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HEWLETT.

UNITED STATES PATENT OFFICE.

AND MADDRA J. HEWLETT, OF KEWANEE, ILLI-
J. HEWLETT ASSIGNOR TO SAID ALFRED M.

MOLDING APPARATUS.

No. £08,367.

Specification of Letters Patent.

Patented Dec. 26, 19C5.

Application filed November 8, 1903. Serial Ne 180,498,

To all whom it 1wy coneern:

Be it known that we, ALrrED M. HEWLETT
and Mappra J. HEwLETT, citizens of the
United States, residing at Kewanee, in the
county of Henry and State of Illinois, have
invented certain new and useful Improve-
ments in Molding Apparatus, of which the
following is a specification, reference being
had to the accompanying drawings.

Our invention relates to the molding of
sand or analogous material for the formation
of cores or in making molds, and has particu-
larly to do with mechanism for utilizing com-
pressed air to distribute and pack the sand in
the mold or flask, which, generically, forms
the subject-matter of our application, Serial
No. 177,353, filed October 16, 1903. In our
said application the generic invention is illus-
trated as embodied In a rotary machine; but,
as therein explained, it may also be embodied
in a reciprocating machine, and our present
application has to do with the latter type of
apparatus.

In the drawings of our present application
we have illustrated a reciprocating machine
as employed for the production of molds in
flasks of the ordinary type; but it will be un-
derstood that it may be applied also to the
production of cores.

Referring to the drawings, Figure 1 is an
end elevation of our improved molding ap-
paratus. Fig. 2 is a side elevation thereof.
Fig. 3 is a vertical section on line 3 3 of Fig.
1.~ Fig. 4 is a vertical section on line 4 4 of
Fig. 2. TFig. 5 is a horizontal section on line
550f Fig. 1. Fig. 6 is an enlarged detail, be-
ing a partial vertical section of the compres-
sion-cylinder- and air-cup. Fig. 7 is a per-
spective view illustrating part of the mech-
anism for operating the air-valve. Fig. 8 is
a horizontal section on line 8.8 of Fig. 1.
Fig. 9 is a detail, being'a partial vertical sec-
tion of the compression-cylinder and flask.
Fig. 10 is a horizontal section on line 10 10 of
Fig. 9. Fig. 11isa detail illustrating part of
the mechanism for operating the air-valve.
Fig. 12 is a vertical section of the air-valve.
Fig. 13 is a perspective view of one of the
stops for reciprocating the carriage, and Figs.
14 and 15 are details illustrating the muti-

" lated gears by which certain parts of the

mechanism are operated.
Our improved machine has to do with the
production of sand molds or cores by causing

compressed air to permeate the mass of sand
and to enter the mold or flask, carrying the
sand with it in individual particles or very
minube masses into and throughout the dif-
ferent portions of the mold or flask, so that
the sand is packed uniformly, the air escap-
ing through the partings or connections of
the mold or flask, which are tight enough to
retain the sand, but not the air, the result be-
ing that the sand is packed just as solid in
one part of the mold or flask as in another.
Generally speaking, the machine which
forms the subject-matter of our present ap-
plication consists of a reciprocating carriage
adapted to carry the mold or flask into and
out of position to receive the charge of sand,
a compression-cylinder of any suitable shape,
the term “cylinder’’ being employed in a
generic sense, adapted to contain the sand
with which the mold or flask is to be charged,
suitable mechanism forsupplying compressed
air to the compression-cylinder at the proper
times, and operating mechanism for actuat-
ing the different parts of the mechanism,
Referring now to the drawings for a de-
tailed descriptionof the machine thereinillus-
trated, 16 indicates the bed-plate of the ma-
chine, from which rise four columns 17 18 19
20, as illustrated in Fig. 5. Said columns sup-

port a top plate 21, which is rigidly secured.

thereto and serves to support certain parts
of the machine, as will be hereinafter de-
scribed.

