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UNITED STATES PATENT OFFICE. 

ALFREID E. HAMMER, OF BRANFORD, CONNECTICUT. 

MACHINE FOR MAK N G CORES FOR CASTNG PIPE-TEES. &c. 

SPECIFICATICN forming part of Letters ratent No. 506,228, dated October 10, 1893. 
Application: i) edia: 

To all Zwhom, it not caneeria. 
Be it, known that , AL R.E.} :... : : 

citizen of the United States, residing 1: 
ford, in the county of Naw its exi : it State 

5 of Connecticut, have invented : 
and useful Improve inel its in its cities is , i. 
Making Cores for Casting line-ites, i.e. 
which the following is a specificatiri, 
This invention provides an in F. vex: 

to chine for molding cores is a vii. i.i. 
branches, such for exa apie as thise i: 
casting pipe-tees or other similarii: 
According to my investion the 

molded in a nautile to 'e-l: X 
15 three parts, which I wili ?ie 

and two copes, "he ', '-' (i 
and is forei wit: ; 'w of S; 
matrices irranged with thai : it "ce: 
emerging of three sides if its crit:- 

axes of the respective tra: 1e 
rices. For covenialize in it i: 
it is pivoted upon truli lit}} is 
ends, the rotative axis (if t; 

25 being coincident with tie it is is . . ; is 
axes of the three braches of is: it "(... 
rices throughout the w, it cri:' ' hit the 
box may he turned to two of a rec, is . . ; 
positions in order to bring two tyr is 'e' if : 

3o ent rows of matrix openings into title w it is a 
series of rainners whici are note: it 
constructed to enter the iratices ai, as an: 
down the material for the cores. in orie: t:} 
facilitate the separation of the cre-)ox :) 

35 enable the cores to be removed, my inventini 
provides a coping-off mechanist evonsisting 
essentially of moving parts engaging the re 
-spective cop? is and adapted to lift the in of 
in directions initially at right angles or al 

4o proximately so to each other, and at a tigles 
of forty-five degrees or approximately so to 
the drag. These moving parts consist in the 
preferred construction of Swileging arms piv 
oted on suitably located osciilating shafts so 

45-arranged and connected together as to simul 
taneously lift off the two copas, swi ging the 
one up and back and the other fi wa 'tily 
and then backwardly, so that both its , : their 
meeting faces presented toward and accessi 

5o ble from the same side, whereby their clean 
ing is facilitated. 

In carrying my invention into practice, I 

34 .303, Serial No. 470,320, (No model.) 

enloy by preference certaiji netailis) it. 
stribed and claimed by me it an aiication 
$of patent for improvements it: '...}re toia. 
:hines which I have executed, files Yauliary 
it, S93, Serial No. 45S,653. The rich risia 
referred to comprises a series of 'anners 
it vable toward and from the core-lox, and 
aciated each to enter one of the core-mat 
'ices therein, with mechanisin for repeatedly 
lifting and releasing these rain iners to periini, 
tien to fall and ran the cores, and in eas for 
a, ri'esting their operation at will; also a ver. 
tically movable table arri get bel; eat the 
pivoted core-box and ornally tressed it 
gainst it to hold it in position ; ; so in ea is 
ir operating a series of vent wire; to cause 
tie in to penetrate the lyriangles (; 2. re. 
iniatrices to form vent openings in jie cor 
ails also in general terms a ray constructe: 
: ind adapted to the drag of the core-it N to re 
ceive the cores there from, and on wit: tiley 
ray be carried to the drying ovei. 
The in provements introduce?i is ny in . 

. . ; ition are illustrated in their or fired for in the accompanying drawigs. 
iigurel is a front elevation of the trachine, 

