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JOHN I. WARMAN AND CARL WINTER, OF CHICAGO, ILLINOIS.

- Unrrep StaTes Patent Orrice.

APPARATUS FOR MAKING WHEEL-HUBS FROM TUBULAR BLANKS.

SPECIFICATION forming part of Letters Patent No. 567,328, dated September 8, 1896.. |
Application filed September 12, 1895, Serial _IvTo. 562,240, (No model.)

To all whom it may concern:

Be it known that we, Joun I. W ARMAN and

CARL WINTER, of Chicago, in the county of

Cook and State of Illinois, have invented cer-

taln new and useful Improvements in Appa-

ratus for Making Wheel-Hubs from Tubular
Blanks; and we do hereby declare that the

. following is a full, clear, and exact descrip-
- tion thereof, reference being had to the ac-

IO

companying drawings, and to the letters of
reference marked thereon, which form a part
of this specification. |

This Invention relates to an improved ap-

- paratus for making wheel-hubs and other ar-
ticles from tubular metal blanks, and relates

more particularly to a method of and means

for expanding such blanks to a desired con-

* formation by means of snitable tools applied
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- these methods of construction necessitates a .

35

to the interior thereof.

The object of the invention is to provide an
extremely simple and improved construction
in apparatus of the character referred to ;
- and theinvention consistsin the matters here-

inafter described, and more particularly
pointed out in the appended claims. .
The invention is herein deseribed as used

‘in the production of a bicyele-hub of im-
proved construction.

As heretofore commonly constructed bi-
cycle-hubs. have either been drop-forged or,

under more recent practice, turned out from |

a solid block of steel. Obviously either of

very conslderable amount of work in the pro-
duction of the finished hub, and because of

~the liability of making the hub unduly weak

~ in some one place it has been necessary and
-1t has been the common practice to make the

hub of considerably greater weight than
would be necessary to insure the proper
strength were it certain that no flaws or weak-

~ ened places existed in the structure.

By ourimproved apparatus the hubis made

 from a piece of metal tubing, preferably

45
~1s caused to assume the required conforma-

drawn steel, which by proper manipulations

tion and a hub thereby produced of a deter-

: - mined and substantially uniform thickness
- and of a known degree of strength. - At the

.' _5-0 |

same time a large amount of time and labor
1s saved and the work of an ordinary attend-

the machine shown in Figs. 1 to 6.

ant, resulting in a very substantial saving in

the cost of manufacture and at the same time
the production of a more uniform and better

arficle.

~ In practicing our invention, in the pre-
ferred manner, to produce a bicycle-hub, the
steps are substantially as follows: A section
of steel tubing of proper length is supported
in a suitable manner so as to rotate about a
longitudinal axis and a suitable tool is in-
serted within the blank and brought ifito

forcible rolling contact with the interior of
the latter as it rotates, the pressure of the
tool being exerted in a radially-outward di-
rection. The exterior of the tubing being
supported against such outward pressure ad-
jacent to but not opposite the point of con-
tact of the tool with the interior of the tub-
ing, the result is that as the blank is rotated
an annular groove or expansion will be pro-
duced iu the interior of the blank and a cor-
responding annular rib, bead, or flange upon
the exterior thereof, this expanded portion
being gradually enlarged or forced outward
until the desired size has been reached.
The invention will be more readily under-

stood from the following description, refer-
ence being had to the accompanying draw-

ings, in which-— | o
Figure 1 is a front elevation of a machine
for carrying outourinvention, the lower parts

of the leg-standards being broken away to re-

duce the size of the figure.
elevation of the same.
view of the machine.

vertical section taken .on line 4 4 of Fig. 5.
FFig. 5 is a longitudinal vertical section taken
on line 5 5 of Kig. 2, showing a blank in axial
section in position between the forming-roll-
ers. Fig. 6 is a bottom plan view of the
presser-bar, showing ‘more particularly the
arrangement of the adjustable guides. Fig.
7 1s a view in central transverse vertical sec-

Fig. 2 is a side

' labor of a skilled turner or drop-forge 'attendQ |
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Fig. 3 is a top plan
Fig. 4 is a transverse

QO

95

tion of the upper part of a modification of

a detail of a modified form of expanding-
roller.

ing been expanded. " Fig. 10 is a
same blank in'its final form.

