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UNITED STATES

PaTeEnT OFFICE.

'CHARLES. II. BICALKY, OF ONEIDA, NEW YORK.

- w_HEEL.

SEECIFICAT;ON forming palt of Letters Pa,tent No., 692 602, dated Februa,ry 1, 1902
Apphcatmn filed December 24,1900, Serial No. 40,861, (No model)

To all whom it may concermn.:
Be it known that I, CHARLES H. BICALKY,

of Oneida, in the eountv of Madison, in the
‘State of New York, have invented new and
usefullmprovements in Wheels, of which the

following, taken in connection with the ac-
companying dmwmn's 1s & full, clear, and
exact deseription. | -

This invention relates to improvements in
wheels, and particularly to sheet-metal split

pulleys, the object being to produce a pulley

entirely from sheet metal in which the sev-
eral parts are stamped, rolled, or pressed to
the desired form-and then seeured together
in the simplest possible manner upon a suit-
able shaft. | | |

The further object of thls invention is to
provide means for reinforcing the hub of the
pulley and for permlttmﬂ the opposite sec-

tionsof the pulleytobe simultaneously forced
toward and away from each other, and also

to provide means whereby the pulley may be
secured to or loosely mounted upon the shaft.

~ A still further object of my invention is to
provide means whereby one or more of the
spokes serve as a locking member for the
meeting edges of the aﬂalI} -split r1m a,ncl the
cir numferentldlly split bhub.

Referring tothedrawings, qure 11s aside
elevation, partly in section, of my 1mproved
pulley. Flt,S 2, 3, and 4 are sectional Views
taken, respectn ely on lines 2 2 and 3 3, Fig.
1, and 4 4, Fig. 2. - Fig.5 isan 1somelrlc view

o 'of one of the dﬂbachnd reinforeing-sections of
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"the inner shell.

Kigs., 6 and 7 are isometric
Views, respectwelv of the oppositely - ar-
lantred clamping-plates forthesplitrim. Fig.

S is an'inner_faeefview of-one of the'detaehed

conical hub-sections, showing the inner shell

‘in section and the. circumferential reinfore-
ing-plates in operative position.
and 11 are isometric views, 1espect1vely of

Figs. 9,10,

oneof the detached semlcomeal hub-sections,

one of the reinforcing-plates a, and the inner

end of one of the spokes.

Similar refierence characters mdlcate ¢orre-
sponding parts in all the views. .

This invention consists, essentially, of 3

hub A, a rim B, and spokes C, all of which
partsare formed of sheet metal and united to

each otherin a mannerhereinafter described.
- The hub A may be of any desired form or

tleular shell 1 and an inner substantially cy-
lindrical shell 2, the outer shell 1 being di-
vided cwcmnferentlally, the meeting edﬂ'es
being formed with outwardly-turned ﬂanges
3, portions of said flanges being pressed 1in
the form of bosses or mpples 4 for receiving

the inner ends of the tubular spokes C, here-

inafter desceribed. This circumferential di-
vision separates the hubinto opposite conical
sections having truncated outer ends, which
are usually bent or turned inwardly for form-
ing annular flanges 5, adapted to engage a
shaft D, Figs. 1 and 4. The hub 1 is also di-
vided axmlly for forming said hub into op-
positely-arranged semiconical sections, each
of which is prowded at its axial meetmﬂ* edge

with inturned flanges 6, having apertures 7

alined with mmﬂar apertures 8 formed-in
the perlpheral wall of said semlcomcaI hub-
section. I preferably provide each of these
semiconical sections with two sets of these

apertures 7 and 8, arranged on opposme sides

of the shaft-opemnn' for receiving suitable
sleeves 9, which are expanded at thelr inner

eomca,l section. These sleeves 9 serve to

stif

bearmo' against the inner face of the outer
shell for the purpose of reinforcing both in-

ner and outer shells and preventing contact

of the raw edﬂ'es of the metal with each other.

