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To all whom 16 Dl COnCETIL. Fig. 11 is a top view of the revolving frame ©
Be it known that I, ABRAHAM L. TEETOR, | and plate to which the patterns are secured.
of Indianapolis, county of Marion, and State | Fig. 12 is a top view of the cross-head. Fig.
of Indiana, have invented certain new and | 15 is a cross-section through the upper and
s useful Improvements in Sand - Molding Ma- | lower flasks and pattern-plate, showing how 53
chines; and I do hereby declare that the fol- | the guide-pin from the lower flask passes up
lowing is a full, clear, and exact description | through the pattern-plate into the projection
thereof, reference being had to the accompa- from the upper flask. | | |
nying drawings, in which like letters refer to In detail, 1 1 are the end supports or up-
10 like parts. | | ¢ rights which support the entire mechanism, 6o.
My invention relates to the construetion of | these being tied together and braced by the
wand-molding machines: and its objeet 1s 1o plates 2, and arvanged so as 10 form a tri-
provide a safe and ready means for ¢clamping | pod-base, and having projections at the up-
the flask in position upon a revolving plate | per end, in-which are journaled axles 3 of a
1¢ or frame; also, to provide means for vibrating | revolving plate or frame,4. The plates 2 are 65
the pattern, so as to loosen it in the sand to | bolted together, in this case ncear the center
allow its free withdrawal, dispensingwith the | of the machine, as seen in Ifigs. 1 and 9, form-
usual method of wrapping the pattery; also, ing a housing in which to place the Jink-mo-
to provide meansg for raising the oross-head | tion used in the machine, and are at each end
20 and table in position for recciving the fask, bolted to uprights 1 1. ) 70
and for carrying the flask from the machine i In the center of the revolving frame 1s se-
out of the way by means of the swinging | eured a pattern-plate, o, by strips 7, secured
‘crane, such crane being eitner antomatic or | with serews or otherwise. 'The pattern-plate
otherwise in its operation; and it consists in | 5 1in this ease has two projections atone side,
2z the construction and arrangement of the va- | one having a hole corresponding in size and 75
rious parts, hereinafter deseribed and claimed, | location to the guide-pin of the flask to be
and as will be understood from the following used, and the other having a slot which 18
deseription. | longitudinal with the machine and equal m
In the drawings, Figure 1 is a front view ol width to the diameter of the other hole,so as
30 the entire machine, the dotted lines repre- | to admit of any rariation or irregularity in 8o
senting the position of the parts when the | the distance that may occur between the
fask has been lowered. Iig. 218 a bottom ouide-pins. To the plain sides of this plate
view of the swinging crane. Ifig. 5 1s a ver- | are secured the patterns or parts of patterns
tical longitudinal section of the upper part of | at the general parting-lines, as may be seen
3¢ the machine. IFig. 4 1s an enlarged detail | at 6, and when the parting-lines are irregular 3s
view of one end of the clamping device. I'ig. | the plate can be made to conform thereto.

5 is a section through a partof the clamping- 3 ig a flask of the usual form used in sand-
plate, pinion, and eccentrie. 17ig.6 isan edge | molding.
view of one end of the reversible plate 1o | 10 is a board, such as isused in hand-mold-

4o which the patterns may be dirvectly attached, | ing to prevent the sand from falling out of go
and which may be used either with or with- the flask on its being rolled or turned over.
out the frame shown in Fig. 11. Fig. 71s a 11 11 are levers mounted on external ends
top view of one arm of the cross-head, 1ts anti- | of a shaft journaled in the revolving plate 4
friction rollers, cuide, and upright; also the and transversely through the axis of the lat-

45 device for automatically operating the swing- | ter. 05
ing crane. Fig. §is a side view of the auto- 12 12 are pinions mounted on each end of

matic device for swinging the erane.  Fig. 9is | said shaft against the revolving plate, which

a2 bottom view of the guide-brackets. Ifig. 10 | are adapted to engage with the rack-bars 15—

