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UNITED STATES

PATENT QOFFICE.

SAMUEL M. VAUCLAIN, OF PIILADELPHIA, PENNSYTL.VANTA.

FORGED WHEEL AND PROCESS OF MAKING THE SAME.

L S

SPECIFICATION forming part of Letters Patent No, 462,606, dated Novembel 3, 1891,
- Application filed June 11, 1891, Serial No, 395,902, (No model.)

To all whom it may concermn:

Be it known that I, SAMUEL M. VAUCLAIN,
a citizen of the United States, and a resident
of Philadelphia, Pennsylvania, haveinvented
certain Improvements in IForged W heelsand

~in thé Process of Making the Same, of which

the following is a specification.

My invention relates to certain rmprove-
ments in wrought-iron or steel wheels and in
the process of manufacturing the same, my
present invention being based on the process
of manufacturing wheels for which ILetters
Patent were ﬂmutod to me on July 30, 1889,
and numbered 408,050.

In the accompanying drawings, Figure 1 is
a face view of the &&Eembled pm'*ts 1"eady to
be forged into a locomotive driving-wheel.
Fig. 2 is a section on the line 12 I‘if:-* 1. Fig.
3 is a face view of the forged wneel after 113
leaves the dies. Tig. 4 is a face view of the
finished Wheel prior to being bored and
flanged. Fig. 5 is a section on the line 5 4,
Kig. & Fw G is a perspective view of the
ring. I‘ws. ,8,and 9 are views of the spoke-
Seeti_on; Flﬂs. 10 11, 12, and 13 are views of
the hub- bections Of a driving-wheel. Rigs. 14,
15, 16, and 17 are views of the Lountelbal
Figs. 18,19, and 20 are enlarged
views of the ﬁlhnpr-bloeh Fig. 21 1s a view
of the assembled parts of a truck-wheel.
292 ig a view of the finished truck-wheel. Fig.

93 is a sectional view of the frucl- Wheel |

showing il in the dies; and Iigs. 24 and 2
are views of the hub-section of a 11"[1011 W heel
Tt will be understood that I do not limit my-
self to to the class of wheels shown in the
drawings—i. e, driving and car wheels—as
my 111%11131011 18 apphcable to all classes of
wheels, and the wheels may be made with or
Wlthout the cmnh-eenter and counter-bal-
ance, as in Figs. 21 and 22, and may 1n some

msbances be ﬂanﬂ(,d Ot pIOVlded with gear-

teeth. 1 wiil, however, for convenilence, de-
seribe a locomotive driving-wheel, as my in-
vention relates particularly to this class of

--_wheel

A is the ring in which the assembled parts
are placed. B are the series of U- -shaped
spoke - sections, made of half-oval bars, as
clearly shown in Figs. 7, 3, and 9. These

‘ing the handling

Kig.

| spoke-sections are first placed side by side, as

shown in Fig. 1, forming a complete circle.

D D’ are the hub-sections.
18 the thick section and adapted to receive the
crank-pin.  is the centerof the hub, and d’
the crank center. KEach section D D’ has a
series of recesses (/*, radiating from the cen-
ter d of the hub, and extending beyond the
line of each hub-section are projections ¢ in
line with the recesses d®>. These projections
extend over each spoke, so that when the
wheel is welded theyeach form a fillet, giving

strength and finish to the wheel, as Shownm-

Kigs. 4: and 5. -

The sections D D’ are placed over the ends
b of the spoke-sections, as shown in Iigs. 1
and 2, and are preferably temporarily secured
thereto in any suitable manner, so that the
parts will remain in their proper position dur-
and welding. After the
hubs are adjusted to the spoke-sections the
filling-blocks & are placed at the outer inter-
section of the spoke-sections and ring, as
shown in Ifig. 1. m

- The blocks I are made asshown in detailin
IF1gs.18,19,and 20, having a body portion eand
heads ¢’ ¢’, and are shaped, preferably, in the
manner shownin said figures. The body por-
tion fits snugly at the intersection of the
spoke-sections and ring, and the heads over-
lap the sections, as shown in Ifig. 2, so that
when the wheel is welded these heads form
fillets, as shown in Kig. 5. After the parts
are assembled they are held temporarily by
a clamping-ring. (Not shown in the draw-
ings.) Thering Ais then heated and slipped
over the assemble(l parts and the temporary
ring removed. The ring as it cools shrinks,
and consequently binds the several parts to-
gether.