99 indicates the compression - cylinder,
which, as best shown in Fig. 4, is of the shape
of an inverted funnel, its neck 23 being up-
permost. At its lower end the compression-
cylinder 22 is provided with a perforated
plate 24, having a number of perforations 25,
through which the sand is discharged from
said compression-cylinder. The perforations
35 are made small enough to retain the sand
in the compression-cylinder except when it
is forced out thereof by the action of the com-
pressed air, as will be hereinafter described.
The compression-cylinder 22 is supported by
a wheeled truck 26, the wheels 27 of which
run on rails 28 29, supported on cross-bars 30
31, secured to the columns 17 18 19 20, as
shown in Fig. 4, the arrangement being such
that the truck 26 may move backward and
forward upon said rails, carrying the com-
pression - cylinder 22 with it. - In order to

support the compression-cylinder so that it
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will be free to move vertically to a slight ex-

tent, it is fitted between longitudinal bars 32

33 and cross-bars 34 35, as shown in Fig. 3,

its upper end being provided with a flange 36,

\lz)vhich rests upon the upper surfaces of said
ars.

37 indicates an imperforate plate, prefer-
ably formed integral with the flange 36 and
extending laterally therefrom, as shown in
Fig. 4. The plate 37 extends under a sleeve
38, which forms an extension of a funnel 39,
supported by the top plate 21 near one end
thereof, as shown in Fig. 4. The funnel 39
forms a sand-receptacle from which sand is
supplied from time to time to the compres-
sion-cylinder 22, the arrangement being such
that by moving the truck 26 to one end of the
rails 28 29 the compression-cylinder may be

. brought under the sleeve 38, so as to register
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35

therewith, and consequently permit the sand

in the funnel 39 to enter the compression-
cylinder. When the compression-cylinder is
moved out from under the sleeve-38, the
plate 37 closes said cylinder and prevents the
further escape of sand from the funnel 39.
The object of making the sleeve 38 separate
from the funnel 89 is to permit vertical move-
ment of said sleeve independently of the fun-
nel, which is necessary inasmuch as when the
compression-cylinder 22 is moved vertically
the plate 37 moves with it, and consequently
raises the sleeve 38.

The normal position of the compression-

cylinder 22 is at the center of the machine, at

which time it registers with a compressed-air
cap 40, secured to the under side of the top
plate 21 and having a V-shaped tongue 41 on

- 1tsunder surface adapted to engage the flange
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36 at the top of the compression-cylinder 22.
In order to form an air-tight connection be-
tween said parts, the flange 36 is provided
with a rubber gasket 42, as shown in Fig. 4,
so_that when the compression - cylinder is
raised into engagement with the tongue 41
sald tongue is embedded in said gasket, there-
by preventing the escape of air.  The air-cap
40 1s connected by a pipe 43 with a valve 44,
as shown in Figs. 4 and 12. The valve 44 is
connected by a supply-pipe 45 with any suit-

able source of supply of compressed air. As )

shown in Fig. 12, the pipe 45 communicates
directly with a valve-chamber 46, in which is
mounted a slide-valve 47, which is adapted
to bear against one side 48 of the valve-cham-
ber in which are passages 49 50, respectively.

. The passage 49 communicates with the pipe

60
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43, while the passage 50 communicates with
an exhaust-pipe 51, as shown in Fig.12. The

‘slide-valve 47 is provided with a concavity

52 in the surface next to the passages 49 50,
and when said slide-valve is in its normal po-
sition it overlies the inner ends of both said
passages, so that the pipe 43 is then in com-
munication with the exhaust-pipe 51 and is
cut off from the valve-chamber 46. By mov-

808,367

ing the slide-valve 47 downward, however,
the inner end of the passage 49 is uncovered,
connecting it with the valve-chamber 46 and
permitting compressed air therein to pass
through said passage 49 and pipe 43 to the
air-cap 40. The exhaust-passage 50 remains
closed by the slide-valve 47. Thus the air-
cap 40 maybe connected either with the com-
pressed-air supply or with the exhaust by op-
erating the slide-valve 47 -and is normally
connected with the exhaust.

