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~tion of the 1uventwn such as will enable.

FERDINAND E.

OANDA

OF NEW YORK N Y

CARwWHEEL

. SPECIFICATION forming part of Lette‘rs Patent No, 605,391, dated June 7, 1898, _
| Orlgma,l appllm‘nwn filed E:eptemher 11,1896, &ermi No 605 ,486. Dw:uled and this appllcﬁ;tmn ﬁleﬂ Sep’uember 27, 1897
S | o .Serla,l No, 653,1&6. (No mndel) | |

0 all w?wm it may concerm:
Be it known that], TERDINAND E. CANDA a

-citizen of the Umted States, residing at New
York, in the county of New York and State of

New Ymk have invented a new and useful

Car VVheel,, and I do hereby declare the fol-

lowing to be a full, clear, and exact deserip-

* others skilled in the art to Wthh 1t appel tams

IO

to make and use the same. |
My invention relates to car-wheels; :zmd 113

consists in a wheel made wholly of steel or
wrought iron and steel, the parts of which
have been welded tOﬂ‘BthGI , 80 as to constltute

.

one integral mass of metal | -
My 111ve11131011 (3011515133 111 the novel const1 ue-

- tion of the wheel.

 car- wheel which shall be integral, free from
- 20

T'’he object of 11137 invention is to pr ovide a

internal stresses, and 110‘]11361" stlonﬂ'm and

cheaperof manufacture than any ]mown hi oh-

~sponding parts, and in which—

30

35

40

grade wheel. -
drawings which accompany and form a part
of this 5peclﬁcat10n in which the samerefer-
ence -numerals 111d10£mte the same or' corre-

Kigure 1 is ::m elevation of a car- whoel em-

'bodymo' my invention and made in accord-

ance with the hereinafter-described process.
Fig. 21is a diametral section of the wheel. Fig.

3 is a diametral section of the mold-flask and?
completed mold with the hub-core and spokes
I'ig. 4 is a plan view of the drag

and mold thel ein, the cope having been lifted |
- Kig. 5isa

detail section of a portion of the rim a,nd one
spoke, in which the weld between the rim and
~Fig. 6isan elevationof |
one of the blanks fl om- Whleh the spokes are
- Kig.7isa plan view of a completed

therein.

off, thus leaving the mold open.

spoke is illustrated.

formed,

~ spoke, and 'k I‘w 318 a side elevation of the

. 45

completed Spoke

Car-wheels canyheavy loads, are sub;]ected'-'
to sudden -and- very severe shocks at rail-
joints and other similar places, and are like-
-wise subjected to severe stresses at curves
and when the brakes are appiied. These con-
‘siderations and the serious consequences that.
: 50 are 111~..ely t(} &ttend the bleakmw of & car-.

: This object is attained in the_,
| wheel herein described, and illustrated 1 In the -

“iron solidif

gr ﬂSpS the spoh.es

Wheel Whlle the car is movmrr make 1t desir-

some strong tough metal or othersuitable ma-
terial, the ﬁtl enfrth of which and of the wheel

ade from it may be accurately known and -
which'1 18 not readily cracked or broken. The

type of car-wheel most generally used is the
cast-iron wheel. Cast-iron, as is well known,
is not a strong and tough metal, but, on the

contrary, is Weak bnttle .and partwulm]y.'
when castin bodles of irregular section, such
as car-wheels, is subject to shl inkage sﬁsl esses
of eon&delable but unknown amount which
| !Wea,ken theresulting article and 1ender it lia~
ble to crack whﬂe in use.
to which cast-iron ecar-wheelsare subject have
in many cases led to the use of built-up car-

70 |

wheels, such as the well-known paper car-
wheels, ‘but the necessarily greater cost of

wheels made by any process other than that
of casting has prevented the use of bmlt-up

em-wheels for most purposes.

~ Attempts to use a better material than cast-
iron, such as cast-steel containing a low per-
| centage of carbon, have also been unsuceess-

ful in the past for the making of car-wheels
of standard size, at least.