It an ordinary wheel, such as a car- _wheel
or truck-wheel, is to Do made, as shown in
Ifigs. 21, 22, .:md ..o, the lmb-sectmn&, asshown
in I‘ws 24 and 25, are substituted for the
forms shown in Fig 128, 12 and 16.

In order to prevent the ring A slipping off
during the heating of the structure prior to
forging, I make a number of holes in the
ring and 1n the spoke-sections and place

The section D
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| therein pins a, Fig, 1, which will become 100
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welded to the parts during the forrrmfr of- the 1 ter-balance can be loaded. through the open— I
-------- wheel SR ings 73, after which they can be. pluge;ed L
""" -When it is desired to make a counterbcﬂ The tire can be placed in the wheel eenter o
| ance-wheel—sach for instance, as a locomo- | duunﬂ' the forging process; but 1 prefer'to 70
e i5 tive drwmn*-wheel—-———l form- _two pla_tesF as | &ttaeh the tire to ‘th{1 center aftel it 1s tumed- SR
~shown 1n FI“‘S 14, 15, 16, and 17, These | and traed. - -
_____________ pla,tes_ K, _I_plefel to form from sheet metal; |  The dies for formm_fr_ the wheel and for
oo but they may bemade from ablock, the metal | for oing the several parts form the subject of
" Dbeing struck up in dies forming a flange ' { a qepmate appheatlon bearing even date 73
10 taperedto fit the wheel, as shown, a,nd formed | herewith. e _
oo n eaeh plate are a series of grooves f’ Ta- | I claim .‘ELS my 1[1V6Ht1011—— -
~ diating from the center of the wheel, and at | = 1. The process herein _de’%cnbed _ot m&km“‘_ |
S each groove /7 on the inner side of the plate wmun'ht wheels, said process consisting in,
S aTre extensmns or fins %, which extend over | first, assembhnn* the several Spoke sections 8o
1z the spokes and form fillets on the finished | and hab-sections; second, heating the ring-
. wheel between the spokes and the counter- | sections, and, th1rd W h11e the 11110*-sect10n 1S
------------ ~ balance. ' The center of each pl&te.bemﬂ‘hol still hot .plaCIIl“'. 11» around the asc;embled
o low, the plates when placed in position form | spoke-sections, allowing said ring-section to
... ' i the hollowcounter-balance. I make holes f° | cool, thereby ela,mpmﬂ' the sever a,l seections 8s
------ 20 in plate F to allow the air that would other- :towethel by the contraction of the ring-sec-
------------ wise be compressed in the deep portion of the | tion, substantially as described. . -~
. dies to pass into the die, preventing the plate 2. The process herein deseubed of makmﬂ'
0 from collapsmﬂ' dmmﬂ* Lhe forn*mﬂ* of the | {wmu't_rht wheels, sald process consisting in- as- -
S wheel. | | sembling the several speke-;-seetionsg_andhubf—; go
oo o2e 0 The -plates T are secnwd to the Spake sec- | sections, placing a clamping-band around the -
: 'tlons preferably by rivets f*, (shown in Fig. | periphery of the spoke-sections, then heating
... 1) which become part of the wheel When | the ring and applying the ring to the periph-
o forged. Therivetsareplaced nearthe flanges | ery of the spoke-sections whlle still hot; re-
o of the plates and near the spokes and, as | moving the: clamp and allowing the ring to g5
.. 30 shown in Fig. 1, in some 1nstances md,y pass I cool and contract, thereby bmdmwthe several .
""" *'-throuwh the ﬁa,nﬂ*es o parts of the wheel tmetllel subsmntmlly as -
_______________ | “The process ot manufactumnn is as follows: | deseubed S |
...~ . ... .. 'The parts are forged or bent in suitable dies | 3. The- proeess helem debenbed of md,klﬂﬂj EERRS
~and are dssembled as follows: The spoke-sec- | -wrouwht wheels, sald process consisting 1n as- Ico
3¢ tions are placed together, then the hub-sec- semblinﬂ*the several U-shaped spoke- sections
tions are secured jn place over the ends of tOﬂethel placing the hub-section above and
the spokes, the filling-blocks are placed in below the ends of the spoke-sections, placing
their respective positions, the clamping-ring | fillets having heads on each end between the
adjusted, the ring A applied in the manner | several spoke-sections at the periphery, ap- 105
described above, the counterbalance-plates | plying a ring to the assembled parts, and
“are then secured to the spoke-sectionsin their | finally heating the built-up wheel and forg-
proper posﬂ:wm pins @ are then inserted | ing it to form a unitary structure, substau-
into the openings in the ring and spoke-sec- tla,lly as described.
tions, and the structure thus made up is in- 4. As a newarticle of manufacture, a hub- 110
serted in a furnace and heated to a welding | section for wrought wheels, said hub-section
heat. Itisthenremoved and placed between | being grooved radia,lly to receive the ends of
the proper dies and forged into a unitary | the spoke-sections and having extensions at
structure, as shown in Fig. 3, the two dies | each groove, said extension formlng, when
‘being so adjusted as to not quite come to- | the Wheel is s’m. uckK up, fillets at the joint be- 115
ﬂ'ether forming on a perfect wheel thin fins | tween the hub-sections and spoke-sections, -
at all the partings, as shown in Fig. 2, which | substantially as deseribed.
insures a good weld and a perfect wheel full 5. As a new article of manufacture, a fill-
at all points. The metal of the hub-section | ing-block having a body with enlargements
is preferably expanded by a cold block, which | or heads at each end, the body portion of the 120
is either loose or carried by the dies, the block | block adapted to fit at the intersection of the
" forming a cavity ¢ in the hub, as ‘shown in ring with two adjoining spoke-sections, the
Figs. 3, 4, and 5. The metal of the hub is | heads serving to prevent the block from fall-
thus forced into the several corners of the | ing out during the process of manufacture,
die at the hub, filling these corners and mak- | and when the wheel is finally forged into a 125
ing a propeﬂy welded wheel. The crank- | unitary structure the heads form the fillets
_seetmns may be expanded, as shown in Figs. | atthe junction of the spoke-sections and ring-
4 and 5,in the same manner and for the same | sections, substantially as described.
purpose. Ihave described above the manner 6. The process herein described of making
of forging the counter-balance. After the-| wrought wheels, said process consisting inas- 130
wheel is forﬂ*ed it is bored, turned, and fitted semblmﬂ' the several spoke-sections and hub-
the same as an ordinary wheel. The coun- | sectlons, applying a ring to the periphery of
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ring into the several spoke-sections, thereby

