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Specification of Letters Patent.
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Application filed May 19, 1904, serial No, 208,680,

To all whom 1t may concern:
Be it known that I, Howarb ROY StAacks, of Phila-

delphia, in the county of Philadelphia and in the State
of Pennsylvania, have invented a certain new and use-

5 ful Improvement in Variable-Speed Mechanisms, and
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do hereby declare that the following is a full, clear, and
cxact description thereof, reference being ]nd to the
“Lcmmpfmymrr drawings, in which—

[igure 1 is a perspective view of a variable speed
mechanism embodying my Invention; Figs. 2 and 3 are,
respectively, side and end clevations; Iig. 4 1s a par-
tial transverse sectional view showing one of the con-
ical disks, together with the thrust bearing and trun-
nions thereof in scetion. Fig. § 1s a transverse scc-
tional view taken on the line 5—5 of Fig. 1; Figs. 6 and
7 are detail views, in section, of one of the split or di-
vided collars for transmitting motion from the levers to
the cones; Fig. 8 is a partial, sectional view of a cone
and a slat, showing a retaining device for the slat.

The object of my invention has been to provide a
mechanism by which any desired speed of rotation can
be transmitted from one shaft to another shatt, and to do
this by means which are highly efficient, simple and
durable, and to such ends, my invention consists 1n
the variable speed mechanism hereinafter specified.

In carrying my invention into practice, as illustrated

in the specific instance chosen, 1 provide a base A, hav-
ing side frames ¢ and &/, respectively, in whlch side
frames are journaled the driving shaft B preferably
having a constant rate of rotation, and the driven or
variable speed shaft O, to which it is destred to trans-
mit rotation at various speeds. The said shaits may e
journaled in any form of boxes. The boxes which have
been found most convenient are those illustrated in the
patent to A. C. Pessano, #654,276, granted July 24th,
1900. Upon each of the said shafts is mounted a pair
of disks D, whose opposing faces are conical, and are

provided with radial grooves d. The grooves are prei-

erably formed, as illustrated, with flat bottoms and flar-
ing side walls. Tach disk is splined upon its shait and
has a hub that is journaled within a collar E mounted
upon the shaft, between the disk *1,11(1 the frame of the
machine, so that, by the movement of the collar along
the shaft, the pairs of disks can be shifted toward or
from each other. The said collars arc shifted by means
of Ievers T and ¥/ which are fulcrumed at a point inter-
mediate of the shafts in a manner presently to be de-
seribed, and are journaled upon studs formed upon the
upper ¢ *'md lower sides of the said collars, and preferably
in a planc pqsgmw through the axes 0[ the respective
shafts. The pairs of levers are, or may be, connected

by bolts f, so as to give them Ilﬂ‘ldlty Inftsmuch as 1

il

15

oreat strain falls upon the collars K, so that they are
subjected to wear, it is, therefore, important to have
them readily 1{,mova,ble from the shait C for repair or
replacement, and for this reason each collar is made in
halves, as clearly shown in Figs. 6 and 7, which are
united by nuts and bolts. With the collars nmde solid,
the only way to get them from the shaft is to move the
latter endwise through them, a proceeding that is very
objectionable, since it involves dismantling.
advantage in making the collars in separable halves is
that they can be provided with a ring otler ¢.  If they
are made solid an expensive oil-cup is required. In
view of the strains and wear to which the collar It is
subjected, 1t 1s, of course, very important that they be
well oiled. Plefembly, the studs upon the collars I
do not directly engage the levers I' and F/, but a bush-
ing f/ is employed, of brass or other suitable metal, so
that the sliding movement of the parts may be as easy
and free from friction as possible. The fulcrums of the
lovers are, as shown in Fig. 5, formed by screws G which
are threaded into the fulcrum block ¢, the latter being
loosely mounted upon a tie-rod H, extending from side
frame to side frame, between the two pairs of disks.
The tie-rod is bolted to the side frames, and is provided
with threaded portions h, upon which are mounted
pairs of nuts ¥/ that serve to adjust collars 4%, toward
and from the fulcrum block, the adjacent faces of the
collars and fulcrum block being preferably recessed,
and springs being interposed between the collars and
fulerum block, so that the fulcrum block may be vield-
ingly forced toward each other and the pairs of levers
consequently yieldingly forced toward the disks which
they operate. | |