The slide-valve 47 is operated by means of

a rod 53, which extends through the valve- -

casing and is connected with the inner end of
an operating-lever 54. (Best shown in Fig.
4.) Sald lever is mounted upon a pivot 55,
secured to the top plate 21, as shown in Fig.
4, and its inner end is normally held in ifs
uppermost position by a spring 56. The
outer end of the lever 54 is bent downward,
as shown at 57 in Fig. 4, and overlies the
outer end of a flexible bar 58, secured to the
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upper portion of the column 19, as shown in _

Figs. 4 and 11.  Obviously by elevating the
outer end of the lever 54 the inner end there-
of isdepressed, and the valve 47 consequently
moved downward in the valve-chamber 46
to admit compressed air to the air-cap 40:
The lever 54 1s so operated by means of a
pin 59, carried by a rotary disk 60, which is
secured to the upper end of a shaft 61,
mounted n any suitable bearing in the
frame of the machine between the columns
18 19, that the pin 59 is adapted to rotate in
a horizontal plane and to engage the under
surface of the bar 58. Tn order to cause the
pin 59 to operate the lever 54 momentarily
only, said pin and the bar 58 are so arranged

90

95

100

with reference to each other that said pin en- -

gages only the free end of said bar, which is
bent downward at that point, as shown at 62
in Fig. 11, the remainder of said bar being
placed high enough to clear the pin 59. By

.this construction when the disk 60 rotates at

a certain period in its rotation the pin 59 will
engage the free end of the bar 58; elevating
it into engagement with the depending arm
57 of the lever 54 and raising said arm so as
to rock said lever and depress the slide-valve
47, thereby admitting compressed air to the
air-cap 40.  As soon as the pin 59 passes be-
yond the bar 58 it returns to its former posi-
tion, and the spring 56 raises the inner end
of the lever 54, restoring the slide-valve 47
to 1ts position over passages 49 50, thereby
connecting the air-cap 40 with the exhaust.
The disk 60 by its rotation also operates to
reciprocate the truck 26 by means of a con-
necting-rod 63, one end of which is connect-
ed with the pin 59, its other end being piv-
otally connected by a pin 64 with the adja-
cent end of the truck 26, as shown in Fig. 4.
The shaft 61 is rotated to rotate the disk
60 and reciprocate the truck 26 by means of

a shaft 65, mounted in suitable bearings 66
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67, provided with supports 68 69, respec-
tively, as shown in Fig. 4. The shaft 65
carries a mutilated beveled gear 70, which is
adapted to mesh with a beveled pinion 71,

mounted on the lower end of the shaft 61.

As shown in Fig. 15, one-half the surface of
the gear 70 is smooth, so that during half of
each rotation of the shaft 65 the pinion 71
and shaft 61 remain stationary. The gear
70 is twice the diameter of the pinion 71, so
that both the gear 70 and pinion 71 are oper-
atively engaged during only one-half the
period of rotation of the shaft 65. The
shaft 61 is nevertheless given a complete ro-
tation for each rotation of the shaft 65. The

- object of this construction will be hereinafter
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set forth.

72 indicates a table mounted on the sup-
ports 68 69 and preferably formed integral
therewith. Said table is provided near its
opposite edges with rails 73 74, extending at
right angles to the rails 28 29, as shown in
Fig. 4. 75 indicates a carriage mounted to
travel upon said rails 73 74,said carriage hav-
ing wheels 76, which run upon said rails, as
shown in Fig. 4.

77 78 indicate stop-blocks near the oppo-
site ends of the rails 73 74, as shown in Fig.
2, said blocks being adapted to engage the
wheels of the carriage 75 to limit their further
movement.

79 80 indicate spring-stops which are car-
ried by the blocks 77 78, respectively, and
are adapted to project over the wheels of the
carriage 75 to engage the inner portions
thereof and hold the carriage at one side of
%he machine or the other, as best shown in

ig. 2.

