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ALFRED E. [TAMMER, OF BRANFORD, CONNECTICUT.

MACHINE FOR MAKING CORES FOR CASTING PIPE-TEES. &oc.

SPECIFICATION forming part of Letbers Patent No, 506,228, dated October 10, 1893,

To-all whom it may coneern. §

ford, in the county of New Ha

-arranged and connected together

Application filad $p41 14, 1803

Be it known that I, Avrrup ¥
citizen of the United States, ve

of Connecticut, have invenrad
and useful Improvements in A;
Making Cores for Casting Pipe-1y
which the following is a speeifi
This invention provides an 3
ehine for molding cores
branches, such for exa upie as th
casting pipe-tees orothersimiinr i
According to my inventicon the
molded in a muitiple core-Lox
three parts, which 1 will desies e
and two copes.  Phe wsea-bos |
and is formed with o
matrices airanged wich ths

for

AJ‘_l

wressd
INEOVHE 1.

navige

S
u x.A'! !.J',’

biram

emerging on threo sidesof the core-Lox, 7
box is divided in plaves ceincident with th

axes of the respeetive branches of 1heso |
rices. For couvenisuse in han
it is pivoted upen trunnic
ends, the rotative axis of ¢
being coincident with the inio
axes of the three branches of i}
rices throughont the box, in or
box may be turned to two or 1h
positions in order 1o brin
ent rows of matrix opening
series of rammers which are mou;
constructed to enier the matrives
down the material for the coros.

nd

ran
In orderto
facilitate the separation of the Core-LOT (o

enable the eores to be ramoved, my invention
provides a coping-off mechanism consisting
essentially of moving parts engaging the re-
spective coprs and adapted to )ift them off
in directions initially at tight angles or ap-
proximately so to each other, and at
of forty-five degrees or approximately so to
the drag. These moving parts consist in the
preferred constraction of swivging armws piv-
oted on suitably located oscillating shafts so
as to simul- |
taneously 1ift off the two €opes, swinging the
one up and back and the other forwardiy

augles

meeting faces presented toward sl accessi-
ble frowm the same side, whereby their clean-
ing is facilitated.

In carrying my invention ints practice, T |

' sgaiost it to hold it in position

; Lizein to penetrate the hranches of ihe
; matrices to form vent openings in ihe eor

. SerialNo, 470,320, (No model)

cuiploy by preference certain mechanisne te-
ribed and claimed by me in an application

17, 1863, Serial No. 458,653, Tha maechanism
referred to comprises a series of ralmers
movable toward and from the core-Box, and
adapiled each to ‘enter one of the COTE-Mat-
rices therein, with mechanisin for repeatedly
Hfting and releasing thesc rammers to permiy
them to fall and ram the cores, and means for
ariesting their aperation at will; also a ver-
cally movable table arranged beneath the
ted core-box and normally vressed upn
al=o means

o operating a series of vent wires (o CAUAS

Loy

and also in general terms 5 tray coustrueted
and adapted to the drag of the core-liny tore.
eeive the cores therefrom, aud on whieh they
may be carvied to the drying oven,

Fhe improvements introduced my in-
tion areillustrated in their preferved form

i1 the accompanying drawings.

Figurelisa front elevation of tho wachine,
O

is a side view thereof in vertical mid-

"
Fig.

section.  Hig, 28 ig a fragmentary enlarged
section.  Fig. 3 is a horizontal seclon in two

planes indicated by the line 3—3 in Fig, 1.
Vig. 4 is a plan view showing one half of
wotder’s flask with the mold for casting the
pipe-T and the core therefor lujd in place.
Fig. 5 is an e'ovation of the core and g trans-
verse section of the core-box, iis sections Le-
ing separated to illustrate the direciions of
theirmovements relatively to the corain draw-
ing. Fig. 6 is a fragmentary seetional per-
spective view of the cors-Dox. Fig. 7 is an
elevation of one end thereof. Iig.8 isa plan
of one end thereof. Fig. 0 is an elevation
similar to Fig. 7, but showing a clamp applied
thereto to hold the three sections together.

