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UNITED STATES PATENT OFFICE. 

STEPHEN JARVIS ADAMS, OF PITTSBURG, PENNSYLVANIA. 

SAN D M O LO . 

SPECIFICATION forming part of Letters Patent No. 521,452, dated June 19, 1894. 
Application filed October 24, 1892, Serial No,449,907. (No model.) 

To all whom it may concern: 
Beit known that I, STEPHENJARVISADAMS, 

a resident of Pittsburg, in the county of Al 
legheny and State of Pennsylvania, have in 
vented a new and useful Improvement in Sand 
Molds; and I do hereby declare the follow 
ing to be a full, clear, and exact description 
thereof. 
My invention relates to sand molds, and has 

special reference to that class of sand molds 
in which a series of sand molds are placed in 
line and in contact with each other, so that 
the metal may be fed to the mold cavities in 
the different molds from a continuous runner 
to which the metal is fed and from which it 
passes by channels into the mold cavities, as 
is more fully described in the application. 
filed by me of even date herewith, Serial No. 
449,905. 
The present invention relates, among other 

things, to the supporting or confining of sand 
molds during the pouring or casting of the 
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metal, so that the several molds may be em 
ployed without the flasks and yet sufficiently 
confined to prevent the bursting out of the 
metal. 
According to the present invention, I em 

ployin combination with a series of sand molds 
placed in line and in contact with each other, 
top and side plates, extending over and along 
the top and sides, and confining the sand in 
the series of molds, the plates embracing two 
or more molds so that they are confined to 
gether. 

It also comprises the formation of such sup 
porting or confining plates pliable or yielding, 
so as to conform to the bodies of the molds. 

It also consists in certain improvements in 
the means for clamping the top and side plates 
upon the series of molds; as well as certain 
improvements in the arrangement of the 
molds for the purpose of feeding the metal 
to the continuous inclosed runner within the 
series of molds; and to other improvements, 
all of which will be hereinafter more particul 
larly described and claimed. 
To enable others skilled in the art to make 

and use my invention, I will describe the same 
more fully, referring to the accompanying 
drawings, in which- . 

Figure 1 is a longitudinal section showing 
a series of molds with my invention applied 

thereto. Fig. 2 is a perspective view of the 
set or series of molds having confining top 
and side plates or covers applied thereto. Fig. 
3 is a cross section on the line 3-3, Fig. 1, 
showing the preferred form of clamping mech 
anism in the open and closed positions there 
of; and Fig. 4 is a like cross section illustrat 
ing other clamping mechanism. 
Like letters of reference indicate like parts 

in each of the views. - 
The present invention is illustrated in con 

nection with a set or series of molds having 
a continuous runner inclosed within and ex 
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tending through the body of the mold, as more 
particularly shown in Fig. 1; the construction 
and arrangement of said molds, however, are 
more particularly described in application of 
even date herewith, Serial No. 449,905, and 
will not be described at length in the present 
application. A set or series of molds a is 
supported upon the bed plate A which is ar 
ranged, as shown, on a slight incline, the 
molds as they are formed on their supports or 
bottom boards a being placed upon the bed 
plate A and the molds shown having each 
two mold cavities beach of which is fed by 
means of a down-take channel b' and cross 
gate b from the continuous runner c which 
continuous runner extends through each mold 
of the series, except, possibly, the end molds 
thereof in the construction shown, and as the 
molds are arranged upon the bed plate the 
sections of the continuous runner formed in 
the several molds are brought into line, while 
as the faces of the molds come together they 
close the down - take channels or runners 
which are formed between the faces of the 
molds as described in said application, Serial 
No. 449,905. 
Another point of difference between the 

