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Patented December 1, 1903.

PaTeEnT Orwrice.

CONR XAD M. CO’\TRADSON' OF WARREN,

PENNSYLVANIA.

VARIABLE_-SPEED COUNTER-SHAFT.

SPCLEFLC ATION forming part of Letters Patent No, 745,789, dated December 1, 1903.
| Application filed June 3, 1903, Serial Mo, 15 9,842. (No model

To all wrom T Tay coneerr:

Beit knownthatI,CoxRAD M. CONRADSON,
a citizen of the United States, residing in
Warren, in the county of Warren and State
of Pennsylvania, have invented certain new
and useful Improvements in Variable-Speed
Lonnter-Shafts, of which the following is a
speelﬁcatlon

This invention relates to variable - speed
mechanism for effecting variations in the rate
at which a machine may be operated by a
driving-pulley or other power-wheel which
runs at constant speed.

The objects of the invention are to avoid
the inefficiency and waste of power aceom-
panying the use of speed-changing devices
which depend upon mere peripheral contact
of revolving parts, to enable finer variations
1n speed to be effected than is praecticable
where assorted gears are used for changing
speed, and to produce at low cost a simple
speed-changing apparatus which will require

- but little attention' and will be capable of
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transmittiog a great amount of power in pro-
portion to its size with but little loss in trans-
mission.

Further objects are to enable changes of
speed to be conveniently and quickly effect-
ed, to provide means forindicating the num-
ber' of revolutions per minute, and generally
to produce a durable Varia,ble-speed counter-
shatt adapted to be used with machine-tools,
woodworking - machines, printing - presses,
electriec motors, and a large variety of other

‘machinery.

In carrying out my mventmn 1 prefeiably
employ a pair of expansible drums, the rim
or power-transmitting portion of each where-

of consists of a series of loose slats or staves,
the staves in each drum being adjustable in- |
wardly toward the drum-axis or outwardly

therefrom, so as to vary the diameter of the
rim. 1 prevlde for increasing the diameter
of either draum, while deereasing that of the
other accordingly, ard connect the drums by
a system of belting which not only transmits
power from one to the other, but also retains
the staves in position upon each drum, and I
preferably use 1idle pulleys between the
drums for giving the belting the proper di-
rection to encircle and bind all of the staves.

speed shaft 1 carries
loose pulley 10, adapted toa driving-belt 11,

| fication, Figure 1 is a plan of one form of

speed - varying machine coustructed in ac-
cordance with my invention, the parts being
shown as adjusted, so as to cause the deliv-
ering or variable pulley or drum to rotate at
considerably higher speed than the master or
constant pulley or drum. Fig. 2 is a view
similar to Fig. 1, but showing the mechanism
so adjusted that the drums are of equal di-

| ameters, 8o that the variable pulley rotates
at the same speed as the constant pulley.

Hig. 3 is an end view, and Fig. 4 a side view,
of the apparatus shown at Fig. 2. Fig. 5 1is
a cross-section of the parts seen at Fig. 4,
the mechanism being adjusted as at Kig. 2;
and Fig. 6 1s a cross-section similar to Kig. 5

with the mechanism adjusted as at Fig. 1.

In the several views like signs denote like
parts.

and 2 a variable-speed or follower shaft par-
allel thereto, the shafts being journaled in

‘boxes 3 and 4, respectively, earried by cross-

heads 5 upon standards 6, having feet 7 and
formed at opposite ends of a base 8, which is
parallel with said shafts. "The constant-
a fast pulley 9 and a

sald belt being controlled by a forked shifter
12, carried by an endwise-movable rod 13,
which is parallel with the shaft 1 and slidably
mounted in standards 14 and 15. A shifting-
lever 16 is pivoted at 17 to a collar 18, fixed
on said rod 15 and fulecrumed at its lower end
at 19 and provided with a handle 20. Said
standards 14 and 15, which carry said bels-

- shifting rod 13, are secured at their lower

ends upon a pair of fixed rods 21 22, forming
part of the framing and extending trans-
verseiy of the base 8 of the machine, being
secured between their ends by set-screws 23
in bosses 24, formed upon the under side of
said base 8. The variable-speed shaft 2 car-
ries a fixed pulley 26, and, if desired, it may
In some cases also carry the loose pulley 10
instead of placing the latter on the shaft 1,
and the belt-shifting mechanism may be
changed accordingly.