' I7ig. 10 is an elevation of the two farther cop-

ing-off arms, being those on the right-hand
side of the machine. Fig. 11is a plan partly
in section of the eoping-off arms on the left
hand side of the machine, together with the
adjacent parts, Fig.12isa fragmentary ver-
tical section showing the eore-box and its ace-
cessories during the operation of ramming,
Fig. 13 is a similar view showing it during

for patent for improvements in oore ga. ;
«hines which I have executed, filod Jaunary
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theoperationof venting. Fig ilisa stmilar
gection showii.g the position of the pavis af-
ter coping off. Tig.1disatransverse section
of the drag and deying tray. Fig. 10 is a
similar section showing the removal of ithe
cores on the tray. Iig. 17 is a fraginentary
side elevation of the tray showing the cores
in place. Fig. 18 is an end elevation of the
tray; and Fig. 10 a cross - section thereof.
Fig. 20 inelades a series of cross-sections .of
the core-box showing the different operations
performed in making the cores. Pig.211is a
perspective view of the elamp forholding the
sections of the core-box together. Fig. 22 1s
an elevation of two of the parts of ihe core-
box alightly separated. Pig. 2313 a fragmen-
tary section cutl obligquely on the line 23--23
in Fig. 9, and showing the elamp appiied to
hold the seetions of core-box together.

. The apparatus shown is designed to make
cores of the shape shown at A in igs. 4 and
5, or of any other similar ar analogous shape,
thatis to say, any core having three brauehes,
or any core of such shape as to require the
division of the core-box into three parts or
sections. Ifor molding these coves I provide
a core-box B3 of the geueral coustruction
shown in Ilig. §, this eore-box being formed
with a suceession of core-matrices @ @, one
of which is shown in section in Fig
matrices being arranged in a row pavallel
with and .in line with one another, and with

their branches apeuing at different sides of.

the core-box. Lo enable the eores to be re-
moved, tho cora-box is divided into threesee-
tions, the planes of division intersecting the
axes of the threo branches of the core-mat-

rices.  The botlom seetion BT will designate
the drag. and the two upper ov quarter sec-

;

tions 1% B 1 will designate eopes. In pariing
the core box, the copes are moved off at an
angle of approximately forty-Give degrees to
the drag, as shoewn in Ilig. 5, which fnidientes
the diractions of diaw of the eore from the
core-box.  The eopes reguire to be started off
at the angle stated, or a we other anvie
not too greatly divergzent thevelrom, Lut alter
being moved off sufiicientiy todiseigage them
from the cove, they may thien be poved in
some different direetion, it being desirable ts
carvy them tosuch posivionsas wili take them
out of the way and preset their mecting s
Faces and matrices wheee the attendant ean
convoniently clean them. A multiple core-
hox this constracted, being preferably mude
of metal, s somewhat heavy, amlbin orderto
provide for conveniently handling it, Imouut
it pivotally 50 that it may be turned to dif-
ferent positions, the pivotal axiy betng con-
contrie with the junction of the angles of the
copes B and L7 with thie drag 137, or inother
words coineident with the bne of intersee-
tions of the axes of the matrix branches. 1
preferably form trunnionse ¢ projecting from
the oppusite ends of the core-box, prefer-
ably from the drag B’ thereof, those trun-
pions turhing in beariugs attachu.d to upright

13

i, these |

!