Fig. 9is a detail of the tubular blank 1
in axial section, showing its form after hav-
view of the

Fig. 8is. .

100

- ant substituted for the relatively expensive | As shown in said drawings, A designates, :
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as a whole, a suitable table or supporting-

frame, provided at one end and near its cen-
tral portion with parallel vertical supporting-
standards A’ A° respectively. Each of said
standards 1s provided in its upper end with a
vertical guide-slot a, within which are mount-

ed two journal-blocks B IB', adapted to slide.

vertically within the slot a. The lower pair
of said journal-blocks B B are adapted torest
directly against the lower end of the slots «
and support within thelr bearing-apertures
the ends of a shaft C, extending transversely
between the standards A’ A~
said shaft Cis provided with a gear-wheel C’,
keyed thereon exterior to the standard A=,
which gear-wheel intermeshes with and is
driven by a pinion D, mounted upon a shaft
D', suitably suppor ted in & bearing d, carried
by the lower part of the supportin g—standard
A2 and a pillow-block D? mounted and ris-
ing from the table A. The shaft D is pro-
vided with the usual fast and loose pulleys
D® D4, through which power is communicated
by means of a belt to the shaft from any suit-
able counter-shaft or other source. .

I designates a supporting-roller mounted
rigidly upon the shaft C between the frame-
standards, said supporting-roller being of
general cylindric form and provided with two
anmﬂar semicircular grooves e e near its re-

“spective ends.

35

I designates an expanding-roller revolubly
mounted at its ends within the journal-blocks
B’ B, so as to extend above and parallel with
the roller Ei. The smaller upper roller I is
also made of cylindric form and is provided
with circumferential beads arranged to reg-

_ Ister and fit within the groovesee of the sup-
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porting-roller K. when the bearings B B, car-
rying said roller If, are depressed to bring
the latter into contact with the lower roller
E. The beads f f are formed on a smaller ra-
dius than that of the grooves e e, 50 as to pro-
vide a space equal to the thickness of the wall
of the blank between said interfitting parts
when the latter are brought nearly together.

The expanding-roller K is driven from and
uniformly with the supporting-roller E by
means of intermeshing pinions E' and C?,
provided with relatively long teeth f' ¢/,
which permit the distance between therollers
to be changed a considerable extent without
separating the pinions arranged upon the
end of the expanding-roller I and the end of
the shaft C, respectively, exteriorly to the
standard-frame A’. The expanding-roller I
1s made removable from its bearings by sim-

ply withdrawing it endwise therefrom in or-

der to permit the placing of a blank thereon,
being to this end provided with a handle T I‘B
and bemtrhe]d 1n operative position by means
of a ﬂ'ramty -bolt G, arranged to slide verti-

- cally within the upper portion of the stand-

ard A’ and adapted to rest at its lower end
in engagement with an annular groove f%
formed 1in the journal of the roller I, the up-
per end of said gravity-bolt being plowded

One end of

567,328

with a suitable knob by means of which 1t :

may be raised when desired for the purpose
of releasing the roller. Theexpanding-roller
F is normally held in its position most re-
mote from the supporting-roller E by means
of semielliptical springs H H, interposed be-
tween the bearing-blocks B B, said springs

being held in position by means of rectangu-

lar-shaped lugs /1, secured thereon, which en-

oage corresponding recesses i', formed in the

proximate surfaces of the bearing-blocks B.
- In order to depress the bearing-blocks I3

B’ and thus bring the expanding-roller If into

forcible contact with the interior of the wall
of the blank interposed between said rollers,
a horizontally-disposed presser bar or platel

is arranged to extend between the standards

with its ends within the upper parts of the
vertical slots ¢ and resting upon the upper
surface of the be&rmﬂ'—blocks B’ B

J designates a feecLscrew threaded Ve1t1-
cally within a cap-plate X, rigidly secured to
the upper ends of the standards A" A%, and
arranged to impinge at its lower end upon
the upper side of the presser-bar I, so as to
depress the said bearing-blocks B’ B’ against
the action of the springs Il IH. The upper
end of the feed-screw J is provided with the
usual hand-wheel J' and handle J=.