60

These objections

75

ThlS is due to the

fact that althou ﬂ'h cast-steel car -wheelsif free
from excessive shrmkaﬂ'e stresses and other
internal stresses would possess the necessary

able that car-wheels shall be very str ongand
capable of withstanding severe shoeLs and
stresses and that they shall be composed of

55

80__- : |

toughness and strength the higher tempera-

ture at which the metal solidifies (a tempera-
ture very much higher than thatat which cast-
les) causes excessive shrinkage af-
ter the metal has setin articles of the size and

irregular section of car-wheels, producing ex-

cessive shrinkage stresses, which make the
resulting wheel brlttle and 1e'11der 113 11::1]016 to.

crack or brea]{

A‘ttempts have also been made to pr oduce |

cast-iron ear-wheels of greater strength than

wheels cast in one piece by casting thB hub®

and rim separately and (301111801311'1'3‘ the hub

‘and rim by wrought-iron spokes pl&ced in
‘the mold before Lhe molten metal is poured

90

05 |

into the mold, so that the molten metal sm-—'_ L
rounds the ends of the spokes and in cooling . -~

Sueh wheels, howeve1,

IQO




have not proved superior to wheels cast in
one piece. The molten metal about the ends
of the spokes 1s chilled and solidifies more

- rapidly than the rest of the metal, thus caus-

. IO

5

- connecting-web.

20

ing lack of homogeneity and the setting up of
internal stresses in the hub and rim. More-
over, there 1s no union between the metal of
the spokes and the metal cast about them,
since the temperature at which cast-iron is
poured 1s too low to raise the ends of the
spokes to a welding heat, and as a resnlt the
spokes are merely held mechanically, so that

crumbling of the metal about the spokes |

causes the spokes to work loose.

Car-wheels are also made by forming from
mild steel a rim and while the rim is 11eated
to a very high degree placing it in a mold and
casting into the' rim a cast-iron hub and a

- between the steel rim and the hub and web

3-0

35

~ proper

50

55

60

the pattern,
-hub and rim molds.

cast within it; but the resulting wheel is not

altogether_free from shrinkage and other in-
ternal stresses and possesses the disadvan-
tage of being eomposed to some extent, at
]east of cast -iron.

The wheel which fofms the subject-matter

of my invention consists of a cast-steel hub

and rim united by wrought-iron or mild steel
spokes which are welded into the hub and
rim, S0 as to make the wheel one integral
plece of metal.

- In making the wheel a mold is made for the
wheel as if the wheel were to be cast entire,
separate gates, risers, and vents, however,

being provided for the hul and for the rim.

Spokes are formed from struectural or mild

steel by cutting beams of this material, pref-

erably of T- Seetlon into proper lenf‘rth% cut-
ting the webs of the blanks so formed to give
the spokes the proper taper and bendmn* the
spokes to olfset the hub from the rim the
amount, as hereinafter described.
The spokes so formed are placed within the
mold in the recesses formed by the spokes-of
their ends projecting into the

poured separately, the rim being poured first,
and after the metal of the rim has set and
most of the ShIIIlLELWB toward the center of

the wheel has taken place the hub is poured.

The molten metal must be poured at a tem-
perature enough higher than that actually
required to permit the metal to fill the mold

to overcome the tendency of the spokes to |

chill the metal about their ends and to raise
the ends of the spokes to a welding heat be-
fore full solidification of the moltul metal
about the spokes has taken place. . The heat,

together with the great pressure caused by
the contraction of the metal about the ends
of the spokes, welds the spokes into the hub
and rim, so as to become integral therewith.

The Wheel 18 then allowed to cool and is after-
ward annealed at a cherry-red heat to remove
internal stresses and to restore to its original

It is claimed that by this |
method of consfruection a weld is produced | which the wheel is cast.
flask, such as is ordinarily used in casting

~car-wheels, 4’ being the drag and 4 the cope.

"The rim and hub are

s ' - 605,391

| the heat of the molten metal is 1endeled

brittle.

Referring now to the drawings and ﬁlSt to
the parts of the wheel itself, 1 18 the rim of
the wheel, and 2 the hub.

3 3 are the spokes, formed of whatisknown
as ‘“‘mild” steel, in contrast with hard or tool
steel, and corresponding in most of its prop-
erties to wrought-iron, though more homoge-
neous and of greater strength. Wrought-iron

-may be used for the spokes instead of mild

steel, however, if desired, and since both
memls possessin substance the same qualities

~and in particular the quality of weldingthey
-may be termed,generically, ‘‘ welding ” metal.

The spokes are preferably of some seétion
having a web and flange atright angles, pr el-
erably a T -section.