Upon the constant-speed shaft 1 is earried
an expansible dram comprising opposite
heads 27 28, each of which is splined to the

In the drawings forming part of this speci- | shaft by means of a collar 29, fitted to a spline

1 denotes a constant: epeed or master Shaft
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30 upon said shaft, so that said heads, with

their collars, may move along said shaft
toward and away from each other, but may
not revolve independently thereof. Each
head is preferably disk-like, but slightly con-
ical or flaring, and upon its inner side is pro-
vided with a set of radial grooves 31, which
are oblique to the shaft 1 and converge in-
wardly, the grooves in one head being op-
posed to those in the other head. Said grooves
are preferably V-shaped in cross-section or

provided with inclined sides, and slats or

staves o2 extend from head to head and are
fitted at their ends in said grooves, there be-

-Ing one groove in each head for each of the

staves. Owing to the inward inclination or
obliquity of the set of grooves the staves are
at all times supported against inward dis-
placement or collapse. The grooves being
symmetrically disposed and the staves being

of uniform length, the latter taken together

form a substantially c¢ylindrical body or rim.
The variable-speed or follower drum is simi-
larly constructed and mounted upon the
shaft 2, said drum having heads 33 and 34,
provided with grooves 35 and staves or rim-
sections 36, said heads being provided also
with hubs or collars 37, which are likewise
splined to said shaft 2.

It will be understood that when the heads
of either drum are moved apart, as at the up-
per portion of Fig. 1, the staves or rim-sec-

tions 36 are free to move toward the drum-

axis, thereby reducing the rim diameter, and,
conversely,that when theheadsofeitherdrum
are forced toward each other, ag at the lower
part of Fig. 1, said staves are wedged out-
wardly, owing to the oblique direction of the
grooves in which they are supported, and
since the effectiveness of the adjusting de-
vices depends upon the angle which the op-
posed grooves hold to each other it will be
seen that a slight obliquity of each head, as
illustrated, is sufficient to enable the staves
to be readily forced out. The heads may
hence be formed to take up but little space,
thus conducing to the compactness of the
mechanism, which is a desideratum, while
little force isrequired to wedge the staves out,
and liability of wear orinjury of the latter is
avolded.

I preferably connect the pair of expansible
rims by a system of belting comprising three
belts, two of which, 38 and 39, are at the
sides of the rim and preferably are depended
upon to transmit the bulk of the power from
one drum to the other, and the third of which,
40, 18 at the center of the rims. The princi-
pal funetion of belt 40 is to codperate with
the other belts to retain the staves upon their
oblique supports, although, of course, it ¢o-
operates 1n transmitting the power. Kach
belt 1s preferably caused to encircle about

" three-quarters of the circumference of each

rilm, as seen at Figs. 5 and 6, to this. end be-
ing carried over an idle pulley between ‘the

o
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which are similarly guided, are designated as
41 and 42, respectively, and that for the in-
ner belt as 43. It will be seen that the axis
of the 1dle pulley 43 does not coincide with
the coincident axes of the idle pulleys 41 42
and that each idle pulley is preferavly placed
so that its rim is adjacent to the straight
reach of its belt, which passes from one drum
to the other, so as to guide the other reach of
its belt between the drums down and up from
one drum to the other, thereby leaving but a
small gap in each rim not encircled by such
belt. The belts thus move reflexly between
the drums, and the belt 40 ¢rosses the belts 38
and 39, as seen at Figs. 5 and 6, whereby the
portions of the drums not encircled by the
belts 38 and 39 are encircled by the belt 40.
The latter at the under side of the drums runs
ap past the idle pulleys 41 and 42 to gain its
own idle pulley 43, and the straight reach of
the belt 40 is hence at the opposite sides of
the drums from the straight reach of the belts
o3 and 39. My invention, however, i8 not
limited to the precise disposition of belting
or idle pulleys herein illustrated, the gist of
this part of the invention consisting in caus-
ing the belts to perform the twofold duty of
transmitting powerfromonedrum to the other
and completely encircling thesets of loose rim-
sections to retain them upon their supports.
It will also be noted that the drumsare placed
near together and close to said idle pulleys,
thereby favoring thestave-retaining funection
of the belts, and in order to permit such

| close assembling of idle pulleys and variable-

diameter drums I make the former transla-
tory, so that when one drum is enlarged and
the other reduced the idle pulleys may move
bodily toward the smaller drum. It will be
seen at IFig. 5 that the idle pulleys are half-
way between the shafts 1 and 2, while at Fig.
6 they are much nearer the shaft 2, whose
drum is collapsed, and remote from the shaft
1, whose drum is expanded. The motion of
translation is made possible by mounting
the idle pulleys upon a slidable frame con-

-sisting of standards or ears 44, whereon the

idle pulleys are directly mounted, a base 45,

and arms 46, provided with bosses 47 to en-

gage the fixed rods 21 of the framework at

the opposite sides of the base 8. This frame

is mounted for to-and-fro movement in a di-
rection transverse to the drum-axes, so that
when either drum is enlarged and the other
correspondingly redaced in diameter the
frame,with its idle pulleys, moves in response
to the change in the course of the belts.