Fig. 2 is a side view thereof in ver: i (tai nit. 
section. Fig. 2 is a fragruentary enlarged 
section. Fig. 3 is a horizontal set in in tw. 
planes indicated by the line 3-3 it fig, 1. 
Fig. 4 is a plan view showing one half of a 
moider's flask with the mold for casting the 
pipe-T and the core therefor laid in place, 8 
Fig. 5 is an elevation of the core and a trans 
verse section of the core-box, its sections le 
ing sepal cited to illustrate the directions of 
their movements relatively to the corain draw 
jing. Fig. 6 is a fragmentary sectional per 
spective view of the core-box. Fig. 7 is an 
elevation of one end thereof. Fig. S is a plan 
of one end thereof. Fig. 9 is an elevation 
similar to Fig. 7, but showing a clamp applied 
thereto to hold the three sections together. 
lig. 10 is an elevation of the two farther cop 
ing-off arms, being those on the right-hand 
side of the machine. Fig. l l is a plan partly 
in section of the coping-off arms on the left 
land side of the machiue, together with the 
adjacent parts. Fig. 12 is a fragmentary ver. 
tical section showing the core-box and its ac 
cessories during the operation of ramming. 
Fig. 13 is a similar view shr wing it during 
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the operation of vetting. Fig. 4 is a snar 
section showii.g. the position of the parts af 
ter going off. Fig.15 is a trait is verse section 
of the drag an drying tray. Fig. 1 (3 is a 
similar section showing the removal of the 
cores on the tray. Fig. 7 is a fragmentary 
side elevation of the tray showing to cores 
in place. I'ig. S is an end elevation of the 
tray; and Fig. { a cross - section thereof. 
Fig. 20 includes a series of cross-sections of 
the core-box showing the different operations 
performed in: making the cores. Fig. 21 is a 
perspective view of the clan for tolding th: 
sections of the core-box together. Pig. 22 is 
an elevation of two of the parts of the core 
box slightly separated. Fig. 23 is a fragi)}{-n- 
tary section cut obiiolely on the line 23-23 
in Fig. 9, and showing the elam applied to 
hold the sections of core-box together. 

. The apparatus shown is designed to make 
cores of the shape shown at A in figs. 4 and 
5, or of any other similar ol' anal go is shape, 
that is to say, any core having three rauches, 
or any core of such siape as it: ; life the 
division of the core-box into three arts or 
sections. For holding these eires I provide 
a core-box 3 of the general coli striction 
shown in Fig. , this core-box being for net 
with a succession of core-matrices it (t, one 
of which is sity v in Sectii) ) is: {5, these 
matricos ); itag ai'i'i is gel ii a 'ow it "at le: 
with and it iine will one another, atti w it 
their branches peting at different sities of 
the core-box. To eae, the 'o' is to be re 
moved, the joi'i-box is divited if it? three sec 
tions, the planes of division intersect is tile 
axes of the tilee ranches of the fore-aat 
riges. The pist to section 3 will (sist: i. 
the drag, and the two let' i' (irts:r sec 
tio is is 3' i will designate coes. in ar, is 
tle core-box, the cones a 'cs in vec (; ; ; it all 
a gle ()f aproximately forty- 'e lege's to 
the drag, as shi ( yin in lig. , is i; : h it lie: tes 
the di 3:tic) is of ili aw () t ( ; ;' fi : the 
core-i}{x. lic: (?) it's 'eli's t ( ' ' start 'ti f 
at the angie stated, or at - the ther it is: 
not to greatly diverget there: ';) i? , , it after 
being noved offs ficient y risei gag the 
from the core, they inity litt: i) (; ) () \{i : it 
st life 't' int. diction, it is desi:'at lie i? ; 
c:rity ; it it is sieh tsii) is as wil: t:k Fei 
( of the way: ; (ii'i is: it t is tir (; 1 g : ". 
fa'es, , it aat it's wit.' " : tilt it is a i (“at 
(:(; ; ; ; ; liteit y clea i li e iii. V is il: i) : '). - 
iy X this c ::: 'incte , their 'fratiy in le 
of metal, is 'one what helvy, at it: ; 'ier to 
provide fir (; ) in venientiy hint!ji g it, 1 in) oil it 
it pivotally so that it inay ie tried to lif 
ferent positions, the pivotal at N is being co 
entrie with thic inction of tie ang's of the 
copes 13° and 13 with the drag 3", 1" in other 
words coil;itle it with the till (; it tar'sec 
tions of the axes of the iatrix rati ches. I 
preferably form t runnions (; ; )rojecting from 
the opposite ends of the core-box, prefer 
ably from the drag 3' thereof, these trun 
aions turning in beariugs atta: ... i to upright 

with an eye ein bracing the i ruinion 2. 
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fratics (, , is is v it Figs. , 2 and 3. In 
('if' i' to hoisi it i? 'i Yix s (?; it is i? getter 
Sohae suit:yyi (, ?) in of (iain) is to vied, the 
clat) 'sh 'w ) ist it fig. 2 being suitable. 
'la is claimi (oil sists of an oven or sy; iii, ring 
having a scie: We' for drawii; it togetic: , :nd 
formed )ii ( sittie towari ti giore-box v ii. 
two notches '' ('' leaving an in terrate? (r- 
tios ' ', 'he drag 3’ is fried with a 
half-hul) or collar (; (Figs. 7 and 22) over 
which the ring portion of the clan its, being 
haci geutrally tier'? y at arn e" fore, 

