obstructs the out-
let port T4 for cutting off flow of ecompressed air
to the jolting eylinder when the automatic valve
is closed. This valve head 77 is formed with pas-
sages 18 which permif comoressed air to pass
abhove the head. A% its intermediate portion the
stem 7% is equivped with a suitably packed piston
7¢ urged downwardly by a coil spring 89 within
the confines of which is a nut 8¢ screwed onto
a threaded portion of the stem 78 for holding the
piston assembled and in proper position in abut-
ting engagement with 2 flange or collar 22 on
the stem.

The upper end cof the hore 85 is closed by a
secrew plug 82 through which extends an ex-
teriorly threaded slesve 84 carrying, at its lower
end, an abutment 8% engageable by the nut 81

3

for the purpose of limiting the upward movement
of the piston 79 and hence the stem 16 and valve
head 77. The space above the abutment 85 con-
stitutes an oil chamber 88 which communicates
with the reservoir 88 through a port 87 and
which also communicates with the interior of
the sleeve 84 through poris 3§. The space be-
tween the piston 79 and the abutment 85 like-
wise constitutes an oil chamber 89 which com-
municates with the reservoir 68 through a port
90 and a passage 94, the latter heing normally
closed by an upwardly unseating ball check valve
82. In order that cil may be enabled to pass,
under proper conditions of operstion, from the
chamber 8% into the chamber 8§ and thence into
the reservoir 66, the upper end of the stem 78,
where it is-adapted to enter the sleeve 84, may
be slightly reduced in size or may have longi-
tudinal grooves to provide a slight clearance
space 83 between its periphery and the interior
of the sleeve.

In the operation of the machine, after the flask
has been placed in position over the pattern plate

5

10

15

20

and filled with sand, the valve 28 is manipulated .

to direct air under high pressure through the
pipe 87 into the automatic jolt timing valve 38
and thence through the charging port 22 of the
plunger reserveir 22. Air entering the valve 38
through the pipe 37 passes through the nipple
72 and enters the lower portion of the bore §5.
Normally the piston 79, stem 7§ and valve head
71 are at the lower limit of their movement. Air
entering the lower portion of the bore €5 passes
through the passages 78 in the valve head 17 and
flows threugh the outlet pipe 75 to the jolting
reservoir. When air enters this reservoir 22 it
passes through the admission port 2f into the
cylinder space below the plunger. The plunger
is forced upwardly a short distance, carrying with
it the head 17, the frame 58, the pattern plate
BT and the flask. A short upward movement of
the plunger causes the flange 5 to uncover the
exhaust port {2 to vent the cylinder i€ to the
atmosphere and permit the plunger and the
various parts which it supports to drop back
until the head {7 strikes the upper end of the
sdueeze piston 7. The port 12 then becomes
covered whereupon air pressure in the reservoir
22 will again pass through the port 2! and build
up beneath the transverse wall {4 so that the
plunger 22 will again be forced upwardly for an-
other jolt. These jolf movements continue in
rapid succession as long as air under pressure
is permitted, by the automatic valve 38, to enter
the plunger reservoir 22. By the provision of the
relatively large air reservoir 22 closely adjacent
to the expansion space below the plunger, 3
very rapid jolt operation is efiected. It has been
found desirable in practice to reduce the extent
of the flask 1ift and to cause the jolts to occur
with great frequency. 'The present arrangement
accomplishes this. The volume of space below
the plunger is small in comparison with the vel-
ume of the reservoir 22 even in the elevated
position of the plunger. It is obvious, therefore,
that in equalizing with the small expansion space
the pressure in the reservoir 22 is reduced only
slightly. A large volume of air at high pressure
is therefore constantly maintained during the
jolting operation almost at the immediate point
where it is needed. The admission port 2i is
made much smaller than the exhaust port 12 in
order that very little air shall be lost when the
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1

cylinder space -below the plunger is vented to

the atmosphere.

In . prior constructlons, even in -said -former

“Patent No. 1,676,662, the number of jolts applied

to the flask was a matter which was not definitely
controlled ‘in that reliance was placed simply

: ‘ypon the operator and under such circiimstances

10

“automatically.

it naturally occurs that.a series “of molds would
not necessarily be subjected to the same num-

ber- of jolts, this resulting.in lack-of uniformity-

in- the molds. However, with. the -automatic
valve 38.interposed in the compressed &air ‘supply
line from the manual valve 23 to the plunger
reservoir 22, the number of jolts -is. governed
The manner in which  this-is
accomplished is that when the manual valve is