81 indicates shoes similar to brake-shoes,
which are carried at the free ends of the
spring-stops 79 80 and are adapted to engage
the peripheries of the wheels 76 after the
manner of brake-shoes. The carriage 75 is
thus held firmly in either of its positions.

The carriage 75 is of such length that it is
adapted to carry two flasks 82, as indicated
by dotted lines in Fig. 2, and the stops 77 78
are placed such a distance apart that when
the carriage is at either end of its track the
flask near the opposite end will lie centrally
of the machine and immediately under the
compression-cylinder 22, as shown in Fig. 2.
Tn this manner one flask or the other is al-
ways in operative position, and accordingly
while oneflask is being charged the other may
be removed and a fresh one put in position on
the carriage, thus economizing time. The
flasks 82 are supported on the carriage 75 in
the manner illustrated in Fig. 4, said flasks
being provided with a projecting flange 83,
placed a short distance from the lower edge
of the flask which projects through a suitable
opening in the carriage 75, the flange 83 rest-
ing upon the carriage. The flask is normally
supported on the carriage a short distance

3

below the lower surface of the plate 24, so as
not to interfere with the horizontal move-
ment of the flask, and to accommodate flasks
of different depths that part of the carriage
which supports the flask may be made ver-
tically adjustable, as by set-screws 84, con-
necting the intermediate part of the carriage
adjustably with the wheeled portion thereof.
Any other suitable arrangement, however,
may be employed for the purpose. .~

85 indicates the pattern-plate which car-
ries the patterns to be used in forming the
molds in the flask 82. The pattern-plate 85
rests upon a head 86, which normally rests
upon an upward extension 87 of the table 72,
the object of the extension 87 being to sup-
port the head 86 a short distance below the
lower edge of the flask 82. The head 86 is
provided with a downwardly-projecting pin
88, which lies over the upper end of a plunger-
rod 89, carried by an eccentric-strap 90, fitted
on an eccentric 91, which is mounted on the
shaft 65. By this construction when the
shaft 65 is rotated the plunger-rod 89 is re-
ciprocated, moving in a suitable bearing in
the table 72, as shown in Fig. 4. When said
plunger-rod rises, it engages the pin 88, rais-
ing the head 86 and pattern-plate 85 into
engagement with the under surface of the
flask 82. Farther upward movement of the
head 86 raises the flask into engagement with
theperforated plate 24 at the lower end of the

compression-cylinder 22, raising said com-

pression-cylinder also into engagement with
the lowerend of the air-cap 40, thereby making
close connection between all said parts. The
parts are so adjusted that such connection is
completed immediately before compressed
air is admitted to the compression-cylinder
22 by the operation of the valve 44. The ad-
mission of compressed air to the compression-
cylinder 22 supplies sand to the flask 82 and
packs it closely therein, as described in our
formerapplicationabovereferredto. The air
is then immediately shut off and the air-cap
40 connected with the exhaust, as described,
thereby relieving the pressure in the compres-
sion-cylinder 22. The parts are then sepa-
rated by the continued rotation of the shaft
65, which withdraws the plunger-rod 89, per-
mitting the parts to descend by gravity to
their former positions.

The carriage 75 is reciprocated by means
of a connecting-rod 92, connected at one end
to an arm 93, depending from said carriage,
as shown in Fig. 3, and at the opposite end to