invention described in said application and 
the presentis that the openings leading from 
the reservoirs c' c to the continuous runner 
areformed between the faces of the two molds, 
as at c' c, being formed in such position that 
they can easily be cut in with any suitable 
tool after the completion of the mold other 
wise, so that special mechanism for forming 
them in the end molds of the series is not 
required. The reservoirs c' c” then rest upon 
the two end molds of the series at their point 
of junction, and the metal is fed thence di 
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rectly into the runner. It will be noticed that 
the molds are set upon an inclined bed and 
therefore that all the molds are placed upon 
a slight incline. The reason for so support 
ing them is that the metal may ?low upwardly 
through the inclined continuous runner, while 
at the same time it has a regular continuous 
or straight course through the series of molds, 
The metal will therefore enter at the lowest 
point of the continuous runner and, after fill 
ing the mold cavities directly beneath the en 
trance, the metal will flow at an upward in 
cline through the first section of the continu 
ous runner being carried into that mold cav 
ity, any metal which may flow ahead into the 
next section of the mold cavity remaining 
there acting as a head to force the metal into 
the mold cavity so that there is generally a fill 
ing of one mold cavity at a time, and the flow 
of any portion of the metal through the con 
tinuous runner for such a distance as to chill 
it and clog or close such runner is prevented. 
On account of such inclined position of the 
series of molds, it will be noticed that the 
pouring reservoir c' is of greater length than 
the receiving reservoir c' at the other end of 
the continuous runner, this being desirable 
in order to maintain the metal at about the 
same level in the said reservoirs, It will be 
noticed that the series of molds have no flasks, 
and that their faces are set in contact with 
each other, and as they all rest upon an even 
bed plate they are all brought approximately 
into line so that they all may be supported 
by a suitable mold cover which extends along 
the same for a greater distance than a single 
mold, each mold cover preferably covering 
quite a number of molds in the series as 
shown. 

In an application of even date here with, 
Serial No. 449,906, I have described the mold 
cover where the side plates or portions are 
rigid with the top plate. In the present ap 
plication the side plates are formed movable 
with relation to the top plate, being either 
connected So as to Swing With relation thereto, 
as in Fig. 4, or, as preferred by me, being en 
tirely separate therefrom and only connected 
there with at the time of clamping the parts 
together. In the latter case, I employ the 
top plate or cover e which is arranged to ex 
tend for any desired distance over the top of 
the molds, and which rests thereon, while the 
side plates or side covers frest against the 
sides of the series of molds and both are 
clamped in place, such, for example as by the 
clamps g which are formed separate from 
both the top platee and side plates f. In the 
formation of these top and side plates confin 
ing a number of molds, there are two features 
which are found desirable, one that they 
shall be pliable so as to conform more readily 
and give support to the sand molds even 
though they may not be exactly in line, and, 
second, that they shall give free escape to 
the gases and stealm at the time of casting the 
metal. I obtain both results by constructing 

the plates of a series of strips united to sup 
porting strips or cleats which give space be 
tween them for the escape of steam and, if 
formed of rather light wood work, are suf 
ficiently pliable to conform to the series of 
molds when clamped thereon. For the top 
plate I generally employ the cross strips or 
boards i united by the longitudinal support 
ing strips i' and for the side plates I generally 
employ the longitudinal strips or boards i 
united by the cross stripsi'. In either case 
the open work necessary for the escape of 
the gases and steam and the necessary plia 
bility to permit slight movement to conform 
to the sand molds is obtained. In order to 
hold these parts in place, so that they will 
act as sand retainers or covers, any suitable 
clamping device may, of course, be employed. 
The preferred construction of clamping de 
vices is shown in the drawings, a crossbarg' 
resting on the top plate e, such, for example, 
as on the longitudinal strips ', and having 
the vertical arms or levers l pivoted at the 
ends thereof, said levers being adapted to 
press against the side plates f, the upper ends 
of said levers being connected by the toggle 
arms n, one of which extends past the other 
in such position that the device may be 
locked by means of the link n' slipping on 
one of the toggle arms and along the exten 
sion of the other toggle arm to hold them 
in place. Practical use of such device has 
proven that even with a lightboard construc 
tion such device clamps the parts sufficiently 
to sustain the pressure of the metal during 
casting. It will be noticed that the lower or 
free ends in of the arms l are bent or curved 
inwardly, and that the cleats i' have the lugs 
i° formed thereon so that said inwardly ex 
tending base portions in may engage under 
the lugs.j. The result of such construction 
is that when the clamp is forced into engage 
ment with the top and side plates, as the arms 
are clamped together they will naturally draw 
down the crossbarg and force theside plates 
fagainst the sides of the mold, so obtaining 
a downward pressure for the top plate e and 
a slight upward pressure for the side plates, 
binding firmly the several molds over which 
the plates extend. This clamping device with 
the hinged arms may, of course, engage with 
any other portion of the supports or clamps 
below the top plate, such, for example, as the 
bottom boards, and when so used will servo 
to hold down the top plate. The side plates, 
and with them the top plate, may also be se. 
cured to the bottom boards or support for the 
molds by means of clamps, such as shown at 
O, which engage with a loose wedge on, or a 
wedge secured on the edge of the side plate, 
as shown at O'. 