‘en the hub and are usually threaded in-
ternally for receivingsuitable clamplnﬂ' mem- |
“bers 10, presently descrlbed | :
- The inner shell 2 is arranﬂed Wlthm the
‘outer shell 1 and preferably conmsts of op-
‘positely-arranged semicylindrical sections 11,
‘having their opp081te ends encireling the
.ﬂa,nﬂ'es 5 and provided with outturned ﬂa,noes

1 size, and mef’embly COHbi‘;tS of an outer len-

55
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| and outer ends against the outer faces of the
flanges 6 and the perlpheral wall of said semi- . -

30
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Each of the sections 11 of the inner 8hell .

1S prowded with opposwely-alra,nﬂed wings

13, springing from the opposite lonmtudmalj
meetmff edges thereof and adapted to engage
“The op-
posite ends of each of these wings are usually
bent or lapped upon themselves for forming

the inner face of the outer shell 1.

suitable sleeves 14, which are alined with the

sleeves Y, previously mentioned. The end

faces of these sleeves are adapted to engage

the i inner faces of the ﬂ.;mn'es 6 and perlph-

100

apertures 7 and 8§ and preferably encircle the
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eral walls of the outer shell and serve to ma-
terially stiffen the adjacent portions of the
hub, it being understood that the outer lon-
gitudinal edges of the wings 13 also engage
the inner faces of said outershell. Itisthus
evident that the reinforcing pieces or sections
12 serve not only to stiffen the walls of the
outer shell, but also serve to tie the sections
of the outer shell on opposite sides of their
circumferential meeting edges together. The
sleeves 9 at opposite sides of the axial divi-
sion of the hub are preferably threaded in op-
positedirections,the clamping-screws10being
also provided with right and left threads for
simultaneously engaging said sleeves 9 and
forcing the hub-sections toward and away
from each other as the screws 10 are rotated.

The threaded portion at one end of each of
the screws 10 is usnally of less length than
the threaded portion of the opposite end for
permitting the serew to be detached from one
of the sleeves at one side of the axial division
before said screws are disengaged from the
threads of the opposite sleeve, thereby retain-
ing the serewin position and at the same time
permitting the hub-sections to be readily de-
tached from each other and separated any de-
sired distance for removing the same from
theshaft. Theseclamping-screwsare usually
rovided at their opposite ends with suitable
slotsadapted toreceive a screw-driver orsimi-
lar instrument whereby the clamping-screws

‘may berotated in either direction for the pur-
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pose above mentioned.

It is evident from the foregoing description
that the clamping-serews 10 may be employed
to force the opposite hub-sections firmly into
positive engagement with the shaft D for
clamping the pulley to said shaft, and there-

by producing a tight pulley; but this means.

being somewhat inseecure I usually provide
the inner and outer shells with apertures 15
and 16, alined with each other, in which is

arranged a hollow stay-belt 17, threaded in- |

ternally and having its outer and inner ends
expanded respectively upon the outer and In-
ner faces of the shells 1 and 2. In order that

this stay-bolt may be firmly clamped upon |

the outer.and inner shells 1 and 2 without de-
yressing or otherwise injuriously affecting
said shells, I preferably interpose between
said shells a suitable sleeve 13, having its op-

posite endsengaged, respectively,with the ad- |

jacent faces of the outer and inner shells.
Arranged within the internally-threaded
stay-bolt 17 is a suitable set-serew 19, adapt-
ed to engage the shaft D for additionally
holding said pulley from independent revolu-
ble movement upon the shaft. Although I
have described but one of these stay-bolts

and the set-screw movable therein, I have

shown each of the semiconical hub-sections
as provided with a similar clamping device,

whereby the hub is more firmly clamped upon

the shaftt. |
The rim B preferably consists of a sheet-

metal band 25 and oppositely-arranged annu-

E
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lar rings or beads 26, detachably interlocked
with the marginal edges of theband 25. These
marginal edges are usually bent inwardly for
forniing annular ribs 27, having lateral off-
sets 28, and the annular rings or beads 20 are
usually provided with circumferential slots
29, adapted to receive the ribs 27, the shoul-
ders 28 being adapted to interlock with the
inner faces of said beads or rings for prevent-
ing undue displacement of said rings.