4 1s the flask contfaining the mold within

The cope and drag have radial partitions 5 5
and also have rings 6 6 substantially concen-
tric with the mold when formed, the purpose

1 of which is to prevent the destruction of the

hub-mold by the movement of the sand in
the flask during the contraction of the rim.

-The rings 6 6 prevent the movement of the

sand near the hub-mold and therefore pre-
vent the destruction of the hub-mold.
The mold for the wheel is formed as if the

~wheel were to be cast complete, a full pattern,

having rim, hub, and spokes, being used.
Separate gates, risers, and vents are provided
for the hub-mold and for the rim-mold, how-
ever, as the hub and rim are poured sepa-
rately. The complete molds are shown in
IFigs. 3 and 4, 7 being the mold for the rim
and 8 the mold for the hub.

The rim-mold is usnally provided with two .

cgates, arranged to cause the metal to flow
into the mold from the bottom, as shown in
IFigs. 3, and in a tangential or 110&113 tangen-
tml dir eetzon as shown in IFig. 4, so that when
the metal h&s entered the mold it will fill it
rapidly and uniformly and will not solidify
at the mouth of the gate prematurely. A
number of risers armnwed at Intervals about
the rim-mold are also prowded

The hub-moldisprovided with asingle ﬂate
and 1t is usually permissible tohave the metal
enter the .mold at the top. A single riser is
all that 1s usually required.

The spokes are constructed as follows: The

steel having the desired section, which may
be one of the standard sections i_n which such

It is a two-part

70

75
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~blanks for the spokes are formed by cutting
Into proper lengths beams of mild Stluetnml |

125

beams are rolled. The web of each blank is

then sheared, as indicated by the dotted line
in FKig. 6, to give the spoke the proper taper.
The 3p0ke I8 then bent in dies into the shape
required to offset the hub from the rim the
proper amount.

The method of Gabtmn’ is as follows A core

condition the metal of the spokes, which by I 10 for forming the axle-hole in the hub is

130




- placed Wlthm the 11111) mold
~ the ends of which have been protected by.
~ glazing them over with a suitable flux, such

-as that made by borax or boracic ELOId are

10

- after the rim is poured. During the con-

plaeed_ within the recesses formed for L_heln

“in the mold, their ends projecting into the

hub and rim molds in the manner shown: in

Tigs. 3 and 4. The cope is then put in plaee

and the mold is ready for pouring. The rim-

mold is poured first, so as to allow the rim to
contract toward the center without setting up
shrinkage stresses, and after the rim ha,s set
and most of its shrinkage toward the center
has taken place the. hub mold 1s poured.

Usnally the hub is poured about ten minutes

~ traction of the rim the rings 6 6 of the cope

- 20

~ about the ends of the spokes it has raised the
ends of the spokes to a welding heat.
cause of the high tempemture both of the
metal in the hnb and rim molds and of the
ends of the spokes and because of the pres-

30

and dmg protect the hub- mold from- being |

crushed in or shattered bv the movement of
the sand inside the rim. The metal for the
hub and rim is poured at a temperature so
high that before it has completely solidified

- Ie-

sure caused by the contraction of the metal
about the ends of the spokes the spokes are
welded into the hub and rim, becoming, in
fact, integral therewith, SO that when com-

_'pleted the wheel is in one piece of metal

| _Llnou chout. ThisIhavedemonstrated by SeC-

33

tioning a wheel so made at the point of union

of the Spoke and rim.- By etching the metal

surface at this point I have found that the

etched surface shows the blending of the

 metals between the metal of the spoke and

40

43

5O

55

- of the wheel, I have shown sharp dividing-

60

05

the metal of the rim, which is characteristic
of a true weld, without the sharp dividing-
line, Somewh&t similar to a fine crack, Wthh

would be observed were the union between

thespokeand rim merelya mechanical union.
If desired, the ends of the spokes may be
pmvlded with lockmw holes 9, such as are

shown in Figs. 3 and 4 into which the molten
ow, welding

metal of the hub and rim will
to the sides of these holes and also holding the
spoke in place mechanically, as well as by the
weld; but I do not limit myself to the use of
these locking- holes and for this reason I have
N0t 1llustmted tllem in KFig. 2 orin I‘lﬂs 6, 7,