It is evident that other clamping devices 
may be employed, and it is also evident that 
the top plate and side plates while movable 
with relation to each other, may, if desired, 
be permanently connected to the clamping 
device, both of which are included within my 
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invention. The latter construction is shown 
in Fig. 4, in which the top platee has the side 
plates fpivoted thereto, as at r, the side plates 
being provided with levers r" which extend 
above the top plate and are operated by any 
suitable clamping mechanism to draw the side 
plates in contact with the mold bodies. The 
device shown in said figure for clamping is 
the same as that above described. 

It is, of course, evident that the end por 
tions of the series of molds must be confined 
as well as the sides and tops thereof. For 
this purpose any suitable abutment or means 
of confining the end portions may be em 
ployed, but I prefer to employ the end plates 
s held in place by the side retainers or plates 
f, the side retainers or plates having the in 
wardly extending ribs f at the ends thereof 
and the end retainer S being of sufficient 
width to fit within said ribs, that is, being 
practically the same width as the mold so that 
it may be dropped into place and secured by 
any suitable wedge which bears against the 
ribs f, such wedges being shown at s' bear 
ing against the ribs and against the lug son 
the end retainer S. Any other suitable con 
nection between the end retainer and the side 
plates may, of course, be employed, the main 
requirement being that such end retainers 
are held in place by the mold retaining plates 
instead of being clamped to or resting upon 
the bed plates. 

In the use of the invention, the molds are 
formed by any Suitable molding apparatus, 
or by hand, and as the molds are made they 
are placed in position upon the bed plate A, 
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the end molds having the opening through 
the top thereof to provide for communication 
between the reservoirs c' c and the continu 
ous runner C. Any Suitable number of molds 
arranged in this Way may be employed, the 
only limit found in the practice heing the 
length of the foundry floor, as it is found 
that the metal will flow when confined within 
the runner for practically any distance de 
sired. When the molds are placed upon the 
bed plate, the mold retainers or covers are 
secured in place, the top plate e being placed 
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upon the series of molds, and if it does not 
fit snugly thereto, being moved slightly in 
such way as to bring it to a bearing, and 
the same being done with the side plates, and 
the covers and side plates are clamped upon 
the series of molds as above described, it gen 
erally requiring that two or more lengths of 
such plates be employed with the series of 
molds arranged together. The end retainers 
s are then dropped down between the side re 
tainers along the end of the mold, and the 
wedges driven in between the ribs on the side 
retainers and the end retainers so closing and 
confining the ends of the molds. As these 
parts are clamped in place, in case of any 
slight irregularity in the mold surfaces, as 
they are formed pliable as above described, 
they will conform to the set or series of molds 
and give proper support thereto. The metal 

is then poured from any suitable ladle into 
the reservoir at the lower end of the series of 
molds, and flows through the same in the man 
ner above described, continuing to fill each. 
mold cavity and then to passalong the runner 
to the next mold cavity until it reaches the 
end of the series and rises within the reservoir 
c, when the pouring ceases, the advantages 
from this method of pouring having been 
fully described in said application Serial No. 
449,905. As soon as the metal is set, by re 
leasing the clamp g and withdrawing the 
wedgess' the covers can be quickly removed 
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from that set or series of molds and applied 
to another set, it requiring only a few minutes 
to so prepare the second set for casting. As 
the mold supporting devices are movable with 
relation to each other, it is evident that they 
can be applied to different sizes of molds and 
conform thereto so that the necessity of said 
covers being of particular size is overcome. 
The devices are also light in weight, simple 
in construction and easy of use, and as they 
are clamped together give all the support nec 
essary for the molds during the casting opera 
tion. 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
1. In sand molds, the combination with a se 

ries of molds arranged in line with each other 
and each resting on a common horizontal sup 
port, of side retaining plates extending along 
two or more of said molds and clamps for 
holding the plates to the molds, substantially 
as and for the purposes set forth. 