frames C ¢, as shown in Figs. 1,%a0d 3. In
order (o hold fhe core-boy scetd together
some saitable form of clamp is provided, the
dlatp ¢ shown best in Kig 21 being sititable.
This elamy consists of an open or spiit ring
havinga seresw & for drawing it together, and
formed on the side toward the eore-box with
two notehes o ¢ leaving aninterrayded por-
tions ' . "he drag B’ is formed with a
half-hub or collar ¢ (Wigs. 7 and 22) over
which thering portion of the clamp fit: , being
held ceutrally thercon by an arm ¢ formet
with an eye ewmbracing the trunaion o
copes B 1% are provided respeatively with
end projections ¢ «* to Lo engaged b3 the
elamp. When the clamp is dropped to th
position shown ia dotted lines in g O, s
notehes ¢? ¢* coineide with the respeeti 3
joctions ¢ f 8o that the copes may be
off.- The clamp occupies this same positisn
when closing the corehox, and after iis see-
tions are together the elamp is turned by
the serow & to ihe position showa ‘u full
lines in Fig. 9, thereby bringing the uniy-
terrupted porsions ¢ ¢ of the clamp to stand
over the projections ¢ ¢® on the copes. By
then turning the serew & sha clamp is con-
tracted sc am to tightly draw these projec-
tions toward the hub ¢ and cousequentiy to
hind : sections of the coye box
firmty together, A elamp s constructed
is very shuple aud elffective, while being very
cuick andensy tooperate. The consiruelion
of yinight be greatly varied, as many
5 oare ndiskl for hoiding ihe

gy

e

3 Fegee §
in SOVTEG

abily ninde i flat in planes perpon-

dicular 1o ihe axes of the opposite sore
Lranct el avertieally movable table D s
i e on the side Yrames
[T B e a1 doe

oL the nder side of tha gore-box,
voienof s tableresting agaiost
the flal unger side of ihecare-boy, will bold
the tatter against twrning in whichever posi-
tion the core-box be arranged. The: table D
i mounted on o siiding frame consisting of
apright= ¢ on site sides and n eross-
bat ¢ b vire Botlony, the uprights shding be-
tweon wiides on the ianer sidesof the gride:
frames O O, and the whole being pros sedd up-
wirdly Dy the tession of w weight o acting
through ucord o’ passed over a sheave w?
as shown in Fig ¥, The cross-bar ¢/ sevves
as a convenient treadle by which the tabite Y
pay be prosed down by the foot

Above the core-box B is arranged a series of
rammers ¥ K, arranged preferably vertically
and stiding through holes or ways formed in
cross-frames i I tixed between the side frames
C €. The ramuers correspond to the re-
spective core-matrices, each being shaped st
its lower end 3o as to enter its matris.  Any
suitable meciranism is provided for repeat-
edly lifting and drapping the rammers
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that they fall by their own woight each inde-
pendently of the others, and strike blows
against the core sand which is fed ta the
matrices, the blows being proportiona to
their weight and momentiwm. The muo}h
ism shown consists of a revelving sha
driven by a belt bulley 7 and WIIVING par-
allel rods j which as they revolve cotae nder
backwardly projecting arms f fivod to the
several rammers so as 1o lift these arms and
the rammers, and then pass out from nnder
them,permittingthe rammers to fall. o pre-
vent the rammers being thrown y P too high, a
stop-rod [ is extended acrossthe top. "I'o pre-
vent the rotative displacement of the ram-
mers, their upper portions are made square
andwork insquare holes inthe upperacross-har

To hold the ram mers elovatod when not
performing the function of ramming, 1 pro-
vide some suitablo device for loeking them in
their upper bosition, and preferably also for
slightly lifting them to elevate their arms % fe
above the path of the oberating bars jin ordep
thatas these bars rotate theyshall not strike
the arms. The proferable device for thig pur-
pose is that shown in Figs. 1,2and 2% and con-
sists of a locking pawl bressed toward the
rammers by g spring or otherwise, and hav-
ing means for holding it out of action while
the rammers are in operation, On a trans.
verse shaft G’ ig pivotally mounted a locking
pawl or frame (* CONSISting of two arms coi.

nected by a bar or blade u, and bressed by
springs or otherwise toward the FAIICrS.
The latter are provided with rihs o, the fower