The band 25 and annular beads 20 are usu-
ally split axially, the beads 26 being movable
cirecumferentially upon the ribs 27 and hav-
ing the meeting edges of its sections adapted
to break joints with the meeting edges of the
sections of the band 25. Any desired means
may be employed, as rivets 30, for securing
these beads 26 to the ribs 27, When desired
to remove the pulley from the shaft,these riv-
ets may be readily withdrawn and the meet-
ing edges of the bead-sections moved 1nto
alinement with the meeting edges of the band-
sections, whereupon the pulley-sections may
be readily removed from the shaft. The band
951s also provided with depressions 31,formed
at intervals throughout the periphery of the
band for forming bosses or internal projec-
tions which are engaged by the outer ends of
the tubular spokes C. The axial division of
the band 25 extends through two of these de-
pressions, and the adjacentends of the spokes
(! encircle said projections and serve to hold
the meeting edges of the band-sections in
close relation to each other. In order that
the meeting edges of the band-sections may
be more firmly clamped in position, I provide
clamping-plates 35 and 36, which are formed
of sheet metal having theirintermediate por-
tions provided with loops 37 and 38, the loop
38 being formed of less width than the loop
37 and extends beyond it$ base, said loop 33
being adapted to telescope with the loop 57
for preventing lateral movement of the meet-
ing edges of the band-sections. The end of
one of the loops,as 37,is cut away for forming
a suitable bearing-face 39, which is adapted to
receive one of the shoulders, as 40, of a suit-
able clamping-bolt 41.

The plate 36 is preferably provided with an
extension 42, lapping upon the annular bead
26 and extending beyond the meeting edges
of said bead for further stiffening the rim of
the pulley. The spokes C are usually tubu-
lar in form, their inner ends being slotted
longitudinally for receiving the flanges 5 and
are adapted to closely fit upon the outer sur-
face of the nipples 4, the outer ends of said
spokes being arranged to closely fit upon the
outer surface of the rim projections or bosses
31 and are secured thereto by suitable means,
as rivets 43. The inner ends of the spokes are
alsosecured tothenipples 4 by suitable fasten-
ing means, as rivets 45.

It is sometimes desirable to provide means
for relieving the air-pressure beneath the
belt when in contact with the pulley during

| its rotation. I have therefore provided the
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~ band 25 with transverse openings 46, extend

ing d1ewonelly across and through the rim,
the adjacent ends of said openings being ex-

tended circumferentially beyond each other

for the purpose of forming a continuous vent

for the air between the beln and face of the

pulley |
I preferably prowde the hub A with addi-

- tional oppositely-arranged reinforcing-plates

IO
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~ Dbled and add materially

a a, which are usually interposed between
the cxrrcumferenmel meeting faces of the op-
posu;e conical sections of the hub,are secured
in position by suitable rivets 47,Whlch serve
also to secure said conical sections to each
other, and their inner edges are arranged to
engage the peripheries of the seotmns 11 of
the inner shell 2, it being understood that

the wings 13 of the sectlons 11 are slotted at

48 for receiving thése plates a @, the meet-
1ng edges of the plates a a being su bstentlelly
c01n01dent with the axial meetme edges of
the sections 11 and the perlpheryr of each
plate being of substantially the same contour
as and coincident with the periphery of the
corresponding conical sections of the hub A.

In order to additionally stiffen the ends of
the spokes C adjacent to the hub Al usually
provide the hub with apertmes 49 for recelv-
ing suitable tangs 50, projecting from the
inner ends of the Spokes ‘whichh tangs may,
if desired, be clenched upon the inner fece of
thehub. The circumferential meeting flanges
of the hub-sections are generally formed w1th
tangs 51, which extend beyond the nipples 4
andthe adecent]enwthmseshtcm thespokes
Candengage the opposite faces'of said spokes;
These tangs 50and 51 and apertures 49 per-
mit the hub and spokes to be readily assem-
to the stren n‘Lh and

efﬁclenoy of the pulley.
The operation of my invention will now be

| readlly understood upon reference tothe fore-

- golng description and the accompanying
drew1n0's ‘and it will be noted that some |

chanﬂ'e may be made in the detail construe- |
of a pulley, of a sheet-metal rim having’ de-
pressed portions for forming bosses; seld Tim

tion and arrangement of the various parts of
my invention w1thout departing from the
spirit thereof. Therefore I do not limit my-