At the forward end of the base, are mounted a pair
of end frames I, in which is journaled a screw rod K
having a collar and a hand-wheel thereon to prevent
endwise movement, and having a hand-wheel for turn-
ing the rod. The screw rod 1s oppositely threaded at
points outside of the end frames I, and such threaded
pmtwns engage blocks ¢, which are preferably ellip-
tical in horizontal cross-section, and which are re-
ceived within preferab.
in blocks L, that are journaled between the forward
ends of the pairs of levers. By turning the hand-
wheel, the blocks L can be made to travel in and out
on the threaded portions of the screw rod, and to draw
the ends of the pairs of levers together or spread them
apart so that the disks upon one shaft shall be forced
together, while at the same time, the disks on the op-
posite shaft will be spread apart. The correspending
orooves in each pair of disks are occupled by slats M,
the said slats being preferably formed of wood, and
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65 boxes so that the oil receptacle shall always be under- |

~which engage the grooves shod with metal, the pre-

These belts are open belts. In order to retain the slats

- cent cylinder of slats to the under surface of the idler

inclosed in their belts, so that the slats are at all times

boxes of this type of great advantage, since they are not

preferably, although not necegsarily, having'their ends |

ferred metal being brass, or a similar composition.
‘The two cylinders formed by the slats are embraced

by a belt or belis O, there being, preferably, two of

such belts located near the outer ends of the slats.

in position during the portion of their revolution when
they are not engaged-by the driving belts O, I provide
a retaining belt P, which is guided upon four idlers,
two of which, Q and Q’, are mounted in brackets R
and R’ secured upon the rear end of the base A, and
two of which S and 8/, are mounted on the brackets I,
at the forward end of the frame. The retaining belt
passes from the upper surface of the idler Q/; around
such idler, over the upper surface of the adjacent cyl-
inder of slats, thence around such eylinder of slats, and
over the upper surface of the lower idler Q’, around
such idler, and straightforward to the under surface of
the lower idler 8, over such idler and around the adja-

S, around such idler and rearward again. It will be
seen that the two cylinders of slats are thus complet(,ly

pressed toward the shafts and down into the grooves in |
the disks, and no motion of the slats relative to'the
disks in a given adjustment of the disks is possible.
The retaining belt preferably runs between the driv-
ing belts. In order to insure that the retaining belt
shall be under tension, the journal boxes of the upper
idler 8 are formed on slides T, that are movable upon
guideways formed on the upper ends of the brackets I,

the said bolts passing through flanges formed on the
brackets I, and having coiled springs thereon, outside
of sald brackets, there being collars on said bolts and
nuts for adjusting the position of said collars, so that
the tension of said spring is applied to the shaft of the
idler to draw it forward. It will thus be seen that
the driving belts are kept under tension by means of
the springs applied to the fulcrums of the pairs of le- |
vers, and the retaining belt is kept under tensmn bv
means of the springs on the bolts U. |

In order to prevent the slats being thrown out of the

them should break, 1 pr()wdp a strap V which is sup- |
ported on the frame at its ends, and is extended over |
the space between the two pairs of disks. An alter-
native construction is illustrated in Fig. 8 in which
rods W are secured to the peripheries of the disks and
extend parallel to the conical faces thereof, the slats |
being provided with holes to permit the passage of
said rods. The slats are preferably crowned, or made
of increased height under each belt to keep each belt
away from the neighboring belts or the disks. This
saves wear on the edge of the belt. The journal boxes
for the idlers, with the exception of the idler S, are |
preferably of the same form as that illustrated in the |

Pessano patent, before referred to. I find the use of |

only self-lubricating, but I can place the base of my |
speed-controller either on the. floor or on the ceiling, or
in a vertical position, and yet can’ adjust the journal

o, 861,404

neath, and thus proper lubrication be provided for.
The boxes, 1t will be observed, are supported between

two vertical and two horizontal set screws, and by the

use of such set screws 111@ tension of the belts can he
regulated; if desired. |
In the operation of the above-illustrated speed mech-

-anism, power may be applied to either shaft, but the

shaft B will be designated as the driving shaft. When

“such shaft is rotated, it causes its disks to revolve and

carries the slats around with them, causing the driving
belts, and also the retaining belt, to rotate the opposite
cylinder of slats, and with 1t the disks and their shaft.