“and 8. |
- In the sectional view of the wheel, I‘lb 2,

in order to show the composite constr uction

lines separ a,tmﬂ* the metal of the spokes from
that of the rim fmd hab. As already stated,

| howevm there is no such sharp dlvldmn'-lme, .

and the appem ance of the surfaces when sec-

. tioned and etched is more truthfully repre-
~ sented in Fig. 5, the only thing to distinguish

the cast meml from the metal of the spoke

‘being the slightly dlﬁ’ewnt color of the ca,%_

m eml

The heat of the molten metﬂi makes the . 11111 eomleeted by.a SBUGS of spok:e% foxmed' o

The spm{es 33, | bpohes b1 ittle.

ianne&led
‘wheel to beeome cold.
tire wheel is heated in a, suitable annealmo*—
furnace to a cherry red and allowed to eoolﬂ
very slowly, as in ordinary annealing opera-
tions.

It 18

oa |

To 1est01e them to their f01- o
mer tough condition, as well as to remove in-
ternal stl esses that may exist within the rim-
‘and hub, the Wheel after 1t 1s cold, 1s next

St necessary to permit the
‘When cold, the en-.

75
After annealing, the met&l of the

spokes has practically the same properties as

before the casting, and the metal of the rim

‘and hub is tough and strong and has all the
‘properties of the best cast steel.
heating during annealing will not pw»ﬂuce -
| this 1esu1t and too high heatmn‘ will injuri-
ously affect the pmpertles of the metal, -

- As shown in the drawings, the Spokes do
not project entirely thloun‘h the rim to the 8g5
outer surface or tread thereof, but project .
only part way through the rim. |
‘essary in order. tlld.vt there shall be no soft
‘spotsin the wearing-surface of the rim.
‘metal of the rim is natur ally somewhat harder
‘than the metal of the spokes, and did the ends
lat
spots would scon form at the ends of the
‘spokes, which would make it necessmy to |
‘throw the wheel aside. |

Too low

of the spokes project through to the tread

T am aware that it ]ia,s been. pmposed to

upon spokes previously prepared and placed

in the mold; but the object of my invention
is not 81mply to cast steel hubs and rims upon

The

30 -

This is nec-

90

95

‘make car-wheels by casting rims and hubs

100

spokes, but is to weld the spokes, rim, and
hub together, so that the resulting wheel sh*mll |

be 1111360‘1'&1 and, as has been ah eady stated,
‘this can 0111y be done when the molten metal.: -
‘ispoured ata temperature enough higherthan

that actually 1equ1led to
until the mold is full to heat the spokes to a

I do not herein 01&1111 the process by which

105
&mtam duidity |

‘welding heat and overcome the tendency of
the spokes to chill the metal about their ends.
I believe the welding of the spokes into the
rim and hub by the heat of the molten metal.
‘and the further annealing of the wheel to be -
steps which are eutu e]y new in Lhe makmn' of

‘Wwheels., | |

IIO

115

‘my wheel 13 madenorthemold-flask employed
in carrying out the process, as both the said
‘process and the said mold-fl ask are claimed
‘in my application for Letters Patentfiled Sep-
tember 11, 1896, Serial No 605,4_8{) of Whleh-

120
this is a dn 18101, |

Ha,vmn* thus eompletely degcubed my in- B

stantmlly as described.

‘vention, what T desire to elmm and secure by -
| Letters Patent is— |
1. A car-wheel having a cast-steel Im'b &11(1 |
rim connected by a series of spokes formed
separately from thehuband rim, from a tough
.weldmw metal, and welded mto the hub and i
rim 80 as to produce an integral Wheel sub-

125

2. A car-wheel havmg a cast- steel hub and




4 e ' | 605,391

separately from thehuband rim, from a tough | to produce an integral wheel, substantially 1o
welding metal, bent to offset the hub from the { as deseribed. - .

~ rim, and welded into the huband rim soasto | In testimony whereof I affix my signature
produce an integral wheel, substantially as | in presence of two witnesses.

5 described. ] | TANTY T Y |

- 3. Acar-wheel having a cast-steel hub and FERDINAND E. CANDA.
rim and T-section spokes, formed separately Witnesses:
from the hub and rim, from a tough welding | ALPHONSE KILOH,
metal, and welded into the hub and rimsoas | HARRY M. MARBLE.
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