‘s o view of one end of the machine, showing | one on each side—which in turn engage with
co the hand-wheels and vibrating mechanism. | pinions 14, of which there 1s preferably one 100
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~inner sides of the uprights of the frame.
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al cach corner of frame 4. These latter pin- |

tons are mounted centrally on fixed stud-pins
56, and are provided with an eccentric sleeve
or hub, 57, formed integral therewith, the lat-
ter being journaled in the center of the end
section of the clamping-bail 15. One of these
clamping-bails is at cach-end of the revoly-
ing plate, as seen at 15 15 in Fig. 3, and as is

evident the upper sides of these cl amplinge-
bails must fall or incline toward each other |
to bind down the board 10 on Haslk 8. The

bails being really rings surrounding the re- ;
volving plate entirely and pivoted centrally,
1t 18 evident that while the upper part of each
is falling toward the center the lower side
must recede from the center of the machine.
Thus while a flask is being bound down on
the npper side of the revolving plate the flask
on the under side is thereby released. These
bails are operated in the following manner:
T'he dounble rack-bars 13 are moved back and
forth by the levers 11, oneof which is always
in proper position to operateand en gage, Say,
at the upperside of the pinions 14 at one end
of the machine and at the under side of the |
pinions at the other end. Tt is seen that they
will vevolve 4n opposite directions, and by
virtue of frictional contact occurrin o hetween
the sides of the pinions 14 and inner surfaces
of the bails, against which they bear, the bhails
are moved in a corresponding direction until
they strike down against the top of the hoard
10, covering the flask, as seen at 15 15, Fig. 3,
when they will cease moving forward.  Asthe
pinions with their eccentries 57 are revolved
still further by the same operation of lever
11, the bails will be drawn down firmly by the
action of the eccentrics which operate now,
drawing in a divect line from the point of con-
tact of the bail on the board 10 toward the ;
center of the eccentries, holding the hoard
firmly to the flask. |

16 1s a hand-wheel mounted securely upon
one axle, 3, of the revolving frame, and is pro-
vided with two handles placed diametrically
opposite, within which are latches 17, pivoted
at 15, which are alternately forced by springs
(not shown) into engagement with a projec-
t1on, 20, which is formed on the outside of the
end upright of the machine and adapted to
catch and hold the lafehes firmly, these springs
being located within the spaces 19. (See
FFig. 3.) _

21 1is a lever secured at will on either end
of a short transverse shaft, on which ave
mounted counteracting springs and an arm,
22, towhich ismovably attached at 23 a curved
link, 24, which is attached to lever 26 at 25.
1'his lever is pivoted to plates 2 at its outer
end, and has connected to its inner end at 27
a link, 25, which is conneceted at 29 to plate
>0, which may be secured to or be integral
with the cross-head 31, which is provided at
each end with anti-friction wheels 40, as shown
In Ifig. 12, adapted to move along the three
sides of the guides 34, which ave fixed on the

397,316

To the under side of cross-head 31 are se-

cured, centrally and opposite each other, two

guide-brackets, 33, at the lower ends of which
are mounted anti-frietion wheels 39, there
bemg two of these wheels in each hracket, and
placed in this case opposite to other two and
all in contaet with guides 41 on plate ©. (See
Figs. 1 and 9.) It is seen that with this ar-
rangement of wheels at this point and that of
the wheels mounted in each end of the cross-
head 31 when the cross-head is raised or low-
ered its movement must he uniform and equal
at all points and with but little frictional re-
sistance. -

32 18 a universally-adjustable movable ta-
ble, supported at its center by means of a
ball-and-socket joint, and steadied at three
or four lateral points by pins 35, which are
held in sockets adapted to them by plates 36.
These pins extend down throngh openings in
the cross-head arms, and are given a certain
frietional resistance which may be regulated
to any desired degree by the use of serews,
which secure the spring clamping - arms 37,
which partly embrace these pins, as shown
in Fig. 12, Thus it will be seen that though
the flasks be unequal in depth at one side or
end as compared to that of the other this ta-
ble will accommodate itself to such irregu-

larity, upon being pressed up firmly against

the flask below, as seen in Fi 2s. 1 and 2, and
1s held in such adjusted position by the steady-
ing-pins 435, so that the flask moves evenly at
all points from the pattern-plate on heing
withdrawn. This feature makes possible and
practical the process of returning the pattern
back into the mold after having been with-
drawn and dusted with fine facing-sand, as is
practiced to a considerable extent where fine
castings are produced. Again, this is a very
valuable feature in cases where patterns are
used having but little or no draft and very
deep. Thus in this case if the table were
rigid and the flask uneven in a slight degree,
the fask would fall on being unclamped at
the side having the least depth until it had
equal bearing on the table, which would canse
the pattern to undercut or break down the

~sand, and this would be destructive to the

mold. |

The vibrating mechanism will now bhe de-
seribed. |

46 is a wheel loosely mounted on an axle, 3,

(see Iig. 10,) outside of hand-wheel 16. Tt has

pivoted toitsrim at45ananchor-shaped double
cam-lever,its middle arm reaching to the cen-
ter of the wheel and terminating at its free
end in a fork, as seen at 44, the two prongs of
which reach, preferably, to opposite sides of
the hub of wheel 16. T'his double cam-lever

has its two lateral arins of the same size and -

)
D

shape, each forming a pallet, as seen at 43
adapted to follow closely the contour of
the cam-wheel 42, which may be angular at