~ self to the precise construction and arrange-

50

. is not restricted to pulleys, since it isevident |

55.

ment shown and described;

- It will be further noted thet the mventlon

that the various elements shown, deser 1bed

and claiméd may be adapted to verrous uses

in which a rotary wheel or hub is involved.
Having thus fully deseribed my invention,

-~ whatI olalm end des1re to seoure bV Letters

60-.
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1. The combination with the hub and spokes
of a pulley, of a sheet-metal rim having its
opposite edges bent mwerdly for formmﬂ' an-
nular ribs, and tubular sections havmw cn-

| eumferentlel slots receiving the ribs.
2. The combination with bhehubandspokes-
of a pulle}, of a sheet-metal rim having its

opposite edges bent inwardly for formmg an-

|

|

“outer” ends smroundmw
bosses _—

10, In a pulrey an exmlly spht rim formed o
~of sheet metal, each section being provided -

il

tubes slotted (31reumferent1a,11y for receiving
the ribs and interlocked with the shoulders
for the purpose deseribed.

8. The combination with the huband spokes
of a pulley, of a sheet-metal rim split axially,
each section havingits circumferential edges
bent inwardly and formed with semi- annulm
laterally-projecting shoulders, "and semicir-

cular tubes slotted euoumferentlelly for re-
celving the mtmned edﬂ'es and mtellocked

with sa,ld shoulders.
4, The combination with the hub andspokes

of a pulley, of a sheet-metal rim split axially,

each section having its circumferential edges
bent inwardly and formed with semi- annuler

laterally-projecting shoulders, and semicir-

cular tubes slotted mroumferentlelly for re-
ceiving the inturned edges and interlocked
with SEle shoulders, said tubes being movable

[ enuula.r shouldels and sheet metal ennuler |

70

75
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mroumfelentlelly on the rim for breekmﬂ' :

joints at the meeting edges of the rim- sectlons
and tubes.

5. The combination w1bh the huband spohes
of a pulley, of a sheet-metal rim having its
peripheral walls formed with transverse open-
ings arranged one in advance of the other and
extendmﬂ' dleﬂ'onelly across and through the

' Tim, the end of each opening being extended

go

cireu mferentlally beyond the edJaeent end of

the next opening.

6. The combination with the hub end tabu-

"I00

lar spokes of a pulley, of a sheet-metal rim
having depressed portions for forming bosses
edapted to enter the tllbular outer ends of
the spokes.

7. The combination with the hub and spokes
of a pulley, of a sheet-metal rim split axially

and having portions of the meeting edges of -
its seotlons depressed for forming mwsrdly-
projecting split bosses, opposite Spokes hav-

ing their outer ends arrenfred to mo]ose eor-

.respondmﬂP spht bosse~, for the Durpose de-

seribed.
‘8. The comblnetlon Wlth the hub and spokes

being split axially through one of the bosses,

the spllt boss being. mclosed by the edJeeent |
end of one of the spokes for the purpose de--

serlbed

9. In a pullev' the oombmemon of a sheet—
metal band having portions thereof depressed
at intervals for formmc-' 1nwardly -projecting

Ic5
I10
115

120

dremetrreally opposite bosses, said band being '

split transversely through two of the opposite -
bosses, semi-annular sheet -metal sections'in-
terlocking with the margmel edges of the
‘band end having their meeting edges adapted
to break joints Wlth the meetmn' edﬂ'es of the
‘band, a hub, and tubular spokes ha,vmn' their

inner ends enﬂ'ae‘ed with the hub a,nd their
thelr Iespectlve

nular ribs, said ribs bemo* formed W1th lateral | mth an 11:111(,1* lenﬂ'thrrlse flange, a olampmn'-

125

1 3-0
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plate secured to each of the sections, a por-
tion of one of the plates of one section being
extended beyond the meeting edges of the

‘sections and lapped upon the flanges of both

of said sections, and means for drawing said
plates together.

11. Theherein-described clamp forsecuring
the meeting, edges of split pulleys together,
said clamp comprising two sheet-metal plates
having base-flanges and intermediate loops,
the loop of one plate being extended beyond
its base and adapted to telescope with the
other loop, and means for forcing the plates
lengthwise of each other.