2. In sand molding apparatus, the combina 
tion with a series of molds set in line with 
each other and each resting on a horizontal 
support extending under the series, of a top 
retaining plate and side retaining plates ex 
tending along two or more molds in said series 
and clamps holding said plates in place upon 
the molds, substantially as and for the pur 
poses set forth. 

3. The combination of a series of sand molds 
set in line with each other, of a pliable mold 
retaining plate extending along two or more 
of the moldsin said seriesanda clamp forhold 
ing it in place, Substantially as and for the 
purposes set forth. 

4. The combination with a series of sand 
molds set in line with each other and each 
resting on a common horizontal support, of a 
mold retaining plate adapted to extend along 
the series of molds and give support thereto, 
such plate being formed of a series of strips 
and of Supports therefor connected to the 
strips and extending at an angle thereto so 
forming an open retaining plate, substantially 
as and for the purposes set forth, 

5. The combination with a series of sand 
molds set in line with each other and each 
resting on a common horizontal support, of a 
top retaining plate, side retaining plates and 
a clamp bearing on the top plate and engag 
ing the side plates, substantially as and for 
the purposes set forth, 
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6. The combination with a series of sand 
molds set in line with each other, and resting 
on a common horizontal bed, of detachable 
side retaining plates and a detachable end 
retaining plate held in place by the side re 
taining plates, substantially as and for the 
purposes set forth. 

7. The combination with a series of sand 
molds set in line with each other, of a top re 
taining plate, side retaining plates, and a 
clamping device resting upon the top plate 
and having movable arms engaging with the 
side plates, substantially as and for the pur 
poses set forth. 

8. The combination with a series of sand 
molds set in line with each other, of a top re 
taining plate, side retaining plates, and a 
clamping device resting upon the top plate 
and having movable arms engaging with the 
side plates, said arms having inwardly ex 
tending lower ends, substantially as and for 
the purposes set forth. 

9. The combination with a series of sand 
molds set in line with each other, of a top re 
taining plate, side retaining plates having the 
cleats.jprovided with lugsi, and the clamp 
having arms provided with inwardly extend 
ing lower ends, said clamp bearing on the top 
plate and the free lower ends of its arms en 
gaging with the lugs on the cleats of the side 
plates, substantially as and for the purposes 
set forth. 

10. The combination with a series of sand 
molds set in line with each other, of a top re 
taining plate, side retaining plates, the clamp 
g having the bar g’ bearing on the top plate, 
the side arms l, toggle arms m, and link n', 
substantially as and for the purposes set forth. 

11. The combination with a series of sand 
molds set in line with each other, of the side 
retaining plates having the ribs fat the ends 
thereof, the end retaining plates, and tight 
ening devices between said end retaining 
plate and said ribs, substantially as and for 
the purposes set forth. 
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12. The combination with a series of sand 
molds set in line with each other, of a top re 
taining plate and side retaining plates ex 
tending along the same, said side retaining 
plates being movable with relation to the top 
retaining plate, and clamping mechanism en 
gaging with both said top plate and said side 
plates and holding said plates in place, sub 
stantially as set forth. 

13. The combination with a series of sand 
molds set in line and in contact with each 
other, of a top retaining plate, side retaining 
plates, clamping mechanism for holding the 
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same in place, and clamps securing the side 
retaining plates to the mold support, substan 
tially as and for the purposes set forth. 

14. The combination of a series of sand 
molds set in line with each other, and having 
a continuous runner extending through said 
series of molds, and channels or runners lead 
ing to the mold cavities therein, an inclined 
bed plate supporting said molds at an in 
cline, and a feeding reservoir or basin com 
municating with the lower end of the inclined 
runner, substantially as and for the purposes 
set forth. 

15. The combination of a series of sand 
molds set in line and in contact with each 
other, and having a continuous runner ex 
tending through said series of molds, and 
channels or runners leading to the mold cavi 
ties therein, an inclined bed plate support 
ing said molds at an incline, a feeding reser 
voir or basin communicating with the lower 
end of the inclined runner, and a reservoir 
communicating with the upper end of said 
inclined continuous runner, substantially as 
and for the purposes set forth. 
In testimony whereof I, the said STEPHEN 

JARVISADAMS, have hereunto set my hand. 
STEPHEN JARWIS ADAMS. 

Witnesses: 
JAMES I. KAY, 
J. N. COOKE. 
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