"o wrist-pin 94, carried by a gear-wheel 95,

mounted on a stud 96, carried by one of the
supports 68, as best shown in Fig. 1. The
gear-wheel 95 is adapted to mesh with a mu-
filated gear 97, mounted on the shaft 65, as
shown in Fig. 3. Somewhat more than one-
half of said gear 95 issmooth, sothat it meshes
with the gear 95 during less than one-half of
each rotation of the shaft 65, and as the gear
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95 has twice as many teeth as the gear 97 it
follows that the gear 95 is given half a revo-
lutionforeachrevolution of theshaft 65. The
result is that by a partial rotation of the shaft
65 the carriage is moved from one of its posi-
tions to the other and then remains station-
ary until said shaft completes its rotation,
when it is moved to the opposite position.
The mutilated gear is so arranged with refer-
ence to the eccentric 91 that as soon as the
teeth of said mutilated gear move out of en-
gagement with the gear 95 and the carriage
75 consequently comes to rest the plunger-
rod 89 begins its upward movement. Fur-
thermore, the mutilated gear 70 is so adjust-
ed with reference to the gear 97 that the move-
ment of the truck 26 is coincident with that
of the carriage 75, as obviously it is essential
that the truck 26 and carriage 75 remain sta-
tionary at the same time.

98 99 indicate fast and loose pulleys on the
shaft 65, by means of which said shaft may be
stopped and started at pleasure.

The operation of our improved machine is
as follows: The desired patterns being put
upon the pattern-plate 85, two flasksare fitted
upon the carriage, one of said flasks overlying
the pattern-plate, as illustrated in Figs. 2
and 4. The shaft 65 being in motion, the
plunger-rod 89 will then rise into engage-
ment with the pin 88, first lifting the pattern-
plate into engagement with the flask, then

lifting the flask and pattern-plate into engage-

ment with the compression-cylinder, finally
lifting the compression-cylinder into engage-
ment with the air-cap 40. While this is tak-
ing place the gears 95 97 are out of operative
engagement with each other, and the truck
26 also is stationary, since the mutilated gear
70 1s out of engagement with the pinion 71,

- and consequently the shaft 61 is not in rota-

45
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tion. At this time the pin 59 occupies the
position shown in Fig. 11, lying partially un-
der the depressed outer end 62 of the bar 58,
but in such position as not to raise said bar.
As soon as the compression-cylinder 22 is
moved closely up against the cap 40 the teeth
of the mutilated gear 70 come into engage-
ment with the pinion 71, starting the shaft
61 and moving the pin 59 to the left, as shown
in Fig. 11, thereby momentarily lifting the
outer end of the bar 58 and lever 54, and
thereby opening the air-valve 44, admitting
compressed air to the compression-cylinder
22. This movement of the pin 59 does not
move the truck 26, however, for the reason
thata little lost motion is allowed for between
the connecting-rod 63 and the pin 59 by pro-
viding a slot 100 in the outer end of said con-
necting-rod, in which the pin 59 may move,
as best shown in Fig. 4. As soon as the pin
59 passes beyond the end 62 of the bar 52 the
lever 54 is restored to its former position by
the spring 56 connecting the cap 40 with the
exhaust, thereby relieving the compression-

808,367

cylinder frompressure. The plunger-rod be-
gins to descend immediately upon the con-
nection of the cap 40 with the exhaust, and
the gears 95 97 are so timed with reference to
each other that they come into operative en-
gagement as soon as the pattern-plate moves
out of engagement with the flask. Accord-
inglythe carriage 75ismoved to oneside by the
action of the gear 95, while during the same
interval the truck 26 is moved over to carry
the compression-cylinder under the funnel

70

75

39 to receive a charge of sand and back again

to operative position. While the molded
flask is being removed the empty one is in
position to be charged, so that no time is lost
in the operation of the machine. Thus the
several parts of the machine operate auto-

‘matically to perform their respective func-

tions, the only manual labor required being
for theremoval and insertion of moldsorflasks.

It will be understood that the distances be-
tween the pattern-plate, the flask, the com-
pression-cylinder, and the air-cap are exagger-
ated for the sake of showing the construction
clearly. In practice very slight clearance is
necessary. .

Having thus described specifically the ma-
chine illustrated in the accompanying draw-
ings, we wish it to be understood that our in-
vention is not altogether restricted to such
details of construction.