For adjusting the drumheads I previde a

palr of frame-like levers 50 and 51, Fig. 1,
each frame or lever preferably consisting of
a palr of beams one above and one below the

drum-shafts, the lower beams being seenat52

and 53. The levers are fulerumed between
theirendson pivots 54 and 55,and each leveris
slotted at 56 and 57 to engage pins 58 and 59,
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drumheads.
drams and the other lever at the other side
thereof, and by reason of each lever being
pivoted at a point between the drum-shafis
1 and 2 1t follows that movement of either
lever must force the head of one drum out-
wardly for contraction and the head of the
other drum inwardly for expansion. In or-
der that this movement may be simuitaneous
tor all four drumheads, 1 provide a connec-
tion between said levers, consisting of arack
61, pivoted at 62 to the end of lever 50, and
a rack 63, pivoted at 64 to the end of lever
51, said racks being in mesh with the oppo-
site sides of a pinion 65, Kig. 5, so that by a
rotation of the pinion the racks may be moved
in opposite directions simultaneously, there-

by vibrating the levers 50 and 51 and caus-

ing the heads of one drum to separate {o en-
able a reduction in the diameter of its rim,
while forcing the heads of the other drum
together to increase the diameter of its rim
accordingly. Thus the belts are always kept
taut, while very fine variations in the speed
of the variable pulley 26 may be effected.

Thelever-fulerums 54 and 55 are preferably
carried upon the ends of threaded supports
66, tapped into the standards 5 and provided
with lock-nuts 67, said supports being paral-
lel with the drum-shafts 1 and 2 and being
independently adjustable one of the othe1
so as to render 1t possible to effect exact ad-
justment of each drumhead relatively to its
mate. Preferably each of the fulerums 54
and 55 1s equidistant from the pins 58 59, so
that the movements of the headsin one drum
may be equal in extent to the movements of
the heads in the other druam.

For operating the pinion 65 I connect it by
a shaft 70 to a bevel-gear 71, Hig. 4, meshing
with a pinion 72, the latter having a winch
73, by turning which the pinion, gear, shaft,
and lever-pinion 65 may be rotated in either
direction and the drumheads moved accord-
ingly to vary the speed. Since the speed-
changing counter-shaftisadapted to be placed
elither upon the fioor or upon the ceiling of a
machine-shop or elsewhereand since it is also
desirable that the speed-controlling means 73
should be placed where it 18 convenient of
access to the machinist—ag, for instance, di-
rectly upon a machinedriven by the variable
pulley 26, where the pinion 65 and gear 71
may be out of line—! prefer to connect said
shaft 70 at its ends by aniversal joints 74 and
75 to the gear 71 and pinion 635, respectively,
s0 that when necessary said shaft may extend
obliquely from the pinion 65 to the gear 71.

The gear 71 is preferably provided with a
scale 76, and an index 77 may be secured upon
the framing to colperate with said scale, s0
that when turning the winch 73 the machin-
1st may inform himself by notingthe relation
of the index 77 to the scale 70 of the speed
at-which the variable pulley is rotating or the
relative adjustment of the drums.

One lever is at one side of the ! frame consisting of a pair of legs 78, secured

upon the ends of the rods 21, and upon said
frame may b mounted rells 79 opposite the
pinion 65 for guiding the racks 51 and 53.

Variations may be resorted to within the
scope of my invention, and portions of my
lmprovements may be used without others.

Having thus deseribed my Inventlon I
elmm—-.

1. The combination with two expanmble-

drums, the rim of each of which is ecomposed
of movable sections, and each being provided
with adjustable means for supporting said
rims against inward displacement, of belting
for retaining sald sections upon said support-
ing means and communicating movement

| frmn one dzum to the other and Idleis forthe

belting.
2. The combination with two power-wheels

of two expansibledrnms,the rim of eachdrum

being composed of loose movable sections,
each drum being provided with adjustable
means for supporting its rim against inward
displacement, of belts connecting said drums
and passing across one another between the
drums, and serving to retain sald sections
upon said sappor tmcr means and idlers for the
belts.