'he 
copes 3' 3 are provided respectiveis wit: 
end projectiolus ('' '' to 8 et gaste y : the 
camp. When the ciam) is drop it to the 
position sl: ) win it lotted lines it Fig. 3, , is 
notches e* (* coincide with the respective it. 
jections (; ; so that the coes may be if f : 
off. The climp occupies this safe position 
when closing the core-box, and aftei' is sec 
tions are to; ether the camp is t a 'nei by 
file screw e' to the position show it fui 
lines in Fig. , thereby bringing the unit 
terrupted portions e'e' of the ct: trip to stand 
over the projections c' c' on the copes. By 
then ti 'hig the screw e' tha clain p is co 
tracted SC as to tightly raw linese; projec 
tions towar; the hub c' atti ili sequently to 
bii?i title: s , , a setti is of , i.e. co; a box 
fifty t!g: 1 : Cr. ... clair; ) is is consti u :ied 
is very site : it elective, viiie being very 
(tick : e: i: y : C ferate. ec is true lion 
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of the 2::1:1); in igli, he greatly varieti, as any 
(ii's . . . . 's : " : iniissi 

is to get 
it it is is 'e-lik v. 
Tlite it silk, five Core-ki is a ', 'cir 

al:ly liad: - it are atti is it is lates server 
di:it: ' ' () it is a ses of the opposit is rore 
is 'til ii 4: ... iiiily iij ( at is; ; ) is 

is fir loding i.e. 
' ' durig i.e. a lis ar, 

. .. 5 

lie (; ; ; ; die. 
if 3 cre-kut x, 

st 1: it ti: , ; ; ; ; ) i. i* is a ble 'i's iiiig against 
tla fall L. it' side of 'e - to v, will incidi 
the lattei agai; st. 'ning it whici ever posi 
ti i ij ( : ')- i)x is a raige. '': a table 
is not: i: i is a siisting fraine consisting of 
( i rights ( ; )} : it site siles as a cross 
|al' sy' it is el; it is, ii e i rig its sliding be. 
tw'ecil :::ities: (); , , ; iiii er sides if the guide. 
fraines ( ' ', and the wittle citig pressed id 
Wil 'lly is th’’ it is is of it is (; ; it actii 
'oh ( (coi'i it passed ei' a she w3 ti', 

as slit.: Wi: i: jig. 2. The cross-lar ty' serves 
as a (: V : ; lie t'aille : , is lic: ; he title 
ray '.'sset dowii iby ii. for t. 
Above the core-hitix is arrange a series of 

rail file's i-, f, arra tiged preferably verticaiiy 
at it stiling to u; ; holes or ways formed in 
cross-fraines l l fixed between the side frames 
C (). The ran tiers correspond to the re 
spective core-inal ices, each being shaped at 
its lower entis) is to etter its matris. Any 
suitable mecialism is provided for repeat 
edly lifting and tripping tie aliane's st, 
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that they fall by their own weight each inde 
pendently of the others, and strike blows 
against the core sanid which is fed to the 
matrices, the blows being "(portional to 
their weight and momelatiitii. he in ::::iian 
ism shown consists of a ret' (vii g sii.ft. F 
driven by a bolt pu!ey anti starry is g lar 
allel rods.j which as they revolve to the tier 
backwardly projecting a rins it fly oil it) the 
several rammers so as to lift these a, "as and 
the rammers, and then pass () it fron inder 
them, permitting the rammers to falli. 'io pre 
vent the rammers being thrown up too high, a 
stop-rod l is extended across the top. "I'o pre 
vent the rotative displace inent of the 'am 
mers, their upper portions are inade Scuare 
and workin square holes in the tipper cross-bar 
h. To hold the rammers elevatod when not 
performing the fu fiction of ran nig, pro 
vide some suitable device for scking tren; in 
their upper position, and preferably aist for 
slightly lifting them to elevate their artins is k. 
above the path of the operating bars in order 
that as these bars rotate they shall hit strike 
the arms. The proferable device for this pur 
pose is that shown in Figs. 1,2 and 2*, and con 
sists of a locking pawl pressed toward the 
rammers by a 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' is pivotally naouited a locking 
pawl or frame. G° consisting of two arms cou 
nected by a bar or blade it, and pressed by 
springs or otherwise toward the "alariers. 
The latter are provided with riis a , t be it wer 
ends of which form inclined shoulders :' (Fig. 
2). When in action the paw is ; : ; 
from the rammers by a lot the ea - ver' engaging a pih projecting from the pawi, as 
shown in Fig. 2". Upon pulling dowa this 
lever the pawl is liberated and presses to 
ward the ribs a on the raminers. This press 
ure, however, is insufficient, if the rammers 
are falling to arrest them, so that they will 
complete the stroke they are making, but 
when again fully lifted so that the blade it of 
the pawl passes under the shoulders '', it will 
act against these shoulders, not merely to tip 
hold the rammers, but by moving eii tirely 
beneath the shoulders to lift the rammers 
until their arms k are slightly above the path 
of the lifting rods j, whereby the rainiers 
will be held out of action ultil tie opei'ator 
again pulls down the handie G. This con 
struction of locking device for holiing the 
rammers out of action has the advaitage that 
to operate it requires no skiil dext eity (in 
the part of the attenda fit, sit (3 it is test re 
quired to make its operati: ; ; ; ; ; ; it: it with 
the completion of the us: iii 1 ( , ; ; ; ; ; ; ; (if 
the rammers, but may opei'at; it at a y is - 
stant, and its operation witi i t ... i.e. ei eit 
until the rammers conte, ie their sir! in: 
are again lifted to their apertuost position. 
This greatly facilitates the work of the at 
tendant, whose attention is ?is) in Centrated on 
the filling of the matrices in the core-box be 