"oprnea for supplying air to the valve 38 and

20

thence out through the port 14 ‘and pipe 15 to
the plunger reservoir, a portion of the- air pass=-

ing through the passages 18 in the valve head 17 -
- eauses pressure-to build up -benéath the: piston
19 ‘which -is then urged. upwardly against ‘the

resistance of the _spring 88.  This causes; pres-

25} sure to be applied by the piston to the oil within

the chamber 8¢ and this oil is slowly- forced -out
through  the space 93 into the -sleeve ‘84 from

‘which- it passes’ thmugh the ports 88 into:-the

- chamber 86 from which it flows through- the

30

port 81-into the reservoir 66." "When the stem

76 and piston 79 have reached the upper limit of. -
their movement, with the nut 81-engaging against
" preferred.embodiment of the.invention, it should

the abutment 85 as a.stop; the valve head 17 is

in obstructing’ relation to:the, outlet port 14 ‘so

the compressed “air 'is supplied to the plunger

-
50

55

. that flow of compressed air to the jolting plunger
“is. cut off. - An appreciable time is required for
the oil to pass up through the small space 93 and -

as a _consequence the time interval during which

reservoir 22 will be considerable so. that a series

-of jolts will be applred to the flask. 'By screw- .
ing the sleeve 84-in or out and thereby changing -

the vertical Tecation of the abutment 85 the éx-

“tent of movement of the piston 19, stem 16 and
- yalve head. 11 may be varied so that a greater
or less time will be required for ‘the automatic--

valve to.close. A- feature of 1mportance is that

after such an ad;ustment is.made every time the

valve.23 is opened for jolting purposes identical-

1y the same number. of jolts will be applied, there- -
by insuring uniformity in the packing -of- ther

sand about the patterns.-

After the. jolting operation is’ completed - the
valve handle 40 should of course be returnedto: -
its ‘neutral or.intermediate pos1t10n to:close‘the -

~ supply port. 30 Whereupon the -pressure of ‘the
“-spring 89 will force the pls*on 19, stem 16-and

“valve head 17 downwardly:so-that the.-outlet.
- port 14 will again be unobstructed, the parts be-

- 80

70

ing then ready for the next desired: jolting oper-

-ation, When the piston and dssoclated parts thus:
" moves downwardly,- “suetion ‘is-produced -in “the-
- ~chamber 8% .whereupon ‘oil will be drawn- from -
“the reservoir §6 through the port 90 and passage
=91, unseating the ball 92 and again filling the'

chamber 89,

“After the 101t1ng operalt!on, the manual valve-,
. 238 op°ned by swinging:-the Jhandle 8010 the:

© squeeze -position. .whereupon air is - admitted
through the pipe 34 -info the 1arge squeeze:- eyl--

inder 2 to raise the piston'1.” The piston T car-

ries upwardly with it: the plunger 13, the ‘head

17, the flask: sunpmtmg frame 59, the flask 58

~and the pattern plate ‘until the pxesser board ‘94

o
)]

‘;is forced agamst the pressure head to compress

2,102,377

the sand “about the patterns.
handle ‘40 is ‘thus .moved, the automatic - latch
43 engaging behind the shoulder §0,.as previously

_described, will prevent manual movement of the
_valve to its exhausting position until the pres--

When the valve

=)

sure-within the-squeeze- cylinder has reached:the .

maximum, whereupon the air .pressure “in the
squeeze cylinder passing through the port 53 and

pipe 52 into"the chamber 42 beneath the piston

44 will release the latch and permit the operator .
‘to move the:valve into its exhaust position so

that the air pressure in the squeeze -cylinder . 2

10

may DPass back. through the pipe 34 back to: the -

valve body or casing ‘28 and- out. through the ex-

haust port 35.to the atmosphere. -
‘From the foregoing-description and a study of

‘the drawings it-will'be apparent that there has
thus ‘been provided a ‘molding machine “having -
: poqmve and. efficient means for governing, auto- '
matically, the number of jolts and for prever‘tmg'

premature rélease  of- the squeeze mechamsm,

20

thereby insuring umform packing and den51ty of -

the saand-absut the’ pattern. . The mechanism is’

simple and - may be applied- to already ex1st1ng

mold machines of the type disclosed and even of:
different varieties.as there is no. definite limita-
tion in this respect. It is thought from the above = .

that the. construction, operation and advantages

will be.readily apparent to one skﬂled in the.art

without further. explanation.