'The speed which is transmitted to the drive shaft will
| depend upon the relative diameters of the two cyhn—

ders of slats, and these diameters depend upon the po-

sitions of the pairs of levers. When the levers. are
moved to increase or decrease the driving pulley formed
_by the ceylinder of slats upon the dlwmg shaft, they, |
“at the same time, causé an increase or decrease in the
~diameter of the driven pulley formed by the cylinder
‘of slats upon the driven shaft. This results in the
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lenﬂ'th of the driving belts, and also of the 1eta1mng belt |

| being maintdined practically constant, any slight vari-
'- 'Luon which may occur bemg taken up by the two sets
| of sprmgs I find in actual practice that it is feasible
f to vary the diameters of the cyllnders of slats, so that
“the ratio of the speed% of the two shafts may be varied
from unity to that of one to ten.  The above- 111ust1ated
~construction has the gremt advantaﬂe that the dlwmg
“Dbelts are open belts. . This SAVeS wear upon the belts
-since they are bent alwwys in one direction, and it eri-
“ables the mechanism to be tun either backward or for-
the said slides being engaged by the heads of bolts U
that are dropped 1nto recesses formed in said slides, 1;-

ward. All of the belts éemployed on the machiné are
dnvmg belts, it being found that ‘the retaining belt

transmits a large percentage of power. It'is not neces-
sary to use endless belts in my mechanism, and laced
“belts can be used if demred All of the belts can be of

the same width. Pmctmlly the Whole length of the
“slats is occupied by belts. Since laced belts can be
“used, new belts ¢an be placed upon the machine with-
~out dismantling the machine. The belt ténsion is
- practically constant. The tension rod upon which. the
fulcrums of the levers are mounted, takes the strains
“from the lever off the frame. The 1dler pulIeys are all

-in exposed positions, where they can be 01led and
machine and causing injury in case the belts or any of |

watched, and easily adjusted and repaired. Moréover,
they can be pr ovided with self-_oﬂmg boxes, which has
not been feasible in some previous variable speed

mechanisms, because of the cramped spacé in which
“they had to be located. The ratio of the diameters of
the cylinders of slats can be varied by lengthening or
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shortenmﬂ' the. belts. The shlftmn' of the levers by' |

- means of the screw shaft is mmple and efficient.

~ Ttis obvious that vm lous changes can be m&de in the
“above-illustrated construction, which will be Wlthm
‘the scope of my invention. For instance, a sep"z,late
‘retaining belt can be used f01 each cyhnder of slats.

120

meg thus descubed my mventlon wtht 1 clzuni N

'18"“-

1. In a variable speed mech‘lmc;m, the eomhwmtmn of

“eylinders Whﬂse diameters can be varied, a Delt engaging

said eylinders D}T the inside of such: belt, and a belt engag-

, ing the portions of said cylinders not engaged by said: first:
. mentioned bhelt, said: last- mentioned. Delt ennqwmg said

cylinders by the outside of gaid belt.
2. In a wvariable speed mechamsm, the cambmatlon of
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cylinders whose diameters can be varied, said cylinders y in the plane of said levers with reference fhereto, said nuts

consisting of loose parts, a belt inclosing said cylinders,
and a belt having reéntrant loops, that engage the por-

tions of said cylinders not engaged by said first mentioned

belt.

3. In a wvariable speed mechanism, the combination of
parallel shafts, expansiblé pulleys on said shatts, the sur-
face of which pulleys is formed by loose parts, a belt in-
closing said pulleys, and having a path consisting of two
arcs of circles connected by straight lines, and a belt in-
clogsing the portions of said cylinders not in contact with
said first mentioned belt, said last mentioned belt having
reéntrant loops to engage said cylinders.

4. In a variable speed mechanism, the combhination of 2
pair of parallel shafts, expansible pulleys on said shafts,
the surfaces of which pulleys consist of loose parts, a belt
inclosing both of saild pulleys and engaging the portions
of their peripheries most removed from ceach other, and a
belt engaging the portions of the peripheries of said pul-
leys nearcst to each other, said Iast mentioned belt passing
from one pulley to the other by a path farther from said
pulleys than the path of said first mentioned belt.