1ts periphery, as shown in the drawings; or

1t may be represented by an undulating or
wave line. Thus it will be seen that when
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the wheel 46 is rotated on 1fs axis, carrying
with it the double cam-lever, the wheel 42 re-
maining stationary, being in this case secured
to arms of wheel 106, said lever is oscillated
rapidly upon its axis, causing the prongs 44
to strike sharply from either side against the
hub of wheel 16, jarring the axle 3 and the
yattern, and loosening it in the sand, as more

wl

fully desecribed hereinafter. |

Fig. 2 is a view, looking from beneath, of a
swinging crane, 47, having transverse fingers
48, and hinged at 49 to rod 50, which 18 ge-
cured to the end upright of the machine by
clips or eyes 1. "'he fingers 43 of this crane

47 reach by the ends of the table and under

the ends of the flask which project beyond
the table. When it1s closed into the machine,

these fingers lie next over the long arms of

the cross-head, the upper edges being a little

lower than the top of the table 32, and are .

carried by the cross-hiead as the latter is raised
and lowered, the eyes 49 being adapted to
slide upon the rod 50 as the table moves.
When the swinging crane 18 applied to the
machine without the automatie operating-
cams, the projections 51 (see Ifig. 1) act as
rests or stops for the erane when at its lowest
position, and one or more of these projections
are placed at sueh height that when the table
is lowered with the flask the crane stops i1ts
descent a short distance above the lowest
point reached by the table, thus supporting

the flask clear of .the table, so that the crane

can be easily swung out from within the ma-
chine, and when relieved of the flask may he
swung back again into the machine to be car-

ried up and back to receive the next fask.

I'his erane is made to operate auntomatically

by an anti-friction roller, 55, secured on the
upper eye, 49, of the crane, as seen in Iigs. 7
and 8, and a cam, 53, set on rod 50 at any de-
sired height, said cam having projections en-

gaging with the end upright which keep it
from turning when the roller 55 comes 1n con-

tact with it, and rolling down the incline the
crane will swing out, carrying with it the flask.
The crane is then at the lowest point neces-
sary for it to drop to, and the roller 55 rests
on the opposite and lower point on cam 5s.
A cam, 54, which 18 a reverse cam, as coms-
pared with 53, is secured at one end to the
cross-head arm, as seen in Fig. 7, reaching out
and nearly surrounding cam 53, and near to
it so as to cateh the roller 55. This eam, 1is-
ing with the table, will evidently return the
crane automatically to ‘its position near the
table to receive another flask.

The machine operates as follows: One of
the latches 17 13 brought into engagement
with projection 20, that the revolving frame
and pattern-plate may assume a fixed hori-
zontal position. Now suppose that there 18

no flask on the machine, as shown in If1g. 3, |

and that the bails 15 are i a reversed posi-

tion, as represented by dotted lines 15". A
flask, 8, is placed in position on pattern-plate
5, the pins of the flask in place. The flask1s

- ——— ————

" which the crane-fingers 48 drop.

ing it to rest entirely on the table

then filled with sand and tamped or rammed

in the usual manner and the board 10 placed

thereon, and the bails drawn as shown at

15 15, the table and crane being at theilr
lower position, as represented by dotted lines,
Irig. 1. The lateh 17 1s then released from

cateh 20 and the revolving plate 5 tnrned the

upper side down, when the lateh 17 in the op-
posite handle will be brought into engage-
ment with the catch 20, and the table and

crane elevated by lever 21 thhough the inter--

vening mechanism,until the table bears firmly
against the board 10, beneath and under the
flask. Another flask matehing the one now
beneath is set upon the plate, the pins of the
first flask -projecting through the pattern-
Ylate 5 and locating the second flask properly.

-

The second flask is filled with sand, tamped,

coveréd with another board 10, and the bails

70

75

S0

drawn, at the same time being withdrawn, as

bhefore shown, from the flask beneath, allow-

32, Now
to withdraw the lower flask from the pattern,
a few rapid turns are given in either direc-
tion to the wheel 406, to whieh 18 pivoted at 45

{he double cam-lever, which 18 rapidly oscil-

lated through its engagement with the cam-
wheel 42, and being adapted to strike sharply
against the hub of wheel 10 sets up a series
of rapid vibrations, and the strokes coming

as they do from all sides toward the axis of
the revolving frame a general tremor perme-

ates this entive section of the machine, freeing
the sand thoroughly from the pattern. After
this tremor has begun and before it ceases,
the table is lowered with the fHask, the table
moving a little below the lowest poimnt 1o

is then carried from the machine on said
crane. PPlate - isagain revolved, bringing the
second flask beneath. The table 32 1s again
elevated, another flask placed on the machine,

- and the operation continuned as before.