low. The construction of the locking device 
may be considerably modified, as for example 
by substituting weights for pressing the pawl 7 o 
against rammers instead of springs, this be 
ing indicated in dotted lines at ac in Fig. 2. 
If weights are used the pawl can be thrown 
out of action by throwing it back until the 
weight is lifted beyond the vertical, so that 
the operating lever G may be omitted, but 
the construction shown in full lines is deemed 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 a series of 

75 

core-wires o O corresponding in number and 
position to the core box matrices, mounted on 
a hinged leaf or bar phinged to a 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 C, consisting 
in the construction shown of stirrup frames 
h' extended around the side frames and hav 
ing pivoted to their outer ends links or con 
necting bars q q, which extend down theside 
frames and are jointed to arms q' fixed on a 
rock-shaft Q, to which is also fixed a counter weighted arm Q projecting backwardly, and 
an operating lever-arm Q'projecting forward. 

e weight Q ordinarily holds the bar Hele 
lated, but by first swinging the hinged leaf) 
under the bar H and then pressing down the 
lever Q', the vent wires are caused to descend 

95 
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will now describe the preferred form of 
coping-off mechanism. Of course the copes 
13° 38 might be lifted off by hand, but in a IoS 
long multiple core-box made of metal they 
are too heavy to be conveniently handled in 
this way, and I therefore prefer to provide 
machinery for operating them. I therefore 
provide a pair of Inovable parts J J adapted 
to engage the opposite ends of the cope B° and 
move it off obliquely from the drag and from 
the other cope, and I also provide a pair of 
moving parts II 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 or 
be otherwise mounted, but I prefer to con 
struct them as vibrating arms fixed on oscil 
latory shafts. The arms J J are both fixed 
on a transverse shaft J' mounted in bearings 
on a frame Cand provided with any suitable 
means for oscillating it, preferably a hand 
lever J shown in Fig. 1. The arms I.I are 
fixed on short oscillatory shafts I' I having 
bearings I at opposite sides of the machine, 

ch 

I I5 

25 

aid provided with any suitable means for os 
The two shafts I must be 

ated synchronously, and it is preferable 
to osciliate them simultaneously with the os 
ciliati} of the shaftJ, in order that the arms 
and I shall simultaneously lift off the two 

copes i3° and B. To this end I prefer to drive 

cil a iiiig the Lal. 
sci 
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the shafts i' I' from the shaft, J', which may 
be accomplished by connecting then together 
by gearing or links, or by other suitable me 
chanical connection), a suitable and simple 
{:onstruction being that shown, whereili pull 
ieys f fare fixed on the opposite end fortions 
of the shaft J', and pulley's f'f'' aii tile op 
posite shafts I", the resective is alley; being 
3eini acted togetiae by iii. y sui; a tie eit, "if 
craisy" a wire royef', ' high to insure osi 
tive motion si; otild at some staitable oint be 
fastened to bet a pulleys. 
The ends of 1he aims j I may be connected 