5. In a variable speed mechanism, the combination of s
pair of parallel shafts, conical disks mounted on said
shafts and having flaring grooves formed in their conicai
surfaces, slats mounted in said grooves, open belts passing
ahout the two cyvlinders of slats thus formed, two pairs of
idlers, said pairs being on opposite sides of said shafts,
and a retaining belt passing about said idlers and the por-
tions of the peripheries of said cylinders not engaged by
said driving belts. |

G. In a variable speed mechanism, the combination of Q
pair of parallel shafts, a pair of opposing conical disks
upon cach of said shafts, slats engaging the conical sur-

fitces of said disks and forming cylinders, a belt engaging

the said cylinders, which belt travels only in sfraight lines
in passing from one cylinder to the opposite cylinder:a
retaining belt having two reéntrant loops, each loop
being adapted to engage the inner portion of the periphery
of one of said cylinders, and means for guiding said retain-
ine belf. |

7. In a variable speed mechanism, the combination of a
pair of parvallel shafts, a pair of opposing conical disks
mounted upon each of said shafts, slats engaging the con-
ical surfaces of said disks and forming cylinders, open
drivine Delts engaging said cylinders, means for moving
snid disks toward and from each other to increase or de-
crease the diameters of said ceylinders, a retaining belt
whose path of travel forms substantially a letter I, the
concave curves thereof embracing the opposing peripheries
of the said eylinders and menns for guiding sald retaining
belt. -

8. In a variable speed mechanism, the combination of a
pair of parallel shafts, a pair of disks mounted on -each
shaft and provided with oppcsing conical surfaces, slats
mounted in grooves formed in said surfaces, said slats
forming eylinders, levers fulerumed betyween said disks and
engaging said disks, whereby the disks of one of said pairs
are caused to- approach each other, while the disks of the

other of said pairs are simultaneously caused to recede from

each other, a belt embracing said cylinders of slats, which
belt travels only in straight lines in passing from one
cvlinder to the opposing cylinder and a retaining belt
avine two reéntrant’ loops that are adapted to engage
the opposing surfaces of said cylinders,

9. In a variable speed mechanism, the combhination of
two expansible pulleys, means for driving one of said
nulleys from the other thereof, upper and lower levers
fulerumed hetween said pulleys and connected thereto,
hblocks swiveled between the ends of sald upper and lower
levers, nuts mounted in said blocks 30 that they can turn
in the plane of said levers with reference thereto, and a
serew-shaft engaging snid nuts.

10. Tn n variable speed mechanism, the combination of
two expansible pulleys, means for driving one of said
pulleys from the other therecof, upper and lower levers
fulerumed Dletween said pulleys and connected thereto,
blocks swiveled between the ends of said upper and lower
levers, nuts mounted in snid blocks so that they can turn

1

being elliptical in section parallel to the plane of said
levers, and being seated in rectangular chambers formed
in said blocks, and a serew-shaft engaging said nuts.

11. In a variable speed mechanism, the combination ot
two expansible pulleys, means for driving one of said pul-
leys from the other thereof, upper and lower levers ful-

crumed between said pulleys and connected thereto, blocks

swiveled Detween the ends of said upper and lower levers,

nuts mounted in said Dblocks so that they c¢an turn in the

plane of said levers with reference thereto, said nuts. con-

-gisting of elliptieal-shaped Dblocks, each mounted In an

clongated chamber in a block that is swiveled to said levers,
and a right and left screw-shaft engaging gaid nuts for

moving sald levers.

12, In a variable speed mechanism, the combination
of a pair of expansible pulleys, means for driving one of
said pulleys from the other therecf, a pair of levers ful-
crumed between and connecting one of eaeh of said pairs

of pulleys, each of said levers coasisting of an upper bar

and a lower har hraced together, a bloek swiveled on each
lever Dhetween said upper and lower bars, each of said blocks
having a chamber fcermed therein, and an elliptical-shaped
nut seated in said chamber, snid mechanism having a right
and left screw rcd engaging said nuts.

13. The combination of a pair of expansible pulieys,
means for driving one of said pulleys from the other there-
of, upper and lower levers connecting one of each of said
pairs of pulleys, fulcrum blocks for said levers, said ful-
crum Dblocks being mounted between said levers and be-
tween the shafts of said pulleys, a tie-rod connecting said
fulerum blocks shoulders on said tie-rod and springs inter-
posed Dhetween said fulcerum Dblocks and said shoulders.

14. The combination of a pair of expansible pulleys, helts
engaging said pulleys, levers engaging said pulleys for
moving the pulleys of each pair toward and from each
other, said levers being fulerumed between the shafts of
said pulleys, and springs tending to move said fulera
toward each other, whereby said Dbelts are automatically
kkept taut.