{Fig,

ends of which form inelined showjdors
2*). Whenin action the pawli ik ¥
from the rammers by a notehed cam-fover (3
engaging a pin projecting from the Pawl, as
shown in Fig, 2s, Upon pulling down this
lever the-pawl ig liherated and presses to-
ward the ribs v on the ram ners.  "This press-
ure, however, iy insufficient if the rammers
are falling to arrest them, so that, they will
complete the stroke they are making, bug
when again tully lifted so thay the blade u of
the pawl passes under the shoulders +, it wil]
act against these shoulders, not merely to up-
hold the rammers, but by moving entirely
beneath the shoulders to 1ift the rammers
until their arms / are slightly above the path
of the lifting rods Js whereby the rammers
will be held out of action until the operator
again pulls down the bandle G. This con-
straction of locking device for halding the
rammers out of action has the advanty
to operate it requires no skill o dexterity en
the part of the attendanty, i i ust ro-
quired to make its opera 1t with
the completion of the ups went of
the rammers, Lt may opeiraie it at any in-
stant, and its operation

will ol take o ot
until the rammers complele their siroko s
are again lifted to their YRDOrmost position.
This greatly facilitates ti, work of the at.
tendant, whose attention is concentrated op
the filling of the matrices in the core-box be-

1 cillation of theshaft

bstitating weights for bressing the pawl
against rammers instead of springs, this be-
ing indicated in dotted lines at « in Fig. 2a,
If weights are used the pawl ean be thrown
out of action by throwing it back until the
weight is [ifted beyound the vertical, so that
ths Cperating lever G may be omitted, but
the construction shown in full linesis deemod
preferable,

To provide for punching the vent holes in
the cores after they are rammed, and while
still held in the core-box, I provide g series of
core-wires o ¢ corresponding in number and
bosition to the core box matrices, mounted on
a hiuged leaf or bar p hinged to 3 vertically
sliding horizontal bar H extending beneath
the lower bar h, formed with an opening
through it through which the rammers may
work, and having at its ends a sliding con-
nection with the upright frame G, consisting
i in the construction shown of stirrup frames
h’ extended around the side frames and hav-
ing pivoted to theip outer ends links or con-
hecting bars ¢ q, which extend down theside
frames and are Jjointed to arms 9’ fixed on a
rock-shaft Q, to whiech is also fixed a counter-
weighted arm Q2 projecting backwardly, and
anoperating lever-arm Q’ projecting forward,
The weight 2 ordinarily holds the bar H ele-
vated, but by firsg swinging the hinged leaf p
indder the bar H and then pressing down the
tever 7, the vent wires are caused to descend
and purch vent holes in the cores, as shown
in f'ig, 13,

I will now deseribe the preferred form of
coping-off mechanism, Of course the copes
13* B® might be lifted off by hand, but in 4
long multiple core-box made of
are too heavy to be conveniently
this way, and I therefore prefer
machinery for operating them. I therefore
‘provide a pair of movable parts J J adapted
to engage the opposite ends of the cope B2 and
move it off obliquely from the drag and from
the othdr cope, and I also provide g pair of
moving parts I [ adapted to engage the oppo-
site ends. of the cope B? and lift it off ob-
liquely to the drag and away from the other
; cope.  These moving parts might be slides o
/ be otherwise mountedy but I prefer to eon-

e

to provide

stroctthem dg vibrating arms fixed on oseil-
The arms J J are both fised
shaft J’ mounted in bearings
| on a frame ¢’ and brovided with any suitable
' means for oscillating it, preferably a hand-
[ lever J? shown in Fig. 1. The arms L are
j fixed ou shorg oscillatory shafts I’ 17 having
( banrings I? ag opposite sides of the machine,
{

-
|

latory shafrs,
oD & transverse

aid provided with any suitable means for os.