it numerous different ways to the respective 
copes, as by clan pitig, screwing, ninning, or 
otherwisc. The construction shown however 
is considered preferable, and consists in form 
ing the ends of the arms J with grooves o' 
slots adapted to receive and engage tie op 
posite end projections l'l’ of the respective 
copes. Fach a is for led at its Outer end 
and of its site toward tie inid tile, with a 
groove i' shovyi best in Fig. ii). The end of 
tie in 3 fits against the portio;: ' of the arr: 
I, which latter is also frate with a groove 
i for thing a continuatio of the groovej. 
The grooves j* of the arms J J are adapted to 
eigage the projections l' on opposite ends of 
the cope B". The grooves * in the arms it 
are adapted to engage the projections l at 
opposite ands of the cope 3". Tie groovesi 
it are extended for somewhat more than half 
t is circula ference of a circle, as shown in 

ig, , in order to provide rooia for the free 
seitiatory iaoweiteit of the projections l’i 

as the core box is oscillated froii. its normal 
position shown in Fig. 3 to its sidewise posi 
tion shown in Fig. 1 
tion the projection to turns for ward and occu 
Ries the position which in Fig. 7 is occupied 
iby the projection t', and t e later advances 
to the position at the oute enti of the groove 
8. At the end of the return Scillation, the 
rojections aiut, against this ends of the 

slotsi, while the projection twich as show; 
in sig, Sai'e Jonger than the others, are stopped 
by a litting against shoulders '' in the slot: 

(sers igs. () and it). The grooved end 
tortion of each aria I is partly cut away, aid 
a spring catch at is applied thereto, it's best 
shown in Figs. 10 and 1, being fasi e the at 
its end, entering obliqueiy i ! : the slot, " in 
isition to snap under the irrit:tist with 

it is in its orial positii), at d having its 
free end carried outward to form a handle by 
which to pull out an ill with law the spring 
citch. If the ornai p')sition of ille core 
box, as in Fig. 7, after its claimi e is dist: : - 
gaged and the ains it i I are trust ti, 
the cere-box 3 will be cairieti is wikily air ti 
backwardly by the enrage in: ; ; if tin & sit is 
wit in the projections tr; at the said line that: 
coe i3 w; it be carried obliquity for vari and 
in wardly and then back, by the engager ent, 
with its ent projections t” of the slots aid 
sing catches it, which latter will prey eut 
the end projections from sliding downward 

2, during wiich oscilla. 
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toward the outer elds in f is sign is , , , ; ; ) is 
the arms are throw back war it is 
show is in Fig. 4. the sidings of the 
tity is it. tria (posite, dieti?t. *; i. 
by til 3, 3 tie it agrist. . . . ( . . . . . 
the si?ts, he is 8, , is re; it ". 
carrie; 1 sack to ti - rs it is 
;4, they are site. 

i 

i 
2. Y - , - W. r is sto's it 3 

i 
wi: i : « ar EY) is is 3. 

i is critiji (; . . . . . . . - , 
ing is say iii ventici is as At -, if ... 
ing, li (; (ere if X is oi is, cfss is ; ; ; ; ; ; 
ing throw ; back to i: :: ; sity . . . . . ; 
it. "it is a tie in (;, it a f :''': , ; ; ; ; Jif : ; ; ; : 
ing faites of the ?ite-bt (): ; iii.4 
ard the ever 3, 3} :ely 'iro with s is, v, tiss 

coes i3 it to p. ::it: ; ; ; ; ; ; ; e ris; i. 2 
then oscillites the ti: is a caise: , "it is ; 
£f, iiiete portions it is "A g : it i ! :- i. 
projections r (; ; ; ; ; 'ss and sciet's li: , 
gi;i, in is tight, a is out the sirit: g 
catches it isen: a fi'? in the files 
tions , , all it whi; 3 s: 
wit: ) is; it osciates, it is re. : : f', i. 
initia itsitio is sy; ai in Fig. 3), t, 
secoil is it i? sity . . . . it: 'igr. 20, ; ; ; 
leases the table, sf tia, it sial press ; 
agaii is the "oi e-box and hoid it in this 
tion. iie then places against the top of the 
co'e-ijox : tray ..., shown in lot tail is es; it 
Fig. , and ii full lites is Fig. :, ecstairs. 
ing a suitable in lify of core sani, that is, 
Stud containii is a stall a tact it of adhesis a cy: 
li:iteria, i, or iil it: ; )f cole 8: it a y ot: e." 
material froii yirich cores may be noided. 
While hulding this fray in place he pushes 
tha Sa?i frei: it with his lands or a suit 
alie tool it if the several core-tat rices, urti 
they are sii startial y full of sand, where 
ujoi i (; ; ; ) is low in lie i? kit cyc: G to 
free the ran anter's, 4ty the shaft F sein is in 
Fotatio in liese coir is ice their operatist, i.e. 
peated is falling and etering tit; core-alatri 
tes a } i i"ailining low the sand thergin. 
The operaioi" or in lies to it:sh new sin, over 
the top of the core-box so that it in:ay be 
ramined into the matrices, and when the lat 
ter are is he arrests the raminers, scrates 
off the to of the core-box to a vei the ends of 
the cres, and tremoving tile t'ay (, he tins 
&c is tie 3 re-box to its first piysi is ; ; ; Yiiie 
WCrijg the taile with his foot. ii. 2 re 