15. The combination of two pairs of opposing conical
disks, belts engaging said disks, levers engaging said disks
for moving them toward and from each other, said levers
being fulerumed between the shafts of said disks, and
springs tending to move said fulera toward each other,
whereby said belts arc automatically kept taut. |

16. The conbination of two pairs of opposing conical
disks, said disks having slats engaging their surfaces and
forming cylinders of slats, levers engaging said disks for

‘moving them toward and from each other, and a tie-rod

connecting the fulerums of said levers, collars mounted on
said tie-rods outside of said fulerums, and springs inter-
posed between said fulerums and said collars,

17. The combination of two pairs of opposing conical
disks, said disks having slats engaging their surfaces and
forming cylinders of slats, levers engaging said disks for
moving them toward and from each other, and a tie-rod
connecting the fulerums of said levers, collars mounted
on said tie-rods thereon outside of said fulcrums, and
springs interposed between said fulerums and said collars.

18. In a variable speed mechanism, the combination of a
shaft, bearings for said shaft, an expansible pulley mounted
on said shaft between said bearings, said pulley comprising
a part movable longitudinally of said shaft for expanding
said pulley, a collar on said shaft for moving said parts,
snid collar being provided with trunnions, and a lever
engaging said trunnions for moving said collar, said collar
being formed of separable parts to enable the removal of
the collar without disturbing the other parts of the
mechanism,

19, In a variable speed mechanism, the combination of
a shaft, bearings for said shaft, an expansible pulley
meunted on said shaft between said bearings, said pulley
compriging parts movable longitudinally of said shaft for
expanding sgaid pulley, a collar on said shaft for moving
one of said parts, said collar being provided with trun-
nions, a lever engaging said trunnions for moving said col-
lar, said collar Deing formed of separable parts to enable
the removal of the collar without disturbing the other
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parts of the mechanism, said collar being provided with an
oiler that is adapted to supply oil in any position of the
coliar, | |

20. The combination of conical disks, belts engaging
said disks;, a collar rotatably connected to each of sald
disks for moving the latter upon its shaft, said collars hav-
ing upper and lower studs formed integrally therewith, up-
per and lower levers having slotsg for engaging gsaid studs,
and a bushing mounted upon each of said studs, and hay-
ing parallel surfaces for engaging the walls of said slots.

91. In a variable speed mechanism, the combination of
two pairs of opposing conical disks having slats engnging
their conical surfaces and forming cylinders, open driving
belts engaging said cylinders, a retaining belt engaging the
inner opposed portions of the peripheries of said cylinders,
and idlers for guidihg said retaining belt, one of said idlers
being journaled in hoxes mounted upon guides, bolts engag-
ing said Doxes and passing through stationary portions ot

the frame, springs on said bolts and bearing against said

stationary portions, and collars adjustably secured on said
holts at the opposite ends of said springs. -

99 In a variable gpeed mechanism, the combination of
two pairs of opposing conical disks having slats engaging
their conical surfaces and forming cylinders; levers ful-
crumed between said pairs of disks and engaging said disks
for moving the disks of each }gair toward or away from
each other, a retaining belt engaging the inner opposed por-
{ions of said eylinders, springs bearing against the ful-
crums of said levers, an idler for guiding said retaining

belt, and springs for moving said idler, whereby both said ‘!

861,404

driving belts and said retaining belt are maintained under
tension,
23. In a variable speed mechanism, the combination of

two pairs of opposing conical disks having slats engaging

{heir conical surfaces and forming cylinders, levers ful-

“erumed between said pairs of disks and engaging said disks

for moving the disks of each pair toward or away from
eachh other, a retaining belt engaging the inner opposed

portions of said cylinders, springs bearing against the ful-

crums of said levers, an idler for cuiding said retaining
belt, and springs for moving said idler, whereby both said

driving Dbelts and said retaining belt are maintained under
“tension, and means for adjusting said springs.

.

924. In a variable speed mechanism, the combination of

two pairs of opposing conical disks having slats engaging
the conical surfaces thereof and forming cylinders, open
~driving belts eneaging said cylinders, a retaining belt en-
oaging said slats during the portion of their travel not en-
“eaged by said driving belts, and idlers for guiding said re-
‘taining Dbelt, said idlers being entirely without the space
- petween said paivs of disks, whereby ample space is pro-
. vided for the bearings of said idlers, and access afforded
- thereto. | .

In testimony that I claim the foregoing I have hereunto
- set my hand. |

HOWARD ROY STACKS.

Witnesses :
JOSEPIT M. HEWLETT, .
GALES CRESSON, Jr.
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