[ am aware that sand-molding machines
having reversible molding-tables mounted 1in

bearings on the top of the machine and pro-

vided with elamps on each side are not new,

and do not broadly claim the same as my in- 1

vention; but

What T do claim as my invention, and de-
sire to secure by Letters Patent, is the follow-
ing, viz: | o

1. A sand-molding machine comprising, in
combination, a reversible molding - table

nounted in bearings at the top k}f the machine,

a pair of clamps connected by a rack-bav

The flask

Jle

05

100

IOS

- 110

120

which is operated by means of a lever and .

pinion at one end of the table, whereby the

upper elamps are thrown in position for hold-
ing the board upon the flask, a frame-work

providing bearings for the axle of such re-

versible molding - table, and a hand - wheel

mounted on such axle provided with latches

engaging with projections connected to the.

uprights of the frame for locking the revers-
ible molding-table in a horizontal position,
substantially as shown and deseribed.

I30
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2. A sand-molding machine comprising, in
combination, a reversible molding - table
mountedin bearings at the top of the machine,

a frame-worlk supporting and providing hear-

ings forthe axleof such 1110111111&-1.;11)10 a hand-
wheel mounted on such axle and 1}_1.ovided.
with latehes engaging with projections on the
frame for locking such tahle in a horizontal
position, and a vertically-movable table rest-
mg upon &Kelf-adjusting center and corner
bearings below the reversible molding-table,
mounted on ouides inthe frane and connected
by suitable rods and lnks to a shaft provided
with a lever for o operating the elevating
anism, substantially as shown and desecr

3. A 5:111(1 molding machine comprising, in
combination, a re \;"e‘l_*ﬂil..ﬂ.e molding - table
mounted at the top of the machine, a frame-
work providing bearings for the axle thereof,

and vibrating mechanism for jarring such
table and the pattern supported by it, said

mechanism being mounted on and construeted
and arranged to strike upon such axle, sub-
stantially as shown and deseribed.

4. A sand-molding 1]1&0]11110 comprising, in |
1‘01‘“01‘511)1@11101(1-
ing-plate mounted in bearings at the top there-
of, & pair of clamps connected to each end of .
- combination, a frame eomposed of the up-

combination, a fr: uue-worl 4

such moldmo—-plm e, a rack-bar for operating
such clamps, a pinion whose inner face hears

against the inner face of such elamp, pro-
vided with an eccentrie hub mounted upon a

stud-pin passing through such elamp and con- |

nected to the frame, a p'ini(m mounted on a
transverse shaft, a lever for operating such

pinion, whereby motion is communicated to .

the rack-bar and the clamps thrown down so
as to bind the top of the flask placed upon the
molding-plate, a table mounted on self-adjust-
ing bearmaﬁ for supporting the lower half of
the flask when the table is reversed, a verti-
cally-moving cross-head carrying such table

and mounted on guides in the frame and econ- |

nected by suital. e links or rods to a shaft pro-
vided with a lever for operating the lifting
mechanism, and a swinging cerane hinged to
a rod connected with one side of the trame—
work, and provided with {ingers resting upon

the cross-head heneath the ad]uqtable table
such fingers
adapted to support the flask, whm eby ‘rlwé
!. ]_m_ter pivoted at 25 in the gide of the frame
"and connected by a wrist with the curved
- link
- or arm

which ecarries the fask-section,

latter may be swung back out of the machine,
substantially as shown and deseribed.

5. Tn asand- molding machine, a self-adjust-

Ing Ymiwallvﬂl’}nwnn table for supporting
and lowe ring the lower half of the flaslkk,
monnted upon a universal bearing at its cen-

ter and provided at or near its edges with uni- !

versally-jointed steadying-pins ]hwmg an ad-
just able frictional resistance , and supported
by a cross-head mounted on guides in the

frame and adapted to be raised or lowered by
means of sunitable mechanism, s
as shown and described.

6. In a sand-molding machine, a reversible
molding-plate provided with trunnions hav-
img bearings in the top of the frame and car-

substantially

mech- |
1bed. !
1n a fork provi ided with two lateral arms form-

having bearings : |
- hand-wheel, 16, mounted upon one of such

397,316

rying a pair of pivoted double clamps at each
end, a rack-bar on each side connected to
such clamps at each end, operated by suitable
pinions, and lever llleehmllcsm whereby the
clamping of the upper bail of the clamp will
release the grip of the lower by the same
niovement, substantially as shown and de-
SGI‘ibed.