pia eig the tray", i.e. ) is has fresh s: i (a ver 
the 'o re-box at into the raise: es of tie, 
core-matrices that were projecting its rizot 
tally in tie first position but which are now 
rojecting vertically, as stic w : 3 in Fig. 20. 

-Ag: iii. 8 'til 13, the ran ilei's tese trancies : 
a re 'i in it i: , ; ; ; ; ; ; which tie rainers; tire ar. 
': +i t! : sil: it is sat it: is scrats, ff. 

3 s. id 's strayed it inay a lishei 
back oil it the is y L, or se: "it d off the core. 
box a fi : ) in: i ,et to fall down a cite N i. 
into a }}x N. This next geration is tie vett 
ing of this cores, which is jerfor ited in the 
a litei' aiready described, first, white, in the 

iast (escribed (sition as shown at ii Fi 

f : 5 
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20, and more exactly in Fig. 13, and subse. 
quently after oscillating the core-box, back to 
its Seeond position as shown at 5 in Fig. 20. 
Thereuport the core-box is again oscillated 
to its original position, as shown at 3 in Fig. 
2, its ciriaps e e are disengaged, and by 
it rowing back the lever J its copes are lifted 
eff and thrown back to the positions show 1 

The cores will usually retuire it) be tapped to disengage them from the mold. 
‘ed fores before being coped off. It then oily 
tenniuins to remove the cores from the trag 
and carry them away to be dried. To facili. 
tate this operation, I provide a specially coin 
structed tray K, shown best in Figs, 17, 18 
and 19 consisting of upright end pieces ss, a 
bottom plate t and two top platest having a 
Space between them sufficient to receive the 
middle leg of the cores. This tray is invent. 
ed upon the cores, as shown in Fig. 14, where 
ili (11 the table D is lowered and the drag ' 
it "d upside iown while holding the tra 
it it, it a tie D being then restored leavi, 
i.e. a 'is in the position shown in Fig. 
The 13 y taping the drag it is released frei: 
the molts, aid by carefully lowering the ta. 
bloi) the tray is lowered carrying the not is 
Svitin it, as show in Fig. 16. The tray is tit; 
iiftect off from the table and carried away ) 

The cores rest upon the tray, bi). 
ing ship)rted iny the ends of their midd a 
a 13 clies aust the sides of their end brancies iying espectively oil the platest and t t of the tray, as shown. 
It fit list not be inferred from the cirgin. 

is a litial escription which I have given of the 
details of the apparatus that my inventis is 
2 ce:ssarii inited to all the details of co, 
*!, "ifti) showi. My invention is is fat; 
Sus?eptilyie of considerable modification wit it. 
filt, ?tep::iting from its essential featuits, 
For in otliig cores of different shapes, tie 
three - pait eora - box will necessariiy lie 
changed in shape or in the position of its part. 
igs to correspond with the shape of the cores'. 
It is not essential that the core-box be trun. 
tioned on the drag B', although this is the 
preferable construction. In coping-off, the 
{{re-box might be inverted and the drag lift 
ed of first, or one of the copes might be lift. 
et off first aid then the core-box be inverted 
or nearly so, and the drag lifted off leaving 
tie cores stipported on the other cope. The 
construction of the coping-off mechanisin 
inight be considerably modified in respect of 
the devices by which the lifting parts are 
gigaged to the respective sections of the cois. 

:a: to ha coinstruction of the rammers, nil 
life vei t-wires, verti?ally movable tallie, Ak'., 
which are claimed in my aforesaid alie:- 
iion, are not essentially or necessarily sei 
witi inly resent invention, but are here illis 
trated because they are believed to be is: 

si, ie: t: artical evices for performing it. : 
v: italictions of any known to it: , 

inake no claim herein to anything claimed 
in Iny said application Serial No. 45S,653, nor 
t; it is tig claimed in another application 
{i}, i is ti saic date, Serial No. 45S,654. 