12. The herein-described clamp forsecuring
the meeting edges of split pulleys together,
said clamp comprising two sheet-metal plates
having base-flanges and intermediate loops
adapted to telescope with each other, one end
of one of the loops being cut away above the
base for the purpose described.

13. In a pulley, a sheet-metal rim divided
axially and having portions of the meeting
ends of its sections depressed for forming in-
wardly-projecting bosses, a sheet-metal hub
divided ecircumferentially and having por-
tions of its meeting faces pressed outwardly
for forming nipples, and tubular spokes hav-
ing their opposite ends inclosing the bosses
and nipples respectively for the purpose de-
scribed.

14. In a pulley, a sheet-metal rim divided
axially and having portions of the meeting
ends of its sections depressed for forming in-
wardly-projecting bosses, a sheet-metal hub
divided circumferentially and having por-
tions of its meeting faces pressed outwardly
for forming nipples, and tubular spokes hav-
ing their opposite ends inclosing the bosses
and nipples respectively for the purpose de-
seribed, and semi-annular rim-sections inter-
locking with the marginal edges of the drum
and- having their meeting edges adapted to
break joints with the meeting edges of the
drum-sections. | -

15. In a pulley, the combination with a rim
and spokes of a sheet-metal hub comprising
outerand inner shells having shaft-openings,
the outer shell being divided circumferen-
tiallyand the sectionssecured at their meeting

edges, and hollow stay-bolts passed through

apertures in the adjacent walls of the shells
and secured thereto.

16. In a pulley, a sheet-metal hub compris-
ing outer and inner shells divided axially and
provided with shaft-openings, the shell-sec-
tions of the hub being provided with trans-
verse apertures, opposite sleeves passed

through the apertures and having their in-

ner and outer ends expanded for locking the
half -shell sections together, and clamping
means inserted into the sleeves for the pur-
pose described.

17. 'In a pulley, a sheet-metal rim compris-

ing outer and inner shells divided axially and
provided with shaft-openings, the shell-sec-
tions of each half of the hub being

wml
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with transverse apertures,oppositeinternally-
threaded sleeves passed through the apertures
and having their inner and oufer ends ex-
panded for locking the half-shell seetions to-
oether,and a clamping-screw having right and
left threads engaged respectively with said
sleeves for the purpose described.

18. A sheet-metal hub for pulleys compris-
ing outer and inner shells, having shatt-open-
ings, the outer shell being divided circum-
ferentially, hollow internally-threaded stay-
bolts secured to the outer and inner shells,
and set-screws engaged with the threads of
the stay-bolts and adapted to lock the hub to
the shaftt. |

19. A sheet-metal hub for pulleys compris-

ing an outer shell divided circumferentially

and provided with a shaft-opening, an inner
sheet-metal shell composed of opposite semi-
cylindrical sections each having its longitu-
dinal edges bent outwardly at an angle to the
meeting plane of the inner-shell sections and
engaged with the inner face of the outer shell
and means for securing the outer and inner
shells together. | |

20. In a pulley, the combination with the
rim and spokes, of a sheet-metal hub com-
prising outer and inner shells having shaft-
openings, the outer shell being divided cir-
cumferentially, hollow internally-threaded
stay - bolts secured to the outer and inner
shells, sleeves encircling the stay-bolts and
having their opposite ends engaged with the
adjacent faces of the outer and inner shells,
and set-screws engaged with the threaded
stay-bolts for locking the hub to the shaft.

91. In a pulley, a sheet-metal hub compris-
ing an outer shell divided axially and pro-
vided with a shaft-opening, each half-section
being formed with inturned meeting flanges
and apertures extending through their pe-
ripheral walls and meeting flanges, an inner
shell composed of opposite sheet-metal semi-
cylindrical sections each having lengthwise
wings, the opposite ends of the wings being
bent in the form of sleeves alined with their
respective apertures in the outer shell, and
clamps passed through the apertures and
sleeves for drawing the hub-sections together.

22. In awheel, a sheet-metal hub split cir-
cumferentially and provided with a shaft-
opening, and a reiuforeing-plate impinged
between the circumferential meeting edges
of the hub-sections and extended inwardly
beyond said meeting edges toward the shatt-
opening for the purpose described.