' “holding the ring to the sections during the

10

I5

20

20

35

heating and handling of the assembled parts

prior to forging, substantially as described.
7. The process herein described of making

wrought wheels, said process consisting in as-

sembling the hub-sections and spoke-sections,
forging the several sections into a unitary
structure, and forecing a cold block into the
center of the hub-section, thereby expanding
the metal of the hub-section, filling the joints
between the hubs and spokes, substantially
as and for the purpose described.

5. The process herein described of making
wrought wheels, said process consisting in as-
sembling the hub-sections, spoke-sections,
and ring-section, heating the mass to a weld-

ing heat, placing the assembled partsin a die

and compressing or forging the parts by a
second die to form a unitary structure, said
dies being so regulated in respect to eaeh other
that they do not come together, thus forming
fins on the wheel at the junction of the two
dies, substantially as and for the purpose de-

- sceribed.

2. The process herein described of making

wrought wheels having hollow counter-bal- :

ances, sald process consisting in assembling
the spoke-sections, ring-section, and hub-sec-
tions together, securing the assembled parts,
two hollow sections, one on each side to form
hollow counter-balances, one or both of said
sections being perforated to allow for the pas-

sage of air into the hollow counter-balances, |

‘the spoke-sections, passing pins through the | placing the assembled parts between the suit-

able dies, the air in the hollow portion of the
die forming the counter-balance, being ad-
mitted to the hollow portion of the counter-

balance through the openings therein, thereby 40

pressing the shell of the counter-balance

against the dies, forming flat walls, substan-

tially as and for the purpose desecribed.

10. 'T'he process herein described of making
‘wrought wheels, said process consisting in

first assembling the ring-sections, hub-sec-
tions, and spoke-sections, placingon eachside
of the assembled wheel counterbalance-sec-
tions, riveting the two counterbalance-sec-
tions together and to the spoke-sections, pass-
ing said rivets through or near the walls of
the counterbalance-sections,heating the mass,
and forging the whole into a unitary struct-
ure, whereby the rivets will be welded to the
parts, substantially as and for the purpose
described.

11. In the manufactureof wrought wheels,
a hollow counterbalance-section struck up

| from sheet metgl, havinga flange with grooved

projecting portions which fit over the spokes
of the wheel to be forged, substantially as de-
scribed. |

In testimony whereof I have signed my

name to this specification in the presence of

two subseribing witnesses.
SAMUKIL M. VAUCLAIN.

Witnesses:
FRANK IH. MASSEY,
IHENRY HOWSON.
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