In order to prevent thetubular blank from
endwise movement upon the expanding-roller
F during the forming operation, roller-guides
L L are secured to and depend verticaﬁ,ly
from the under side of the bar I in position
to engage the respective ends of said blank.
Said roller - guides
lengthwise of the bar by means of slots [ [,
formed in their base portions {', thr 0110]1

30
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are made adjustable

105

which the attaching-secrews 4 b}r means of

which said guides are secured to the part I,
extend. |

The operation of the device constructed as
above described is as follows: The gravity-
bolt G being lifted to release the expanding-
roller I, the latter is withdrawn far enough
to mselt a tubular blank X between the ﬂ"mde-
supports I. L and in position for the expand-
ing-roller to be inserted therethrough. 'The
expanding-roller is then replaced and locked
in operative position,the machine started,and
the feed-screw turned on, so as to force the

I10

115

expanding-roller F toward the supporting-

roller E and the bead portions thereof into
forcible contact with the interior of the tube
section interposed between the rollers. 'T'he
frictional contact of the tube between the
rollers rotates the blank and forms annular
grooves opposite the beads, the outer surface
of the tube gradually assuming a correspond-
ing expanded or beaded form, as shown in
Iig. 11. As the tube is expanded the feed-

screw is gradually turned down to keep the
expanding-roller in operative contact there-
with until the bead « has been forced out-
wardly the full depth of the annular groove
e or until the blank has been sufﬁmently ex-
panded, wher ‘eupon the machine is stopped,
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the expanding - roller withdr awn, and the |

blank'removed. It may be noted at this point
that the rollers are driven at a relatively slow
rate of speed and that the action of the same

upon the metal is a rolling and drawing ac-
tion, as distinguished from a Spinning aetlon

The blank when removed from the machine
will have assumed the shape shown in Fig. 9,

~ and in order to complete the formation of the

© IO

spoke-flanges it is necessary to compress the

- opposite sntles of the bead together to cause it

to assume the form of a flat double-thick

flange, as shown in Fig. 10. This shaping of
the ﬁanﬂ*es may be performed by means of any
smtable dies in a manner well understood by

‘those skilled in the art. |
In Figs. 7 and 8 is shown a modification of

the maehme Hlustrated in Figs. 1 to 6, m

. which an auxiliary idle-roller support Q

mounted parallel with and adjacent to the

roller-support K and expanding-roller ¥, and

at one side thereof. The supporting-r ollel
@ 18 80 arranged that when the machine isin

.operatlon the periphery of the same will ro-

tate in contact with the lower supporting-
roller K and with the exterior of the blank,

.- sald auxiliary roller being provided with
- annular grooves similar to :zmd arranged to

-30_

- expanding operati

35

in accurate para

register W1th those of the roller E. The pur-
pose of the roller Q is to maintain the blank
llelism with the expanding-
roller F and supportmﬂ*-reller E durmn' the
on.
S8 we have shown a mocll_ﬁeatlon in

In Fig.

which the expanding-rollers are made in the

form of rings or collars F',adjustably mounted

- upon a shaft F°, and secured in position by

means of suitable screws . Itwillof course

be understood that when the longitudinal
distance Dbetween the expendmml ollers is

- changed a supporting-roller E having its
- grooves e e arranged at corlespondmt, dis-

. shown.
- 45

_:.5_0

tanees apart will be used in lieu of the one

We claim as our invention—
- 1. A machine for making wheel- hubs from
tubular blanks, comprising a supporting-
frame provided with parallel vertical stand-
ards, each provided with a vertical guide-
slot, upper and lower journal-blocks arranged

o Wlthm each of the guide-slots, an exp&ndmﬂ'—-
‘roller mounted to extend between said stand-

- ards, having its ends engaged with the upper

E

~ pair of said ]ournal blocks and so constructed
as to slide freely endwise from its bearings,
a key arranged to hold the expanding-r oller_

~ from endwme movement, a supporting-roller
- mounted to extend pamllel with the said ex-

60

- panding-roller and having its ends engaged
‘with the lower pair of Joumal-bloeks an an-
nular depression formed in said roller-sup-

- portata point opposite the acting part of the

~ Deriphery of the expanding-roller,

a feed-
screw arranged to act upon said upper pair

. 65 of journal- blocks to depress the latter, and
- meansfor rotating the expanding-r olle1 upon