. In a sand-molding machine, the vibrat-

- ing mechambm llelem desecribed, comprising
- a whee] 46, loosely mounted upon the axle 3,

which carries the reversible molding-frame 4,
the double cam-lever 44, pivoted at 45 to the
rim of such wheel, its middle arm depending
to strike the axle, 1‘[5 other end terminating

Ing a pallet, 43, and the cam-wheel 42, keyed
upon the axle 3, substantially as %hmx n and
deseribed.

3. In a sand-molding machine, a swinging
crane, 47, having fmﬂelﬂ 4& loosely ]111100421 10
the rod 50 by eyes 4") the upper one of which
carries a friction- wheol 85, engaging with the

cam-block 53, secured m 1he rod 50, and the
reverse-cam 54, having one end secu red to an
arm of the cross- ]1(,.51d a1, substantially as
shown and described. |

- 9. A sand-molding machine comprising, in

rights 1, connected by the bridge-plate 2, hav-

tion-wheels 40 upon guides 34, the reversible
plate or frame 4, provided with trunnions 3,
in the top of the frame, a

frunnions for 1ew;:1\111<:- The same, provided
with latehes 1 7, pivot ed at 18 in recesses 19,
such latches engaging with a projection, ‘?O
upon the .out~‘51de of l_h_e frame, the patter]1~
plate 3, carried in strips 7, for supportzing the
patterns 6, the double reversible clamps 15,

- having frictional contact with the pinion 14,

and heing eecentmcall} mounted thereon, 1he

latter engaging with the rack-bar 13, the pin-

ion 12, having a lever for revolving the same,

such pinion &180 engaging with the rack-bar

for operating the elmnps at each end, the ad-
justable table 32, for supporting the lower
section of the ﬂas]{, carried in self-adjusting
b@ﬂ.lll]i.?,n at the top of the cross-head, the cast-
ing 33, link 28, pivoted at 27 to link 26, the

24, the latter connected with the crank
22, whose other end is connected with a
shaft upon which a lever, 21, is mounted for
operating the elevating mechanism, and coun-
teracting springs, substantially as shown and
described.

10. A sand-molding machine comprising, in
combination, a frame- worh supportingin bear-

Ings upon its top a reversible molding-plate,

means for locking such molding-plate in a
horizontal position, a table resting upon self-

adjusting bearings for 511pportuw the flask-

section earried u pon a- cross-head movable

vertically within the frmne mechanism, sub-.
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stantially as described, for raising and lower-
ing such table, a crane hinged to the frame
and carried up and down by the movement of
such cross-head, and means for automaheally
swinging the crane when it has reached its
lowest pomt, carrying the flask away from the
machine and closing it into the maechine by
the elevation of the cross-head, operating and
arranged substantially as described.

11. In a sand-molding machine, a erane hav-
ing fingers for carrying the. flask - -section,
hinged to a rod connected to the frame of such

- machine, the fingersresting,when closed, upon

20

a cross-head movable vertically in the frame,
such crane provided with an automatic open-
img and closing mechanism, and means where-
by this mechanism 18 actuated by the ascent |
and descent of the cross-head,
shown and deseribed.

12. A sand-molding machine comprising, in
combination, a frmne work carrying a reversi-
ble molding plﬂte in bearings upon its top,
such 11101(1i'ng-p1&te having a pair of double
clamps connected at each end with mechan-

Sl‘lbsta.n_tiﬂ.lly as |

ism for operating such clamps, whereby the
bringing of the upper pair in position to lock
them upon the flask releases the grip ot the
lower clamps, substantially as shown and de-

| ,sel*lbul

13. In a sand-molding machine, the combi-
nation, with a 1(3\*‘@1511)[@ nloldl,np-pmte jour-
naled in a frame-work, and means for locking
such molding-plateina horizontal position,otfa
self-adjusting ver tically-moving table for sup-
porting or lowering the lower flask-section,
mounted upon a universal bearing at ifs cen-

ter and provided at or near its edges with uni-
- versally-jointed steadying-pins having an ad-
justable frictional 1*esmtﬂ,nce for Iowerlnn

sueh flask evenly at all points from the pm-
tern, substantially as shown and described.

In witness whereof I have hereunto set my
- hand this 11th day of June, 188S.

ABRAHAM L. TEETOR.

Withesses: .
C. P- r]ix_COBS‘-,
K. B. GRIFFITH.
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