Except in so far as our claims specifically
include details of construction, they are gen-
eric in character, being subsidiary only to the
generic claims of our said application Serial
No. 177,353. ‘ :

That which we claim as our invention, and
desire to secure by Letters Patent, is—

1. A sand-molding apparatus, comprising
transversely-movable means for supporting
the mold, fluid-pressure mechanism for car-
rying sand into the mold and packingit there-
in, and means for moving the mold vertically

8o
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into operative relation to said fluid-pressure .

mechanism substantially as described.

2. A sand-molding apparatus, comprising
transversely-movable means for supporting
the mold, means above the mold for direct-
ing sand thereto, fluid-pressure mechanism
for carrying the sand into the mold and pack-
ing it therein, and means for moving the mold
vertically into operative relation with said
fluid-pressure mechanism substantially as de-
scribed. .-

3. A sand-molding apparatus, comprising
means for supporting the mold, a compres-

I10
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120

sion-cylinder adapted to contain sand and to

be brought into communication with the
mold, reciprocating means for supporting
said compression-cylinder, and fluid-pres-
sure mechanism for packing sand from said
compression-cylinder in the mold, said com-
pression-cylinder being movable into and out

125

of operative relation to said fluid-pressure .

mechanism substantially as described.
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4. A sand-molding apparatus, comprising
means for supporting the mold, a compres-
sion-cylinder above the mold adapted to con-
tain sand and to be brought into communica-
tion with the mold, reciprocating means for
supporting said compression-cylinder, and
fluid-pressure mechanism for packing sand
from said compression-cylinder in the mold,
said compression-cylinder being movable into
and out of operative relation to said fluid-

pressure mechanism substantially as de--

seribed.

5. A sand-molding apparatus, comprising
reciprocating means for supporting the mold,
a compression-cylinder adapted to contain
sand and to be brought into communication
with the mold, reciprocating means support-
ing said compression - cylinder, and fluid-
pressure mechanism for carrying sand from
said compression-cylinder into the mold, and
packing it therein, said compression-cylinder
being movable into and out of operative re-
lation to said fluid-pressure mechanism sub-
stantially as described. '

6. A sand-molding apparatus, comprising
reciprocating means for supporting the mold,
a compression - cylinder above the mold

adapted to contain sand and to be brought ;
into communication with the mold, recipro-:

cating means supporting said compression-
cylinder, and fluid-pressure mechanism for
carrying sand from said compression-cylin-
der into the mold, and packing it therein,
said compression - cylinder being movable
into and out of operative relation to said
fluid - pressure mechanism substantially as
described. '

7. A sand-molding apparatus, comprising
means for supporting the mold, a longitudi-
nally-movable compression-cylinder adapt-
ed to contain sand and to be brought into
communication -with the mold, and fluid-
pressure mechanism for packing sand from
said compression-cylinder in the mold, said
compression-cylinder being movable. into
and out of operative relation to said fluid-
pressure mechanism substantially as de-

- sceribed.
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8. A sand-molding apparatus, comprising
means for supporting the mold, a longitudi-
nally-movable compression-cylinder adapt-
ed to contain sand and to be brought into
communication with the mold, an air-cap
adapted to be engaged by said compression-
cylinder, and means for supplying air under
pressure to said compression-cylinder when
it is in engagement with said air-cap, sub-
stantially as described.

9. A sand-molding apparatus, comprising
means for supporting the mold, a longitudi-
nally-movable compression-cylinder adapt-
ed fo contain sand and to be brought into
communication with the mold, an air-cap
adapted to be engaged by said compression-
cylinder, means for supplying air under pres-

s

sure to said compression-cylinder when it is
in engagement with said air-cap, and means
for relieving said compression-cylinder from
pressure before said cylinder moves out of
engagement with said air-cap, substantially
as described.

10. A sand-molding apparatus comprising
transversely-movable means for supporting
the mold, means above the mold for direct-
ing sand thereto, means for moving the mold
vertically into position to receive sand there-
from, fluid-pressure mechanism for supply-
ing sand to the mold, and means for auto-
matically actuating said fluid-pressure mech-
anism.