flating them. The two shafts I’ must pe
ated synchronously, and it is DPreferable
eillate them simultaneously with the os-
J’,in order that the arms
Jand [ shall simultuneously lift off the two
copes B*and B%.  To this end Ipreferto drive
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the shafts I’ U from the shafo J7, which may
be accomplisbed by conpecting then together
by gearing or links, or by other suitable me-
chanical conuection, a suitable and simple
sonstruation being that shown, whereiu pul-
joys f f are fived on the opposite end portions
of the shaft.
posite shafts I, the respective pulleys being
sonnoected togeiher by any suiiable belt. prof-
crably & wire rope 7, % hich to insure posi-
tive motion should at some suitable point be
fastened io beth pulleys.

The ends of the arms J Imay be connected
1w numerons differont ways to the respective
copes, ag by clamping, serewing, pinning, or
otherwise. The construction shown however
i considered preferable, and consists in form-
ing the ends of the arms J I with grooves or
slots adapted 10 receive and engage the op-
posite sud projections 5? 1% of the respeetive
copes.  Foch urm d is formed st itsouter end
and on its side toward the middle, with o
croove j% shown best in Fig, 10, The end of
the arm J itsagainst the portine i of the arm
I, which latter is also formed with a groove
£ forming » continuation of the groove I
The grooves j2 of the armsJ Jare adapted to
eugage the projections L on opposite ends of
the cope B Tlhe greoves #in the arms I 1
are adapted to engage the projections b at
opnosite ends of the cope B3 The grooves j?
& nee extended for somewhat more than half

the cireqmfersnce of a circle, as shown in
{ i, in order to provide rouvin for the free
ureillatory movenwnt of the projections [

as tho core-box is oscillated from. its normal
position shown in Fig 13 to its sidewise posi-

1ion shown in Fig. 12, during which oscill:

tion the projection §* turns forward and veeu-
pies the position which i Fig 7 is oceupied
by the projeetion 0P, and the latter advances
to the position at the outer end of the groove
3. At the end of the return oseillation, the
prejections (¥ abub against the ends of the
slots 2, while the projection IF which as shows
in Fig.8avelonger thanthe others, are stopped
by abutting against shoulders {"in the slotg
& (seo Figs. 10 and i1, The greoved end
portion of each arm I i~ partdy eut away, and
a spring cateh w is applied thereto, ns best
Jiown ta Figs. 10 and 11, beivg & stoned at

its end, entering obliguely o the s ot # o
positicie Lo snap nder the prejectiond? whan

iLis in its normal poesition, nud having its
free end carried outward to form & handle by
which to puil out anid withtleaw the spring
enteh. In the normal position of the cove-
hox, as in Fig. 7, after its clamp ¢ is dixen-
gaged and the arins § and T are thrust up,
the core-box B2 will be cairied upwardly and
backwardly by the cugagemeaent o thesiors®
with the prejeetions D% at the raise e th
cope B will be earried obliguely forward and
npwardly and then baek, by the engagenenl
with its end projections 0F of the slots o and
spring catches o, whieh latter will preveat
the end projections from siiding downward

‘ and pulleya f' 7" on the op- |

506,228

toward the outer ends of tho sl \

the armsare thrown backward to thg

shown in Fig 14, the sliding of 1be

tiona 1u the opposite- divection
ay

by their abobment agat

tha When tho
earried Lack to i 1w
14, they are sloppen. LYt L oanainsi wii
whia arms J o
Fhe i
ing 1.