‘the latter,

its longitudinal ams substa,ntlelly as de-

serlbed |
9. A machine f01 makmﬂ' Wheel-hubs from.
tubular blanks, comprising a supporting-

frame having parallel supportmﬂ‘-sta,nda,rds |

each prowded with a vertical guide-slot, up-
per and lower journal-blocks arranged within

each of said guide-slots, an expandmﬂ*-roller

mounted to extend between said standards,
having its ends engaged with the upper p&lI‘
of selcl Journa,l-—bloeks and arranged to slide

endwise from its bearings, an annular 2roove

in said roller, a, kevway 1n the upper Joumal

arranged to extend transversely of the roller

and to intersect the annular ogroove thereof;

a key adapted to fit sa,1d_keyway and engage

the groove of the roller, a supportmﬂ*-roller

arranged to extend parallel with said expand-
ing-roller and having its ends engaged with

the lower pair of Joumal-bloeke seld Sup-

70

75
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porting-roller being provided with a circum-

ferentlal depressmn arranged opposite the

acting part of the perlpheiy of the expand-

ing-roller, a feed-screw arranged to act upon
smd upper pair of JOurnal-bloeks to depress

upon the ends of said expanding and sup-

QO

intermeshing pinions mounted

porting rollers, respectively, and means for

rotating one of said parts, substantially as
desembed

3. A machine for making wheel-hubs from

tubular blanks, comprising a supporting-
frame, provided with parallel vertical stand-
ards, each provided with a vertical guide-slot,
upper and lower journal-bearings arranwed
within each of said guide-slots, an expendm -
roller shaft mounted to extend between said

standards, having its ends engaged with the

upper pair of said journal-bearings, provided
with annular expanding-ribs and made accu-
rately cylindric throughout its main length

at each side of theribs, and arranged to slide

endwise from its bearings, an-annular groove

| in said roller, a keyway in the upper journal
arranged to extend transversely of the roller

and to intersect the annular groove ther eol;

‘a key adapted to fit said keyw&y and. enfraﬁ‘e

the groove of the roller, a supporting- roller
mounted to extend parellel with said expand-

ing-roller shaft and having its ends engaged

100

105

IIC

I15

with the lower journal- beari ings, said support- |

ing-roller being provided with circumferen-
tml depresswns arranged opposite the pe-

ripheriesof the said ex:pandma -rollers, afeed-

screw arranged to force the ex:pa,ndmﬂ' and
supporting rollers together, springs acting in

opposition tosaid feed-sel ew guidesarran n*ed |

to hold the blank from lonn*ltudmel move-
ment, intermeshing pinions eonneetmn‘ said

expandmo‘ and supportmﬂ' rollers, and means

120

125

for rotating the latter, substantially as de-

scribed.

4, A machine for making wheel-hubs from '

tubular blanks, comprising a supporting-

frame provided with parallel vertical stand-.

| ards, each provided mth avertlcal guide-slot,

130




15 supporting-roller mounted to extend parallel

4 . 56%,328

upper and lower journal-blocks arranged
within each of said guide-slots, a shaft mount-
ed to extend between said standards having
1ts ends engaged with the upper pair of said
journal-blocks, provided with expanding-roll-
ers adjustably mounted concentrically upon
sald shaft and constructed to slide endwise
freely from its bearings, a key arranged to
hold said shaft from endwise movement, a

with said shaft and having its ends engaged
with the lower pair of journal-blocks, said
supporting-roller being provided with circum-
ferential depressions arranged opposite the
peripheries of the said expanding-rollers, an
auxiliary supporting-roller revolubly mount-
ed adjacent to and parallel with said shaft
and main supporting-roller, a feed-serew ar-

' ranged toforee the expanding-roller and main

supporting-roller together, springs acting in
opposition to sald feed -screw, adjustable
guldes arranged to hold the blank from lon-
gitudinal movement, intermeshing pinions
connecting sald shaft and main supporting-
roller, and means for rotating the latter, sub-
stantially as described.

In testimony that we claim the foregoing as
our invention we affix our signatures, in pres-
ence of two witnesses, this 6th day of Sep-
tember, A. D. 1895.

JOIIN I. WARMAN.
CARL WINTER.

Witnesses:
TAYLOR K. BROWN,
ALBERT . GRAVES.
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