11. A sand-molding apparatus, comprising
reciprocating means for supporting a plural-
ity of molds, a compression-cylinder adapted
to contain sand, means for moving the differ-
ent molds into operative engagement with

70
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said compression - cylinder, fuid - pressure .

mechanism for packing sand from said com-
pression-cylinder in said molds, and means
for automatically actuating said mechanisms
substantially as described.

12. A sand-molding apparatus, comprising
means for supporting the mold, a compres-
sion - cylinder above the mold, an air - cap
above said compression-cylinder, means for
moving said mold into engagement with said
compression-cylinder and said compression-
cylinder into engagement with said air-cap,
and means for admitting compressed air to
said air-cap, substantially as described.

13. A sand-molding apparatus, comprising
means for supporting the mold, a compres-
sion-cylinder above the mold, an air - cap
above said compression-cylinder, means for
moving said mold into engagement with said
compression-cylinder and said compression-
cylinder into engagement with said air-cap,
and valve mechanism for momentarily ad-
mitting compressed air to said air-cap and
thereafter exhausting it therefrom while said
mold, compression-cylinder and air-cap are
in operative engagement with one another,
substantially as described.

14. A sand-molding apparatus, comprising
a compression-cylinder, a reciprocating car-
riage below said compression-cylinder, a plu-
rality of molds carried by said carriage and
adapted to be operatively connected with
said compression-cylinder, means for supply-
ing compressed air to said compression-cyl-
inder, mechanism for intermittently recipro-
cating said carriage, valve mechanism con-
trolling the admission of compressed air to
said compression-cylinder, and means oper-
ating said valve mechanism to admit com-
pressed air to said compression-cylinder when
one of the molds is in operative engagement
therewith, substantially as described.

15. A sand-molding apparatus, comprising
a compression-cylinder, a reciprocating car-
riage below said compression-cylinder, a plu-
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rality of molds carried by said carriage and
adapted to be operatively connected with
sald compression-cylinder, means for supply-
Ing compressed air to said compression-cyl-
inder, mechanism for intermittently recipro-
cating said carriage, valve mechanism con-

S =0 ) .
trolling the admission of compressed air to

‘said compression-cylinder, and means oper-

ating said valve mechanism to admit com-
pressed air to said compression-cylinder and
for exhausting it therefrom when one of the
molds is in operative engagement therewith,
substantially as described. ‘ .

16. A sand-molding apparatus, comprising
means for supporting the mold, a compres-
sion-cylinder above the mold and adapted to
operatively engage the mold for supplying
sand thereto, a reciprocating truck support-
ing said compression-cylinder, means for sup-
plying sand to said compression - cylinder,
means for intermittently reciprocating said
truck to move said compression - cylinder
from its operative position into position to
receive sand from said sand-supplying means,
means for admitting compressed air to said
compression-cylinder when it is in operative
engagement with said mold, and means for
automatically actuating said mechanisms
substantially as described.

17. A sand-molding apparatus, comprising
a compression-cylinder adapted to contain
sand, a pattern-support below said compres-
sion-cylinder, a carriage movable over said
pattern-support, said carriage being adapted
to support a flask, means for moving said pat-
tern-support into engagement with said flask
and said flask into engagement with said com-
pression-cylinder, and means for admitting
compressed air to said compression-cylinder,
substantially as described.

-18. A sand-molding apparatus, comprising
a compression-cylinder, an air-cap adapted
to be engaged by said compression-cylinder,
a carriage movable under said compression-
cylinder, a flask mounted on said carriage, a
pattern-support below said flask, means for

- moving said pattern-support into engage-
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ment with said flask, said flask into engage-
ment with said compression - cylinder, and
sald compression-cylinder into engagement
with said air-cap, and means for admitting
compressed air to said air-cap, substantially

" as described.
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- 19. A sand-molding apparatus, comprising
a compression-cylinder adapted to contain
sand, a plurality of molds, means for moving
said molds into operative engagement with
said compression - cylinder, fluid - pressure
mechanism for packing sand from said com-
pression-cylinder in said molds, and means
for automatically actuating said mechanisms
substantially as described.