3. T'he combination mth two expansible
drums, the rim of each whereof is composed
of loose movable sections, each drum being
provided with adjustable means for support-
ing 1ts sections against inward displacement,
two outer belts connecting sald drums, and &

‘belt intermediate said outer belts and encir-

cling the sections not encireled by the Iatter;
and means for enabling said outer and inter-
mediate belts to caoperate Lo retaln sald sec-
tions upon said supports.

4. The combination with two expanmblé

drums, the rim of each whereof 18 composed
of movable sections, each drum having ad-
justable means for supporting its sections
against inward displacement, of means, in-
cluding a belt which connects said drums and
an idle pulley over which said belt runs, for
retaining said sections upon said supporting
means. |

5. The combination with two expansible
drums, the rim of each whereof is composed
of movable sectlions, each drum having ad-

justable means for supporting its sections

against collapse, of a system of belting and
pulleys communicating movement from one

drum to the other and 1eta,m1nﬂ' sald sections

upon sald supporting means.

6. The combmatlon with two expansible
drums, the rim of each whereof is composed
of movable sections, each drum having ad-
justable means for supporting its sections
against inward displacement, and means, in-

cluding a belt which conuects said drums and

an idle pulley between said drums over which
sald belt rans, forretainingsaid sections upon
sald supportmw means. -

7. The combination with two expansible

The pinion 65 may be supported upon a | drums, the rim of each whereof is composed
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of movable sections, each drum having ad-

- Jjustable means for supporting its sections
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against collapsing movement, of a system of
beltingandidle pulleys communicating move-
ment from one drum to the other and retain-

ing sald sections uponsaid supporting means;
said 1dle pulleys being mounted between sa1d |

drums.

8. The combination with two expansible
drums, the rim of each whereof is composed
of movable sections, each drum being pro-
vided with adjustable means for supporting
1ts rim against inward displacement, of belts
connectinﬂ'said drums and passing across one
another between the drums, and serving to re-
tain said sectionsupon saidsu pportm gmeans,
and 1dle pulleys between said drums over
which said belts run.

The combination with two expansible
drums the rim of each whereof is composed
of mevable sections, each drum being pro-
vided with ad;]usteble means for snpportmcr
its sections against inward displacement, of
two outer belts connecting said drums, a belt
intermediate said outer belts and pessing
across the latter; said outerand intermediate

belts cobperating to retain said sections upon

sald supports, and idle palleys between said

drums over which said belts run.

10. The combination with two expansible
drums, the rim of each whereof is composed
of movable sectiouns, each drum having ad-
justable means for supporting its sections
against collapse, and a system of belting and

idle pulleys communicating movement from |

onedrum to the other and retaining said sec-
tions upon said supporting means, said idle
pulleys being so mounted between said drums
that each of said belts encireles about three-
fourths of the circumference of each drum at
all adjustments thereof. .

11. Thecombination with two power-wheele
of two expansible drums, the rim of each
drum being composed of movable sections,
and each drum having adjustable means for
supporting its sections against inward move-
ment, belts connecting said drums, and idle

pulleys between said drums over which said

belts respectively run; each pulley being
mounted so that its rim is adjacent to the
straight reach of its belt which extends di-
rectly from one drum to the other.

12. The combination with two expansible
drums, the rim of each whereof is composed

of movable sections, each drum having ad- |

justable means for supporting its sections
against inward movement, of belts connect-
ing said drums, and idle pulleys between said
drums and over which said belts respectively
run; each pulley being mounted so that its

rim is adjacent to the straight reach of its

belt whieh extends directly from one drum
to the other, and said belts being at least
three in number; the outer belts being simi-
larly guided, and the intermediate belt hav-
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[ sides of said drums from the straight reaches

of said outer belts. |
18. The combination with two expansible
drums, the rim of each whereof is composed

-of movable sections, each drum having ad-

justable means for supporting its sections
against inward movementf, of a system of
belting and means for enabling said belt to
retain said sections upon said supports and

tocommunicate movement of one drum to the

other; at least one belt in the system encir-
cling .e portion of each drum, and at leastone
other belt encireling the 1ema1nder of each
drum.

14. The combination with two e\:pansﬂ)le
drums, the rim of each whereof is composed
of movable sections, each drum having ad-
justable means for supporting its sections
against inward movement, of a svstem of
belting and idle pulleys for retaining said
sections upon said supports and for commau-
nicating movement from one drum to the
other; at least one belit encircling a portion
of each drum, and another belt encireling the
remainder of each drum.