ing, 1l
ing thrown back Lo the {«

it he atiendait aft

copas B35
{hen nscillates the cimps € ¢ Lo oause
aomplete portions 1o overleoyg and Yo
projections 2 o of vhe ;and §
elamps tight, e oout the s
eatches to diseny from the prag
L3, and whi ing the table
with his foot oseilial
Initial position show
second pualiion showu sl

iin Fi

£y o
2in Mg L,

o
<&

nadore
leases the table, se thal it zhall press "o
agaiust the sore-box and hold it in this pos

tion. Ile then places against the top of the
cove-box o tray L, shown in dotted lines i
Fig, 2, and In full Tiues in Fig. 14, cont

ing a soitable gnaniity of core gaiud, that i,
sand containing a small amount of adhesive o0
material, or i lien of core sund apy othor
material fromn which cores may be molded.
While holding this tray in place he pushes

tho sand fron it with his hands or a suit-
abie tool fuln the several core-matrices until roq
they are substantially full of sand, where-
upon he pulls down the lecking lever x to
froe the rammers, and the shaft I¥ being in
rotation Lhese comumence their operation, ro
peatedty falling and entering Lin core-matei-

pes and rammning Jdown the sand therein.
The operaior continues to push new sand os
the top of the core-box so that it may he
pamined inte the matrices, and when the lat-
ter are {ull he arvests the ‘rammers, serapes
oft the ton of the core-box Ly lsvel the ends of
the cires, and removing the tray L, he tarns
back the cere-box fo its first position while
Towering the table 1 with his foot. Theu re-
placing the tray, he pushes fresh sand aver .o
the core-box aud into the branches of the
care-matrices that were projecting hovizon-
tally in the first position but which are now
projecting verticaily, as shown atdin Fig. 20.
caiv afarting the ramumers, these branehes 1
are mumined, aiter which the rannners ars ar-

=

Ill;

b
LA

ested and (e sarplus sand i3 serapod eff,
4 thus aped off may be pashed

Back onie the tiay I, ov serapod off the core

box and nermiced to fall down a chute N 1o
intoabox & Thonextoperstion s the veut-
ing of the cores, which is performed in the
manner atready deseribed, fivet, while in the
iast daseribed position ag shown at &l I
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20, and more exactly in Fig. 13, and subse-
Guentlyafter oscillating the eore-hox, back to
its second position as shown at 5 in Fig. 20,
Theretnpon the core-hox is again oseillated
Lo its original position, as shown at ¢ in g,
2y its claps e o are disengaged, and by

J2its copes are lifted

throwing back the lever

Coff and thrown back 1o the positions showy

.‘

T

-
W

3

2¢

[

e

n ig, 4. The copes will usually require o
be tapped o disengage them fron the mold-
ed eores before being coped off, It then ouly
remains 10 remove the cores from the dra
and carry them away to be dried. o facili
tate this operation, 1 provide a specially cou-
structed tray K, shown best in Figs. 17, 18
and 19 consisting of apright end pieces s ¢, »
bottom plats £ and twe top plates " haviug a
space betwean them sufficient to receive the
middle ley of the cores, This tray is invert.
ed upon the cores, as shown in Fig. 14, whepe-
epen the table D is lowered and the deag i’
forned upside down while holding the tray
o 0n, the table D being then restored leaving
I in 1he position shown in Fig. 13
Thes by tapping
the molds, and by carefully lowering
ble D the tr
with it, &
ifted off
the oven. The cores rest upon the tray, b
ing sapported by the ends of their middle
Bravchies and the sides of their end Lranches
iying tespeciively on the piates { and # {7 of
the tray, as shown.

It must not bo inferred from the ciroun-
siantial deseription which I have given of the
dotails of the apparatas that my invention s
hecessarily Hmited to all the details of con.
sbeuction shown, My invention is in fuc:
suseentible of considerable modification with.
sub departing from its essential featuies
For molding cores of different shapes, ti
three - part eore - box will necessarily Te
changued in shape or

the ta.

It ig not essential that the core-box be trun-
sioned on the drag B, although this is the
preferable construetion. In coping-off, the
core-box might be inverted and the drag Jift-
ed off first, or one of the copes might be lift-
od off first and then the core-box be invertel

or nearly so, and the drag lifted off leaving
the cores supported on the other cope. Tha

construction of the coping-off mechanism
might bo considerably modified in respeet of
the devices by which the lifting parts ara
ngaged to the respective sections of the cove.