“While there has been shown. and descrlbed the -

be understood that the disclosure is merely:an ex-

-emplification .of the principles:involved s the-

right is reserved- to make all such changés in the

details of -construction. as.will -widen the field of B
utility .and increase.the. adaptability of the de- -

vice provided such changes constitute no depar-
ture from the spirit of the invention or the scope
of the claims hereunto appended. -

40

Having thus described.the 1nvent1or1 we clalm S
1..In a molding machine, the combination of .4~ -

squeeze ¢ylinder and a piston operating therein, a
jolting cylinder, a jolting plunger operating with-.

in the jolting:cylinder, and supporting means for. 4

2 flask to be jolted by.said jolting plunger- and ‘-

- subsequently .pressed by said squeeze piston, a -
“manually operable control-vaive for. selectlve]y,j :
“supplying fluid pressure to. the jolting plunger or .
to the squeeze cylinder amd for subsequently. ex- o
_hausting fluid pressure from .the latter,.means
“for preventing operation of the valve to exhaust -

fluid- pressure. from the.squeeze. cylinder until the.

- pressure;therein has reached the maximum,.and
a normally. bpen and retardedly closed automatic -

fluid pressure operated valve remote and separate -~ -

from- the manual valve interposed. hétween -the
connection from the manual.valve to said_jolting:

cylinder for controlling the numcer of Jolts xzxven
said jolt cylinder.

2. In. a2 molding machme H’ie combmamon of a
squeeze -cylinder and & biston operating., t‘lerem
a jolting cylinder,. &’ joliing- plunger. ol
within the jolting cylinder, and supporting means
for.a flask {o }‘e jolted by said jolting.plunger
and subsequently pressed. by said squeeze piston,
a manually operable control valve for Selectively

hausting. fluid pressure from’ the latter,~-means

--operating .

‘supplying. ﬂmd presiure-to-the jolting. plunger or- -~
_ to-the squeeze cylinder -and: for subsequently ‘ex-

_' for preventing operation: of thervalve: to -exhaust -
- fluid pressure from-the squeeze cyhnder until-the

pressure therein has reached the faXimum;a’ nor~ - R
mally open and retardedly dOSed automatlc fluid 7,5
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pressure operated valve interposed between the
fluid pressure connection from the manual valve
to said jolting cylinder, and means for adjusting
said automatic valve for varying the duration of
the flow of fluid pressure therethrough and there-
by controliing the number of impacts of the jolt-
ing plunger imperted o the flask support.

3. A molding machine comprising, in combina-
tion, a squeeze cylinder having a sgueeze piston
therein, a jolting cylinder within the squeeze pig-
ton, a jelting plunger within $he joliing cylinder,
a support for a flask above both of said cylinders
to be repeatedly jolted and then sgueezed, dif-
ferential ported communication between the jolt-
ing cylinder and the atmosphere for effecting re-
ciprocation of the jolting plunger as long as the
fluid pressure is supplied within the jolting cylin-
der, a manual control valve selectively operable
to supply fluid pressure to the jolting cylinder, to
the squeeze cylinder or to exhaust fluid pressure
from the latter to the atmosphere, an automatic
valve interposed in the fluid pressure connection
between said manusal valve and the jolting cylin-
der for varying the duration of the flow of fluid
pressure to the latter and means for automatically
locking said manual contrel valve in squeeze
cylinder operating position until the pressure
therein has reached a maximum.

4. A molding machine comprising, in combina-
tion, a squeeze cylinder having a squeeze piston
therein, a jolting cylinder within the squeeze
piston, a jolting plunger within the jolting cyl-
inder, a support for a flask above both of said
cylinders to be repeatedly jolted and then
squeezed, differential ported communication be-
tween the jolting cylinder and the atmosphere for
effecting reciprocation of the jolting plunger as
long as the fluid pressure is supplied within the
jolting eylinder, a manual control valve selectively
operable to supply fluid pressure to the jolting
cylinder, to the squeeze cylinder or to exhaust
fluid pressure from the latter to the atmosphere,
an sutomatic vaive interposed in the fluid pres-
sure connection between said manual valve and
the jolting cylinder for varying the duration of
the flow of fluid pressure to the latter, said auto-
matic valve having an inlet and an outlet, a lon-
gitudinally movable valve head within the auto-
matic valve normally in nen-obstructing relation
to the outlet therefrom, means responsive to fuid
pressure entering the inlet for moving said valve
head to cutlet closing position and means for auto-
matically locking said manual control valve in
squeeze cylinder operating vposition until said
squeeze cylinder pressure has attained a maxi-
mum,

5. A molding machine comprising, in combina-
tion, a squeeze cylinder having a squeeze piston
therein, a jolting cylinder within the squeeze pis-
ton, a jolting plunger within the jolting cylinder,
a support for a flask above both of said cylinders
to be repeatedly jolted and then squeezed, differ-
ential ported communication between the jolting
cylinder and the atmosphere for effecting recip-
rocation of the jolting plunger as long as the
fluid pressure is supplied within the jolting cyl-
inder, a manual control valve selectively operable
to supply fluid pressure to the jolting cylinder, to
the squeeze cylinder or to exhaust fluid pressure
from the latier to the atmosphere, an automatic
valve interposed in the fluid pressure connection
between said manual valve and the jolting cyl-
inder for varying the duration of the flow of fluid
pressure to the latter, said automadtic valve having
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an inlet and an outlet, a Iongitudinally movable
valve head within the automatic valve normally
in non-obstructing relation to the outlet there-
from, means responsive to fluid pressure entering
the inlet for moving said valve head fo outlet
closing position, means opposing movement of
said vaive head and thereby retarding closing of
said outlet and means for automatically locking
zald manual control valve in squeeze cylinder
operating positionn until said squeeze cylinder
pressure has attained s maximum.