15. An expansible drum comprising a set

70
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of staves, and two sets of oblique supports

whereon said staves are loosely mounted, in
combination with connections whereby said
sets of supports may be adjusted toward and
away ifrom each other, power-transmission
belts, means for enabling said belts to retain
said st&ves upon their supperts and a coop-
erating drum. |

16. The combination with a pair of expan-
sible drums, each comprising opposed heads
whereof each is adjustable axially of the
droms aund constituting econverging supports,
and an intermediate set of staves whose ends
rest upon said supports, and a system of
belting and idle pulleys for retaining said
sta,ve% upon said supports and transmitting
power from one drum to the other.

17. The combination with a pair of power-
wheels and a pair of expansible drums, each
druom comprising opposed heads whereof each
is adjustable axially of the drum, and said

headsconstitutingobliquesupports,andanin-

termedlate set of staves whose ends rest upon
said supports, of a system of belting and idle
pulleys for retaining said staves upon said
supports and transmitting power from one
drum to the other, said 1d1e pulleys being
mounted between %ald drums.

18. The combination with a pair of power-
pulleys and a pair of expansible drums, each
of the drums comprising relatively ad;]nst-
able heads having converging oblique ways,
and staves mounted at thelr euds in said ways,
of belts which retain said staves upon said

i ways and transmit power from one drum to

the other, and idle pulleys over which said
belts run between sald drums.
19. The combination with two drums,

whereof one is expansible, the rim of said ex-

ing itg straight reach connecting the opposite | pansible drum being composed of movable
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>

sections, of adjustable means for supporting | the other- one belt encireling a portion of the

qald rim against inward displacement, belt-
ing, and means for enabling said belting to
retain said sections upon said supporting
means and communicating movement from
one drum to the other.

20. The combination with two drums,
whereof oneis expansible, the rim of said ex-
pansible drum being composed of movable
sections, and adjustable means for supporting
sald sections againstinward displacement, of
two outer belts connecting said drums, a belt
intermediate said outer belts; and means for
enabling said outer and intermediate belts to
coOperate to retain said sections upon said
supporting means, .

21. The combination with two draoms,
whereof one 18 expansible, the rim of said ex-
pansible drum being composed of movable
sections, and adjustable means for support-
ing said sections against inward displace-
ment, ol means, including a belt which con-
nects said drums and a pulley over which
sald belt runs, forretaining said sections upon
sald supporiing means.

22. The combination with two drums,
whereof one 1s expansible, the rim of said ex-
pansible drum being composed of movable
sections, and adjustable means for support-
ing saild sections against inward displace-
ment; of means, including a belt which’ con-
nects sald drums and a pulley between said

drums over which said belt runs, for retain- |

1ng said sections upon said supporting means.

25. The ccmbination with two drums, the
rim of one whereof is composed of movable
sections, adjustable means for supporting
sald sections against collapsing movement, of
a belt connecting said drums, a pulley be-
tween sald drums over which said belt runs;
sald pulley being mounted so that its rim is
adjacent to the straight reach of its belt which
extends directly irom one drum to the other;
and a second belt connecting said drums and
means for enabling said second belt to codp-
erate with the first belt to retain said sections
upon said supporting means.

24. The combination with two drums, the
rim of one whereof is composed of movable
sections, adjustable means for supporting
sald sections against collapsing movement, of
a system of belting and means codperating
therewith for retaining said sections upon
sald supporting means and for communicat-
ing movement of one drum to the other; at
least one beltin the system encireling a por-
tion of sald sections, and at least one other
belt encircling the remaining portion of said
sections. |

25. The combination of a pair of expaunsi-
ble drums each comprising a set of staves, a
set of converging oblique supports whereon
sald staves are loosely mounted, means for
effecting relative adjustment between said
supports and said staves, and coOperative
belts which retain sald staves upon said sup-
ports and transmit power from one drum to

-

set of staves upon each drum, and another
belt retaining the remaining staves, and idle
pulleys for said belts between said drums;
each pulley being admeent to the straight
reach of its belt.

26. The combination of a pair of expansi-
ble drums each comprising relatively adjust-
able heads having converging oblique ways,
and staves mounted at their endsin said ways,
three belts which retain said staves upon said
ways and trausmit. power from one drum to
the other, a pair of idle pulleys over which
the outer belts run reflexly between said
drums;and anintermediate pulley over which
the intermediate belt runs reflexly between
the drums, each belt having a straight reach,
that of the intermediate belt being upon the
opposite side of the drums from those of the
other belts.