Those festures of the machine which e
fain to the eonstruction of the rammers, munl-
tiple vent-wires, vertically movable talie, & .,
which are claimed in my aforesaid apyplicu-
iion, are not essentially or necessarily ysed
with my nrosent inveution, but are here Plig-
trated Lecause they are believed to be ihe
Post mechanioal devices for performing ¢
respeeaies fanetivns of any known to nie,

the drag it is released fron ;

in the position of itg part |
g8 to correspond with the shape of the corey |

I'make noclaim herein to anything claimed
in my said application Serial No. 458,653, nor
to anything elaimed in another application
fifed on the same date, Serial No. 458,654,

i as wy invention the following-de-
qavel festres, salistantially as herein-
ted, numely:

pir: core box for molding T cores
formed with a vow of parallel
vided into throe sections in
cting the axes of the three
L ihe matriees,

ltiple eore-box for molding T cores
ke, formed with a row of parallel
matrices, the three branches of which open at
three siies of the box, and the box divided:
into {h seetions in planes intersecting the

‘ 3 hranches of the matrices.
diple eore-box for molding T cores
ormed with a row of parallel
ted into three szections in
citing the axes of tus three
2 matvieos, eombined with fast-
gihe three sections together,
tons on which the box is
may be oseillated Lo differ-

A

O8Oy

IDREN

ay is lowered carr ying the melds | «
s showu i Fig. 16, The Lray is ties |
irom the table and carried away 1o

i curu-box for molding T eores
> jormed with a vow of parallel
il three Dranches of which open at
< of the box, and the box divided
ions in planes interseeting the
branches of the matrices,
fustenings for holding the
ogether, pivotal trunnicns on
+ike Loy is hung, arranged on an axis
©owith tie Intersections of the axes of
o brang of the matrices, and a ge-
RO ipted to enter either of
4 braneies in either of e positions of the

<

¢

PN

2 eowbination of a core-box hung on
nBiGns, having aseries of matrices and di-
o Joto threo sections, a movable table
tated o pise and fall beneath said core-
| Lox and adapted by ftting against it to hold
Fitin either position to whiell it is designed to
bo turned, and a series of rammers adapted
to entes the matrices in either
ticns, -

5. & multiple eore-box for molding T cores
and the like, formed with a row of parallel
inatricos and divided into a drag and two
GO planes intersecting the axes of the
firoe branches of the inatrices, combined with
ooy 2ff mechanism consisting of moving
| paris adaplied w engage the two copes re-
| spectively, and eonstructed in lifting oft the
e Lo rag to move in directions ini-
[ tially at approximately right angles to each
| other and obligue to the drag.

7. A multiple core-box for molding T cores
sud the like, formed with a row of parallel
matricos and divided into a drag and two
epes in plaies intersecting the axes of the
of thematrices, combined with
chanvism consisting of moving

VG
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parts adapted to engage the two copes re-
spectively, said parts connected together to
move simultaneously, and eonstructed in lift-
ing off the copes from the drag to move the
¢ copes indirectious at approxiwaiely right an-
gles o each other aund obligue te the drag.

2. A muliiple core-box for motding T cores
and the like, formed with a row of parallet
matsices and divided o a and twe
copes in planes interse iy the axes of the
three branches of the matiices, combined with
& coping-ofl mechanism consisting of piveted
arms engnging one cope and mounted to [
it oblignely Trom the drag and swing it baek,
and pivoted arms enpaging the othercope and
mocnted 1o littit obliquely in the contrary di-
rection and swing it forwardly, upward aund
hack, whereby the macting faces of the two
Copes ars ied and ascessilio [rom the
same sida.

4. The eombination wi
into drag B and eocpss
arms J J eonstructed 1o
rock-shaft 37 carr
25 siracted 1o engage i

for vibrating said arms.