I liiia is try invention the following-de 
i? vei fest tres, stilistantially as herein 

e: if it; i, j : 1 (ly: 
is tiltii?; core box for molding T cores 

a liki tie is , : it'ined with a row of parallel 
; : " 'is' livide; it to three sections in 

citing the axes of the three 
(;s if it: )at rices. 

A ultiple ore-box for holding-T cores 
: it its like, furned with a row of parallel 
littices, th: three branches of which open at 
three sites of the box, and the box divided 
it to lice sections in planes intersecting the 

as if the tie a ranches of the matrices. 
3. , ; ; ; ; le core-box for molding T cores 

: t: , ; ; a , is , , f : sick with a row of parallel 
. . . . . . . . . . . . . 3, ... it 

titles 
it: 

. 
in 

is irati into three 5, stions in 
(::... itag tile axes of tile three 
is at ties, corabined with fast 
::it: : {}ree sections together, 

i’, is as on which the box is 
as e oscillated to differ 

; : ; ; ;-box for tolling T cores 
fried with a row of parallel 

: ; ; ; ; e.g. brancies of which open at 
is is e box, anti the box livided 
... st: 'i: ; si plines intersecting the 
it: tiree ioranches of the matrices, 

cit}}ined with fastenings for holding the 
fi '2' sections together, pivotal trunnions on 
vici: iii) - Y is hig, arranged on all axis 

: y is ti; it tersections of the axes of 
:-( : ; (; ; ; as if the matrices, and a Se 

" : Yi's adapted to enter either of 
acies in either of the positions of the 

in a xiii): iaioi) of a core-box hung on 
ii'i it is, having a series of matrices and di 

i. e. into three sectious, a haovable table 
: , ; ; , , , ) it is ; and fall beneath said core 
is x. air : : iaited by fitting against it to hold 
it is ...if her 'osition to which it is designed to 
be targed, and a series of rammers adapted 

5 

95 

100 

I I5 to ente the matrices in either of said posi 
C. S. 

!;, & multile core-box for molding T cores 
at tie like, formed with a row of parallel 
jatritics at divided into a drag and two 
cales, iii planes intersecting the axes of the 
freel ranches of the matrices, combined with 
3 :)ii sy-Off ine-chanisin consisting of moving 
a ris a dated to engage the two copes re 

Rectively, aid constructed in lifting off the 
copes a ti e drag to move in directions ini 
{i, iiiya, a toximately right angles to each 
it at ; litue to the drag. 

7. A : sittiple core-box for molding T cores 
is lic tile like, foined with a row of parallel 
matrict)s and divided into a drag and two 
likes it platiles intersecting the axes of the 
i: i ec a clues of the matrices, combined with 
; (; ; ; ; (if icehalism consisting of moving 

I 25 
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is coines ia iii. I es i ::sec: in 

parts adapted to engage the two copes 1'e- 
spectively, said parts connected together to 
nove simultaneously, and constructed in lift 
ing of the copes from the drag to love the 

5 capts in directious at ; ; ) 'oxii; icy right : - 
gies to each o:lier anti is it; it to it e i tag. 

R. A mutile core, y, x for a tin; t cores 
if i he lik (, for ie: with a rew of a ralle 
natic is is is livitie?: , ; (; ; ; ; g : it ve 

the axes th: e. 
three branches of the unat rices, coin lined with 
at Ching- (if necharaisi consistii, is of ivoted 
aris engaging one cope and in?iiiel io iii. 
it ohlicitles on the tag and swing it lack, 

15 ar. divote : is enragil; the ther cope and 
not ited to lift it oil, tely in the contrary di. 
rection and swing it forwardly, upward aid 
b:ck, whereby is netting faces of the two 
coes are exi :ed a ti access: if frey in the 

2:) Sane site. 

2 5 si?ted engage 

9. Tile eonbinatics wi: ; ?o I'-o', 3 (iivities 
into drag 33 and coins: 3, {{ing-off 
: I'ms coins it is text a gag i hrs 3 tie 3. 

{ }} ''', ' ' is ion rock-shift 'carry in 
: (; ; ; , ; it in ea is 

for vitriti g silii airs. 
If, The coin bia in v i i"; it six 3 (i. 

vided into drag 3' at:d clies 3' is, if oping 
off a runs. J coilst ri?: {: ('grage tie cope 

3c. S. roek-shaft I' carrying said aims, aris 

c copes 3' . 