27. The combination with a pair ot expan—

sible drums, each comprising relatively ad-

justable heads provided with grooves upon
their inner side, said grooves converging ob-
liguely inward, and staves whose ends are
inserted in said grooves, of a plurality of

| belts connecting said drums and retaining

said staves in said grooves, and pulleys be-
tween said drums, one for each belf, each pul-
ley being mounted close to the straight reach
of its belt

28. The combination with two power-pul-
leys of two expansible drams, the rim of each
whereof 1s composed of movable sections,
each drum belng pmwded with ad,]ustable
means for supportuw its rim-sections against
inward displacement, belts connecting sald

drums and passing across one another be-

tween the drums, means for enabling said
belts to retain said sections upon said sup-
porting means, and means for expanding
either drum and simultaneously contracting
the other accordingly.

29. The combination with two expansible
drums, the rim of each whereof is composed
of collapsible loose sections, supports for said
sections, and mechanism connecting said sup-
ports so that when one rim contracts the other
expands, two outer belts connecting said
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drums, an intermediate belt and crossing said

outer belts; and means for enabling all of
said belts to codperate toretain said sections
upon their supports.

30. The combination with two expansible
drums, the rim of each whereof 18 composed
of movable sections, each drum having means
for supporting its sections against collapsing
movement, a system of belting and idle pul-

leys communicating movement from one

drum to the other and retaining said sections
upon said supporting means, and means for
effectingsimultaneous adjustment of the rim-
supporting means in. both drums to increase
the diameter of either rim and decrease the
diameter of the other accordingly.

31. The combination with two expanmble
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 drums, the rim of each whereof is composed
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of movable sections, each drum having ad-
jnstable means at each end for supporting its
sections against inward displacement, of
means, including a belt which connects said
drums and an idle pulley between said drums
over which said belt runs reflexly, for retain-
ing said sections upon said supporting means;
and mechanism connecting all of said adjust-
able means so as to effect simultaneous corre-
sponding movements thereot.

32. The combination with two expansible
drums, the rim of each whereof is composed
of movable sections, each drum having ad-
justable means for supporting its sections
against inward movement, and a system of
belting and pulleys communicating move-
ment from one drum to the other and retain-

- 1ng said sections upon said supporting means,
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sald pulleys being mounted between said
drums.

33. The combination with two expansible
drums, the rim of each whereof is composed
of movable sections, each drum being pro-
vided with adjustable means for supporting

its rim against inward displacement, connec-
tions between the adjustable supporting

means of one drum and those of the other, t
effect simultaneous corresponding adjust-
ments thereof, belts connecting said drums,
and serving to retaln sald sections upon said
supporting means, and idle pulleys between
said drums over which said belts run.

34. Anexpansibledrum comprising a set of

staves, a set of converging oblique supports
whereon said staves are loosely mounted, a
shaft, means, including a collar onsaid shaft
and rigid with said supports, for moving said
supports along said shaft to effect relative
adjustment between said supports and said
staves, whereby to increase and diminish the

diameter of the set of staves, codperative |

power-transmission belts which retain said
staves upon sald supports, idle pulleys for

guiding said belts wholly around said set of |

staves and a codperating drum.

39. An expansible drum comprising . rela-
tively adjustable heads, provided with V-
orooves upon the inner sides thereof, said
grooves converging obliquely inward, staves
having ends to fit said V-grooves and insert-

ed therein, and means for retaining the

staves in the grooves, in combination with a
shaft upon which said heads are mounted,
collars upon said heads, levers engaging said
collarg, racks upon said levers, a pinion mesh-
ing with said racks, and means for manually
operatingsaid pinion and a codperating drum.

36. The combination with a pair of expan-
sible drums, each comprising opposed heads
whereof each is adjustable axially of the
drum, said heads constituting converging
supports, and an intermediate set of staves
whose ends rest upon said supports, of a sys-
tem of guided belting for retaining said staves
upon said supports and tra,nsmlttm power
from one drum to the other, and means for

|
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other and simultaneously moving the heads
of the other drum away from each other.

37. The combination with a pair of expan-
sible drums, each comprising opposed heads
whereof each is adjustable axially of the
drum, said heads constituting converging ob-
lique supports, and an intermediate set of
staves whose ends rest upon said supports, of
a system of belting and idle pulleys for re-
taining sald staves upon said supports and
transmitting
other, said idle pulleys being mounted be-
tween said drums and means for simultane-
ously adjuasting all of said heads in axial di-
rection. | |

38. The combination with a pair of expan-
sible drums each comprising a set of staves,
two sets of oblique supports whereon said
staves are loosely mounted, connections
whereby said sets of supports may beadjusted
toward and away from each other, of a sys-
tem of belting and idle pulleys which retains
said staves upon their supports and transmits
power from one drum to the other; said con-
nections including a pair of connected levers,
and means for enabhnfr each leverto control
one set of oblique sapports in each drum.