16, The combina

vided into drag B and eopes B

off arving J J constructead to enga the cope
o 3¢ roek-shaft 4/ carvying saldavms, avms L1

eonacrueted to engage thecope | 34 roek-shafts
1T 1 carrying said svme, nod mechanieal zow
nections between shaft J* and shalts I 1 to
transinit rocking wotion from the fermer to

5

XD

heoro-hes Bdivided
(B of eoping-olf
suyoaos the onpe 1B
ris L Loon-

i Mmeans

vhox B odi-
ool woping-

Gy

15 the latter.

11, The combination with core-bog B hung
on trinnions o o and divide intodeag B and
and copes 100 St arms 3 L and
intee S prniedt S0 o the copes

40 AnNG
cit sore-hox
linto drao |

2RI e

wr

slade as the
vijons,
3 Lang
-1 and
I re-

s oscilinted gpon ifs o
ion with noce-bic
- angaivisiadintods
ving end projections

Foeopingofl arms i,
}

el
Gels

RETRHE!
w0 reecrve the Hroj
s ¢ by aviny I for
gaging the projections 57 and 1t wiing
moverment in the
14 The combination with o core-box hinig
1 divided thirce s
a clamp !

RV

by d
thel

45

6o ting 3f a
contractile ring hanyr !
confine said projections, nnd bhaving

fey contracting it to draw the projections ic
gother.

1 for enterit

506,228

15. The combination with a core-box divid-
ed into three sections, a drag 1B’ and copos
132 B the drag formed with irunnions ¢ and
hosses ¢ at its ends, and the copes with-end
projections «* ¢ of elamps for holding the
sectious together ennsis: g of rings ¢ o0gag-
ing said Dosses and each having notches
whichi in one position eoineide with said end
projections Ly permit of thte remsoval of the
capes, while 1n anoiher position they are out
of cuincidence therewith so that theend pro-
iections are confined by the rings,

16. 'T'he combination with a mulliple eore-
bos divided into three sections, of a drying
tray adapted to be fitted to the row of cores
exposed on one section after the eoping-off
of tho other two, and by being inverted with
said soction to reeeive the cores therefrom,
being formed with extervled surfaces to sup-
port satd cores.

17. The eombination with a multiple core-
pox divided into a drag and two copes, the
drag pivoted so as to osciliate, of a drying
tray adapted te be fitted to the row of cores
exposed on the drag alter the liftirg off of
the copes, and by being inverted with the drag
to reoeive the cores thersfrom, being formed
with extended surfaces to support said cores.

18, A drying tray X consisting of end-
piecos s 5, longitudinal bar tadapied to sup-
port the ends of the middie branches of arow
of T cores, and longitedioal bars I/ £ adapt-
od to support the sides of the opyp sed
branches thereof,

12, A multiple ecore-box, sliding ramimers
o the matrices thereof, and mech-
anispt for lifting ard dropping the rammers,
ecombined with moeaus for helding the ram-
mers ont of action consisting of inelined
ghonlders on the rammers and an elengated
pawl mounted to press apwardly toward the
ramers and adapted to engage beneath in-
clined shouiders thereon whea the ramiuors
are fully lifted, whereby tho pawl acts to 1ify
thetn slightly above their novmal stroke.

o, A wmultiple core-box, rammers for en-
te thelr matrives, aud mockanizm for lift-
ing and dropping the raminers, comnbined
with means for holding the vaa
action consisting of a pivoles
wally pressed toward the
ml Lo epgnge

e

rawl G2 nor-
s rammers and adapt-

arocgt and to enter
wien the raminers
sting handle &
- suid pawl for

10 engay
iz onl of aetion
¢ whoreof T huve hereunto signed
. the yresence of iwo subseribing

ALFRED K HaMMER.
XTI
vr J. NICHOL:,
inrreRs I, THATCUER.
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