5 gaging i. ( p r is ?ti) is , and initig ti air 

c isolding the set:ti an 

Colist3ticted to gag is the is 3 rock-shafts 
l' carrying sai: - 'm', it d nati: ) is a to . 

nections betw'? ( ; sh: ; ) " it s ::ffs ' ' to 
'all sir, it of vig iri?tian from 3i for in a r to 

5 i the latter. 11. col) it its with 'ore is i; hing 
di'i it: in to it: ; ; ; ; oil triliiliol is , ?: a) 

" ; ; ; ; ; } 

it in g : rag ; ; 
... } law it g : iii , ; it (iii) is 
sitective", of coltig (): i.viig arc 

; Siraged coit (iii.;s sists i 
it "ction: };} it w it: ; ; y in: 
ci) re-ex is os?il: , s: , ; ; ; is : 

i;, i.e. coin it): 
O3 '; ; 

Said pro 
Es: as the 

i: ) is is, 
in Y. it in 's); c - is, X is , is: 

it is c : , ; it is is ti in to it', 
h: ; ) is eit '. 

Deatively, f {{!}. iii. (1 - ? 
it civil ii is :tic, ; ; , 

irg sigts i : it; it 
l, art its has 
i love file it if the sits. 
l. The epin bilation 'til a core...)N iiig 

upoli tritions a tid lived it is tree set 
tious having ent : 'eject: ) is, of a lamp for 

S. e' consist tig, f a 
contratile ring novatl: 'i is verian: ; ; ; 
coil file said if it'etions, : ; ; ; vitag tens 
fr!' contract: ng it to draw tie : reactions ic 
gether. 
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15. The compilation with a core-box divid 
ed into three sections, a drag 3' and copes 
33 13, the drag formed with tiunnions c and 
hosses c' at its ends, and the copes with end 
projections - c, of lamps for holding the 
sectio is together c insis is of rings g : gag 
i:ig s; it losses at each having notches 

ji () ( () silio coil (itle witi sailed 
projectii is perii, of tile renovai of the 
c'es, while in another position they are out 
of coincidence there with st) that the end pro 
jections are confined by the rings. 

16. The combiiation with a nutritiple core 
box divided it to three sections, of a drying 
tras adapted to be fitted to the row of cores 
exposed on one section after the coping-off 
of the other two, and by being it verted with 
said section to receive the cores there from, 
being formed with exicided surfaces to sup 
it it, said cores. 
1. The combination with a in utile core 

bOX divided it to a drag at two copes, the 
drag pivote so as to osciliate, of a cirying 
tray a dipted to le Fified to the row of cores 
exposed on the irag after the liftir g off of 
the copies, andly being in verted with the drag 
to receive the cores therefri, being formed 
with extendei surfaces to support said eores. 

18. A cirying tray K consisting of end. 
pieces & 8, longitudinal far f adapted to sp 
Ort, the ends of the initift a bracies of a row 

of co’es, and iongit dinal bars t' i' aiipt 
ted to support, the sides if the opposed 
branches tie ref. 
l, A in liltiple core-box, siiling rammers 

for e iterilig the in it rices thereof, and mech 
allis' for lifting a ti tropiing the railmers, 
(4 in his led with: : aus for holding the ram. 
in ei's lit of : Leto consisting of infined 
st (tuitiei's 9}, the 'a miners and an ei:) gated 
p: wl in (1 tied to press awardly toward the 
i: it is is all i 3 lapted to eigage beeath in 
citie? shor: ide's thereon when the famiuers 
are fully liftel, whereby this : w acts to lift 
tile in slightly a love their orial stroke. 

20, ... iiitti; (3 core-box, 'al: iners for en 
teilig tiei" is: irises, and it': Lisin for lift 
ill; it rid it pilg tile ra) iners, coin bited 

Q 5. 

on 

iO5 

) 

With in earls for lig ties ri; ; ; ;yers out of 
a 'tist ec"sis; iiig of a pivotest pawl (2 or. 
titly ressed to wai'i the rain; thers and adapt. 
'i ( ; gag the 'i's it, rest and to atter 
is ide" shot: it is the ec (; wheta tie rain iners 
i!'? filiy lifeti, an an oire irating handle is 
havig a fiti-face engagiag said paw; for 

Yi'i it i. ei of action 
ii v it tiss whereof have hereunto signed 

fly in a 1:0 ii, the 'esence of iwo subscribing 
Wii esses. 

... 'E) . AAEM.E. 

E3TE: ... Nich (Ls, 
13 ER'' E, THA''J: ; R. 
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