39. The combination with a pair of expan-
sible drums each comprising sets of staves, a
set of converging oblique supports whereon
said staves are loosely mounted, of means for
effecting relative adjustment between said
supports and said staves, cooperative belts
and idle pulleys which retain said staves upon
said supports and transmit power from one
drum to the other, and a power- pulley asso-

ciated with each dxum

40. The combination with a pair of expan-
sible drums each comprising relatively ad-

justable heads formed with converging ob-.

lique ways, and staves mounted at their ends

in said ways, of shafts upon which said

heads are mounted, power-wheels upon said
shafts, belts which retain said staves upon
said ways and transmit power from one drum
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power from one drum to the
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to the other, idle pulleys over which said belts

run, connected levers connected to the heads
at opposite ends of the drums, and means for

vibrating said levers.
41. The combination with a pair of expan-

sible drums, each comprising relatively ad-

justable heads, formed with sets of grooves
upon their inner side, said grooves converg-
ing obliquely inward, and staves whose ends
are inserted in said grooves, shafts whereon
saild heads are splined, power-wheels fixed
upon said shafts, collars upon said heads, le-
vers pivoted between their ends and connect-
ed at their ends to sald collars, a rack con-
nected to each lever, a pinion in mesh with

115

120

125

sald racks, a plurality of belts connecting

salid drums and retaining said staves in said
grooves, and idle pulleys for said belts.
42, The combination with a pair of expan-

| sible drums each comprising a pair of heads,

formed with sets of V-grooves upon their in-

moving the heads of either drum toward each | ner side, said grooves converging obliquely
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inwardly, staves having ends to fit said
ocrooves and inserted therein, of a pair of
Shafrs upon whien said heads are splined, a
power-pulley upon each shaft, a collar upon

each head, levers pivoted between their ends
and Pmmemed at their ends to =aid collars,
racks pivoted to said levers, a pinion mesh-
ing with said racks, means for manually op-
erating said pinion, and a plarality of codp-
erative belts and idle pulleysoperatively con-
necting said druoms and retaining said staves

in sald grooves,
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43. The combination with two expansible
drums, the rim of each whereof is composed
of movable sections, each drum having ad-

justable means for supporting it sections

against Inward displacement, of means in-
cluding a belt which connects said drums and
a translatory idle pulley over which said belt,
runs,forretainingsatd sections upon said Stlp-
pmtmn means.

44, The combination with two expdrmble
drums, the rim of each whereof is composed
of movable sections, each dram having ad-
justable means for snpporting 1ts sections

against collapse, of a system of belting and

translatory pulleys transmitting movement
from one drum to the other and retaining said
sections upon said supporting means,

- 45. The combination with two expansible
drums, the rim of each whereof is composed
of movable sections, each drum having ad-
justable means for supporting its sections
against collapsing movement, of a system of
belting and idle pulleys transmitting move-
ment fromn one drum to the other and retain-
ing sald sectionsuponsaid supporting means;
sald idle puileys being mounted between said
drums; and a support whereon said pulleys

are mounted, sald support being mounted for |

to-and-fromovementinadirectiontransverse
to the drum-axes.

46. The combination with two expansible
drums, the rim of each whereof is composed
of movable sections, each drum being pro-
vicded with adjustable means for supporting
its sections against inward displacement, of
two outer belts connecting said drums, a belt
intermediate said outer belts and passing
across the latter; sald outer and intermedi-
ate belts coOperating to retain said sections
upon said supports, and translatoryidle pul-
leys between said drums over which said belts
run. |

47, 'The combination with two expansible
drums, the rim of each whereol is composed
of movable sections, each drum having ad-
justable means for supporting its sections
againstinward movement,of a system of belt-
ng and translatoryidie pulleys forretaining
sald sections upon said supports and for com-
municating movement from one drum to the
other; at least one belt encircling a portion

of each drum, and another encireling the re-
mainder of each drum.

43. The combination with a pair of expan-
sible drums, each comprising opposed heads |

7

whereof each is adjustable axially of the
drums, said heads constituling converging
supports, an intermediate set of staves whose

ends rest upon said supports, a system of

belting and idle pulleys for retaining satd

staves upon said supports and transmitting

power from one dram to the other, and means

comprising an index for adjusting and indi-
cating the adjustment of the heads.

