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To all whon, it inval? conceit: 
Beit known that I, JOHN B. MCCORMICK, 

Jr., of York, in the county of York and State 
of Pennsylvania, have invented a certain new 

5 and useful Improvement in the Art of Making 
Turbine Wheels, of which the following is a Specification. 
The object of my invention is to simplify 

and expedite the operation of casting turbine 
Io wheels, and at the same time to obtain a 

wheel of great strength and durability. 
The invention involves, among other things, 

the employment of a mold-box, by means of 
which, in conjunction with the shape of the 

I5 buckets themselves, the buckets are held se 
curely in their adjusted position without the 
aid of extraneous fastenings while the box is 
being rammed with sand. The box also is so 
formed that it may be readily withdrawn after 

2O the sand has been filled in. To withdraw the 
box it, after the sand has been rammed in, is 
first turned upside down, after which it can 
belifted and drawn up away from the buckets, 
leaving the latter firmly bedded and held in 

25 place in the packed sand, after which a flask 
is applied of suitable construction to mold the 
rim, the core is applied, and then both the rim 
and the hub are cast upon the buckets, the 
central depression in the sand for the hub 

3o having been formed by a suitable projection 
in the mold-box at the time of ramming the 
sand therein. 
In the accompanying drawings I have illus 

trated the apparatus employed, as Well as the 
35 several steps in the manufacture of the wheel, 

So far as required for purposes of explanation. 
Figure 1 is a view of the mold-box. Fig. 2 

is a view of one of the buckets. Fig. 3 is a 
plan of the mold-box with the buckets in place 

4o therein. Fig. 4 is a section online 44, Fig. 3. 
Fig. 5 representsin section the buckets bedded 
in the sand in the position they occupy after 
the mold-box has been inverted and with 
drawn, together with the flask around the 

45 buckets for casting the rim. Fig. 6 is a plan 
of the completed wheel. Fig. 7 is a section 
on line 77, Fig. 6. - 
The mold-box A is cylindrical in shape, with 

walls which outwardly flare on their inner 
Surfaces. In its center it has a tapering or 
frusto-conical boss or hub B, which rises 

SO 

from the bottom to the height required for 
the hub of the wheel. It is by this boss that 
the central hub-cavity in the sand-mold is produced. 
The buckets C each have the shape shown 

in Fig. 2. What is essential in the bucket 
so far as concerns the present invention is 
the shape and dimensions of its outer edge, Cl, 
and its bottom edge, b, or rather that edge 6o 

55 

which is at the bottom when the bucket is in 
the mold. The inner corner of the bucket at 
the edge b has preferably a tenon or projec 
tion c, intended to be interlocked with the 
hub when the latter is cast. The tenoned 65 
corner c of the bucket, when the latterisplaced 
correctly in the mold-box, bears against the 
central boss B. Its lower edge, b, extends 
thence tangentially, or nearly so, to the boss 
across the bottom and to the adjoining Wall 7 O 
of the box. It is of a shape to fit against the 
bottom and of a length to reach to the Wall. 
The outer edge, a, of the bucket fits closely 
against the wall of the mold-box throughout 
its length from top to bottom. In order to 75 
easily fit the buckets in place the rim of the 
mold-box is subdivided into equal segments 
by lines d. 
To fit a bucket into the mold-boxits upper 

outer corner is held to its particular lined, 8o 
while the bucket is so pressed and fitted into 
the box as to bring its outer edge into contact 
throughout its length with the Wall of the box. 
and its bottom edge into contact with the bot 
tom of the box. When this has been done the 85 
bucket will be found to occupy its proper posi 
tion and to be held so firmly in that position 
that it will retain it without any extraneous 
support or fastening devices during the opera 
tion of ramming the mold-box with sand. 9o 
When the buckets are thus placed each will 
be separated from the other by the proper in 
terval, and their tenoned ends or corners will 
be a sufficient distance apart from one an 
other to permit the metal which forms the hub. 95 
to enter between and pass around them. Af 
ter the buckets have been thus adjusted and 
fitted into the mold-box the latter is rammed 
with sand, the height of the mold-box being 
increased, if desired, to any required height Ioo 
by the addition of one or more flasks, as 
usual in similar cases. Then the mold-box 
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is inverted upon the usual bottom board, and 
is withdrawn, the taper of its walls and hub 
facilitating and making easy this operation. 
By the withdrawal of the mold-box there 

will be left the sand-mold section, having em 
bedded in it the buckets, with exposed outer 
edges C. and inner tenoned corners c. The 
Sand is cleared away from between the cor 
ners c of the buckets to an extent sufficient 
to provide for a firm union with the hub to 
be cast. Then a flask D is placed around the 
sand-mold section, the flask being of such 
size and internal shape as to permit the cast 
ing of a wheel-lim of the desired pattern, and 
then after applying the core the casting of 
the hub and rim is proceeded with in any 
Suitable limetal, the lmolten metal for the rim 
entering the annular spaces between the sand 
lmold section and the flask D, and thus meet 
ing and uniting with the Outer edges, Cl, of the 
buckets, while the metal for the hub enters 
the central cavity in the sand-mold section 
left by the withdrawal of the central boss B 
of the mold-box, and flows around and be 
tween the tenoned corners c of the buckets, 
which are thus most firmly united to and, as 
it were, dovetailed into the hub. In casting 
the hub a central core e should, of course, be 
provided, so as to form in the hub the central 
opening for the passage of the shaft, which is 
to be applied to the wheel. 
The finished wheel thus made is shown in 

Figs. 6 and 7. It is practically as strong as 
a homogeneous casting. Its buckets are 
bedded at their inner upper corners in the 
hub E, and are attached at their outer edges 
throughout their length to the rim F. 
The wheel itself by reason of its construc 
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tion is very strong and durable, and by the 
employment of the method of manufacture 
and apparatus hereinbefore described it can 
be made most expeditiously and at Small ex 
pense. 
Having described my invention and the 

best way now known to me of carrying the 
same into effect, what I claim, and desire to 
secure by Letter's Patent, is 

1. The improvement in the alrt of making 
turbine wheels which consists in fitting into 
a mold-box having a central boss or hub, 
buckets at stated intervals apart with their 
inner lower corners against the hub and their 
bottom and outer edges in contact with and 
bearing against the bottom and side walls of 
the box, then ramming the box with Sand, 
then inverting the box and withdrawing it 
from the sand and buckets bedded therein, 
and finally placing a flask in position around 
the sand-mold Section and casting the hub 
and rim of the wheel upon the buckets sub 
stantially as hereinbefore set forth. 

2. The mold-box formed with flaring walls 
and a central tapeling or frusto-conical hub 
rising from the bottom of the box to a height 
required to form the mold-cavity for the 
wheel-hub and constructed and adapted to 
be used in connection with the buckets C sub 
stantially as and for the purposes hereinbe 
fore set forth. 
In testimony whereof I have hereunto set 

my hand this 22d day of July, 1895. 
JOHN B. McCORMICR, JR. 

Witnesses: 
W. F. HENDRIX, 
M. N. LEHMAYER. 
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