23. In awheel, a rim,asheet-metal hubhav-
ing a lengthwise shaft-opening and periph-
eral spoke-nipples, said hub being split cir-
cumferentiallythroughthe nipplesandspokes
having their inner ends formed hollow and
arranged to inclose the opposite sections of
their respective nipples for the purpose set
forth. -

94. A wheel comprising a rim, a hollow
sheet-metal hub split circumferentially, the

provided | hub - sections having their circumferential
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meeting edges provided with lateral projec-
tions alined with each other for forming nip-
ples, and spokes having tubular inner ends

inclosing their respective nipples.

95. A wheel comprising a rim, a hollow

sheet-metal hub havingapertures throu oh its

outer wall, and spokes havmfr theirinner end

faces enwaﬂ'ed with the penphew of the hub

and pmwded with tangs pm]ectmn" into said.

apertures.
26. A wheelcomprisinga cucumferentmll; -

split hub formed of sheet métal and provided

with apertures at opposite sides of the meet-

ing faces of the hub:sections, and spokes hav- |

ing their inner end faces abuttmw against the
periphery of the hub and pr owded with fangs

extending into the apertures for the purpose‘ |

descr 1bed

27. A wheel comprlsmﬂ' a hollow sheet-
metal hubhaving aperipheral lange provided
with separate t‘angs, and spokesﬁhavin otheir
inner ends inserted between the tangs and
their end faces enn*afred mth the perlphery

of the hub.

28. A wheel comprlsmﬂ‘ a hollow sheet-
metal hab split circumferentially, the hub-

sectionshavingcircumferéntial meetingedges

provided with peripheral flanges and with lat-

forming nipples, the opposite hub-sections be-
ing fo‘rmed with apertures at opposite sides of
the meeting flanges, there being tangs project-
ing from the flanges on opposite sides of the
mpple and spokes having theirinner endsin-
serted between said tangs and surrounding
the mpples and provided with ]enﬂ'thm%e
slots receiving the flanges of the hub the in-

with the periphery of the hub and. formed
with tangs projecting into said apertures.

29. The herein-described reinforcing-ycke
in combination with an axially-split sheet-
metal hub and a rim and spokes, said yoke

~comprising semieylindrical sections formed

of sheet metal, each voke-section having op-

posite lenﬂ'thmse wings disposed at an angle

with the meetmo' fa,ces of the hub-section and

engaged with the 1nner faees of said hub-sec-
UOI]S |

- 30. The herein- descubed remforeme'-yoke
in combination with an axially -split sheet-

metal pulley hub and a rim and spokes, said -

voke comprising semnicylindrical seéctions

form ed of sheet metal, each yoke-section hav-

ing opposite len gthmse wings bent back from

5
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the meeting faces of the hub-sectlon, the free

sleeve and means to pass through the sleeves
and engage with the hub- sectlons for lockmo'
the hub and yoke sections together.

metal sections secured base to base and pro-
vided with concavo-convex substantially ra-

dial arms at thelr baqes for formmﬂ' hollow-
.mpples o

32. A wheel-hub COII]plISIH'T coNncavo-con-

‘vex sheet - metal sections arranged base to
base and having their outer ends open and
provided with inturned annular flanges, said

sections being each formed with semi-annu-
lar arms or ﬁa,nﬂ'es adapted to form hollow pe-
rlpheml nipples. -

-33." A wheel-hub compusmﬂ' an outer shell'

eompesed of sectionsarranged end toend and

having their outer ends prowded with 1n-

| end of-each wing being bent in the form .of a .-

75

turned annular flanges, a second shell within

the former shell and encircling said flanges,

said inner shell having its opposite ends'
formed with outturned ﬂancres engaging the

perl ipheral walls of the. former shell.

8o

: 60
31l. The herein-described hub for wheels
| consisting of opposite concavo-convex sheet-

In witness whereof I have hereunto set m y o

hand tlus 15th day of December, 1900.
CHARLES H. BICALKY

\/Vltnesses. :
- J. W WARNER -
EDWARD R. MODOUGALL
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