49. The combination with a pair of expan-
sible drums each comprising a set of staves,
and a set of converging oblique supports
whereon said staves are loosely mounted, of
means for effecting relative adjuastment be-
tween said supports and said staves, cooper-
ative belts which retain said staves upon said
supports and transmit power from one drum
to the other; one belt encircling a portion ot
the set of stavesuponeach drum, and another
helt retaining theremaining staveq and trans-
latory idle pulleys for said belts between saiil
drums; each pulley being adjacent to the
straigcht reach of i1ts belt. |

50. The combination with a pair of expan-
sible drumseach comprising relatively adjust-
able heads, formed with converging oblique
wavs, and staves mounted at their ends in
said ways, of three belts which retain sald
staves upon said ways and transmit power
from one drum fo the other, a pair of trans-
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latory idle pulleys over which the outer belts |

run reflexly between said drums; and an in-
termediate translatory pulley over which the
intermediate belt runs reflexly between the
drums, each belt having a straight reach,
that of the intermediate Delt being upon the

opposite side of the drums from those of the

other belts.
51. The combination with two expansible

drums, the rim of each whereof is composed
of movable Seetlons, of adjustable means for
supporting said rim-sections against inward
displacement, guided belting retaining said
sections upon said supporting means, and
communicating movement from one drum
to the other, and means comprising an index
for expandmw one drum and contracting the
other, and indicating the extent of such ex-
pansion and contraction.

52. An expansible drum comprising rela-
tively adjustable heads, formed with converg-
ing oblique ways, and staves mounted at their
ends in said ways, in combination with a le-
ver connected to each head, an adjustable
fulerum foreach lever, means eonnecting sald
levers so that said heads may be either sepa-
rated or drawn toward each other and a co-
operative drum.

53. An expansible drum comprising rela-
tively adjustable heads formed with grooves
upon their inner sides, said grooves converg-
ing obliquely inward, and staves whose ends
are inserted in said grooves, in combination
with levers connected to saild heads, adjust-
able fulerums for said levers, racks connect-
ed to said levers, a pinion meshmﬂ' with said
racks and a (300peratwe drum. |
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54. The combination with a pair of expan-
sibledrums each comprisingrelatively adjust-
able heads, fcrmed with converging oblique
ways, and staves mounted at then ends in
sald ways, of shafts upon which said heads
are mounted, power-wheels upon said shafts,
belts which retain said staves upon said
ways and transmit power from one drum to
the other, idle pulleys over which said belts
run between said drums, levers connected to
the heads at opposite ends of the drums, and
means for vibrating said levers, said vibrat-
Ing means including racks conneebed to the
levers, a pinion in mesh with the racks, a
gear, & shaft and universal joints eonneetmﬂ'
said gear to said pinion, and a hand- oper‘ated
pinion in mesh with said gear.

59, The combination WIth a pair of expan-
sible drums,each comprisingrelatively adjust-
able heads, a set of grooves formed in each
of said hea,ds upon its innerside, said grooves
converging obliquely inward, and staves
whose ends are inserted in said grooves,
shafts whereon said heads are splined,
power - wheels fixed upon said shafts, col-
lars upon said heads, levers fulerumed ad-
justably between their ends and connected
at their ends to said collars, a rack connect-
ed to each lever, a pinion in mesh with said

745,789

| racks, a plurality of belts connecting said

drums and retaining said staves In said
grooves, idle pulleys for said belts, a gear, a
bhaft umversal ;]Oluts connecting sald Shaft
to gald oear and pinion, and a hand operated

pinion in mesh with said gear, a scale and a

pointer associated with said gear.
56. The combination with a pairof expan-
sible drums each comprising a pair of heads

formed with V-groovesupon theirinnersides,.

said grooves converging obliquely inward,
staves having ends to iit said grooves and 1n-
serted therein, of a pair of shafts upon which
said heads are splined, a power-pulley upon
each shaft, a collar upon each head, levers
pivoted between their ends, straps connect-
ing the ends of said levers to said collars,
each lever consisting of parallel beams above
and below said collars, racks pivoted to said
levers, a pinion whose opposite sides mesh
with said racks, a hand-operated device for
rotating said pinion, and a plurality of codp-
erative beltb and idle pulleys connecting said
drums and retaining said

grooves.
CONRAD M. CONRADSON.

Witnesses:
C. E. BORDWELL,

D. U. ARIRD.

staves in said

30

40

45

50




	Drawings
	Front Page
	Specification
	Claims