6. A molding machine comprising, in combina-~
tion, a squeeze cylinder having s sgueeze piston
therein, s jolting cylinder within the squeeze

-piston, a jolting plunger within the jolting cyl-

inder, a support for a flask above both of said
cylinders to he repeatedly jolted and then
squeezed, differential ported communication be-
tween the jolting cylinder and the atmosphere for
effecting reciprocation of the iolting plunger as
long as the fluid pressure is supplied within the
jolting cylinder, a manual control valve selec-
tively operable to supply fluid pressure to the
Jjolting cylinder, to the squeeze cylinder or to
exhaust fluid pressure from the latter to the
atmosphere, a fully automatic valve interposed in
the fluid pressure connection between said manual
valve and the jolting cylinder for varying the
duration of the flow of fluid pressure to the latter,
said automatic valve comprising a casing having
an inlet and an outlet, a longitudinally movable
stem within said casing carrying a head normally
in non-obstructing relation to the outlet but
adapted to close the same, said head having pas-
sages to permit fluid pressure entering the casing
to pass through the head, a piston on the stem
adapted o be moved by Auid pressure passing
through the head, circulatory fluid means in ad-
vance of said last named piston for epposing
movement thereof and thersby retarding closing
movement of said valve head, fluid pressure means
for locking said manual control valve in squeeze
cylinder operating position, and means for releas-
ing said locking means after said squeeze cyl-
inder pressure has attained a maximum.

7. In a molding machine, a jolting mechanism
comprising a vertically disposed cylinder: s plung-
er in said cylinder; a mold flask support adapted
to be raised and lowered by the reciprocation
of the plunger; a compressed air reservoir carried
by the plunger and provided with a charging port
to receive air from a compressor; an admission
port leading from the reservoir to the cylinder be-
low the plunger, an exhaust port leading from the
cylinder adjacent the lower end theresf ; the
plunger being adapted to close the exhaust port
in its lowermost position and to open said port
when it raises to a certain height, a manual valve
for supplying fluid pressure to the cylinder, an
automatic valve Interposed between the manual
valve and said cylinder, said automatic valve
being operated entirely by fluid pressure supplied
therete by said manual valve but being separate
therefrom, and embodying means for cutting off
passage of fluid pressure to the eylinder after a
predetermined length of time, fluid pressure
means for locking said manual control valve in
squeeze cylinder operating position, and means for
releasing said locking means after said squeeze
cylinder pressure has attained 2 maximum.

8. In a molding machine, & jolting mechanism
comprising a vertically disposed cylinder; a plung-
er in said cylinder; a mold flask sugport adapted
to be raised and lowered by the reciprocation of
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-"-the:plunger:and: provided with a charging port to

10

15

receive air from-a -compressor; -an admission:port
leading from the reservoir: to- the cylinder below

- the: plunger, an exhaust-port leading from the
-cylinder- adjacent: the lower end: thereof; the
~plunger being -addpted-to-cloge the-exhaust port
in”its lowermost. position and to- open said port

when it raises to. a certain_ height, a manually

-operable valve:for supplying fluid pressure tosaid
cylinder; and an automatic valve interposed in the °
-fluid pressure - connection between the manual

valve and said cylinder; said automatic valve com-
prising a casing having an:inlet and an outlet, a
smgle stem- slidable- axially of saxd ‘casing, an

2,102,377

the plunger; a.compressed alr reservoir carried by -apertured . head: on said: stem. norma.lly in-non-
_ obstructing relation. to said outlet. but. movable -
‘to close-the:same, a-piston carried. by said.stem -
-‘and subjected to fluid pressure: entering the inlet

.and- passing. through said apertured head;. hy-

drsulic:means-preventing rapid. movement: of said

last named piston and thereby retarding the-clos-:
.ing movement of said valve head, fluid: pressure
_ means. for- lacking said manual control valve:in.
‘squeeze cylinder. operating position, and:means:
for releasing said locking means after said squeeze

cylinder pressure has attained.a maxlmum

WH..LIAM H. NICHOLLS:
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