20. A sand-molding apparatus, comprising
a compression-cylinder, a reciprocating truck
by which said compression-cylinder is sup-

808,367

ported, a reciprocating carriage, a plurality
of molds carried by said carriage, means for
moving said truck and carriage to bring said

compression-cylinder and one or the other of -

said molds into position to operatively en-
gage one another, means for operatively con-
necting said molds with said compression-
cylinder, means for supplying compressed

alr to said compression-cylinder, and méans

for automatically actuating said moving
parts substantially as described.

21. A sand-molding apparatus, comprising
a compression-cylinder, means for support-
ing a pattern, means between said compres-
sion-cylinder and said pattern-support for
supporting a flask, means for moving said
parts into operative relation with one an-
other, means for supplying compressed air to
said compression-cylinder, and means for
automatically actuating said moving parts
substantially as described. :

22. A sand-molding apparatus, comprising
a compression-cylinder, a reciprocating truck
supporting said compression-cylinder, a re-
ciprocating carriage adapted to support two
molds, and mechanism effecting a complete
reciprocation of said truck and simultane-
ously moving said carriage in one direction
only, substantially as described.

23. A sand-molding apparatus, comprising
a carriage adapted to support two molds, a
track for said carriage, stops adapted to stop
the carriage so as to hold one or the other of
said molds in operative position, a compres-
sion-cylinder adapted to supply sand to the
mold that is in operative position, and fluid-
pressure mechanism movable into and out of
operative relation to said compression-cylin-
der for packing sand from said compression-
cylinder in said molds, substantially as de-
scribed.

24. A sand-molding apparatus, comprising
a carriage adapted to support two molds, a
track for said carriage, stops adapted to stop
the carriage so as to hold one or the other of
sald molds in operative position, a compres-
sion-cylinder adapted to supply sand to the
mold that is in operative position, means for
moving said molds into close contact with
said compression - ¢ylinder, fluid - pressure
mechanism for packing sand from said com-
pression-cylinder in said molds, and means for
automatically actuating said moving parts
substantially as described.

25. In a sand-molding apparatus, the com-
bination of a carriage adapted to support a
plurality of molds, means for reciprocating
said carriage to move the different molds into
position to receive a charge of sand, means
for supplying the different molds with sand
when in operative position, and means for
automatically actuating said moving parts
substantially as deseribed.

26. A sand-molding apparatus comprising
transversely-movable means for supporting
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the mold, means for supporting sand in posi-
tion to be supplied to the mold, means for
operatively connecting the mold with said
sand-supporting means, fluid-pressure mech-
anism for supplying sand to the mold and
packing it therein, mechanism for automat-

ically bringing said mold and sand-support-.

ing means into operative relation, and mech-
amsm for automatically actuating said fluid-
pressure mechanism to supply sand to the
mold when in operative position.

27. A sand-molding apparatus comprising
transversely-movable means for supporting
a plurality of molds, means for supporting

sand in position to be supplied to the molds,
means for operatively connecting the several
molds with said sand-supporting means,fluid-
pressure mechanism for supplying sand to
the molds and packing it therein, mechanism
for automatically bringing said molds and

7

sand-supporting means into operative rela-

tion, and mechanism for automatically actu--

ating said fluid-pressure mechanism to sup-
ply sand to the several molds when they are
respectively in operative position.

98. A sand-molding apparatus, comprising
transversely-movable means for supporting
a plurality of molds, a compression-cylinder
adapted to supply sand to said molds, means
for moving said compression-cylinder into
and out of operative position, fluid-pressure
mechanism for filling the molds, and means
for automatically operating said parts, sub-
stantially as described.

ALFRED M. HEWLETT.
MADDRA J. HEWLETT.

Witnesses:
R. TUNNECLIFFE,
C. E. McCULLOUGH,
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