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To all whom it may concern. _
Be it known that I, Ernest Minos, a citi-
zen of the United States of America, and
o resident of Cincinnati, in the county of
Hamilton and State of Ohio, have invented
a certain new and useiul lmprovement 1i
Belt Shifters for Stepped Cone Pulleys, ot
which the following is a specification.
This invention relates to belt-shifters of
the rotary, irregularly or spirally grooved
cam type for use in connection with the
changeable-speed transmissions of the re-
versely-set stepped cone-puiley form, and
its object is to simplify as well as o appre-
ciably cheapen the cost of the structure with-
out sacrificing. the efficiency thereot, or its
lasting and reliable gualities, ic otherwise
facilitate its operations, and to reduce, o a
decided minimum, wear and 1nolse 1n use..
The details of structure will be 1ully
herveinafier described in connection with the
accompanying sheet of drawings, in which
Figure 1 is a front elevation showing tne
belt (in dotted lines) at its highest driv-
IMg-PoInt; ' '
Figure 2, an end elevation of the 1mproved
device, taken below the level mdicated by

the dotted-line 2, 2, of Fig. 1, omitting the

-

belt, but showing the lower end ot the con-
necting-rod used between the pair of belt-
ghifter devices of the upper and lower
stepped-cones; - o
TFigure 3, a plan view of the lower spirally-
orooved cam and 1ts mounting-bracket, and
showing the miter-gear driving-connection,
with the upright extension shaft or pin oi
the latter in cross-section; g
Fioure 4, a longitudinal elevation of the
said lower spirally-grooved cam shown in
Fig. 8, including the belt-shifting carrier or
traveler, but cmitting 1ts transverse shide-bar
that has the guide-eye for the belt therein,
and, also, omitting the hand-crank ol the
cam ; I | o
Figure 5, a transverse section, taken on

the dotted-line 5, 5, of Fig. 4, showing the

Spil'aHY“gl‘OO‘ifed cam and the belt-shitting

carrier or traveler, but, also showing ,th_e_
pansverse slide-bar and its belt guide-eye;.

ﬂn(f!_# . . .r » - . .
Figure 6, a perspective view of the sald

fransverse slide-bar and its belt guide-eye.
In these views:— .~ .
A indicates the upper driving stepped-

cone; B, its shaft; C, one of the hanger-

speed operated machines,

“up my peculiar form of belt-shifter contain--

arms; and D, the mounting-brad{e-t-a-.da,pted '

to carry the upper cam-shifter for the upper
bight in the belt E (shown dotted) that 1s
to be moved transversely in the changing of
the various speeds at which it 1s desired to
run the machine. . - |

F indicates the lower or driven stepped-

cone, reversely-set to and in alinement with
that of the upper cone A; (3, its shaft ex-
tending from the part H of the machine that
is to be run at changeable speeds 1n 1its
operation on material to be suitably shaped
or otherwise dressed or prepared for use; i,
the mounting-bracket adapted to carry the
iower cam-shifter device for the lower bight
in the said belt; and J, the connecting-rod
for coupling the pair of said reversely-set
upner and lower cam-shifter devices so that
they shall act in alined-unison in transmit-

ting the power from the upper driving cone to

the lower driven one for imparting the de-
sired changeable speeds to the machine.
Thus far the reversely-set stepped-cone
changeable-speed devices are of ordinary
form and common to numerous variable-
¥ will now  take

A2
ing my invention herein.

G and 7 respectively indicate the upper and
lower cylinders or drums, the one, 6, being
located and alined parallel to and beneath
the upper stepped-cone A, and the other, 7,
being focated and alined parallel to and

axially above the lower stepped-cone K.
These dirums are counterparts of each other
and are set in parallel alinement, with the

connecting-rod J between them, as best
shown in Fig. 1. Hach drum has a cam-
oroove made longitudinally along 1ts pe-
riphery or circumierence, such cam-groove
being of irregular form and having straight
circumferential parts 8 at regular parallel
intervals apart, and, also, having spirally-
directed parts 9 that lead to and pass from
the said parallel straight parts 8 along the
surface of the drums, as best shown 1n IFig. 1
and well shown in Figs. 3 and 4.  The object
ot these mixed or straight-and-spiral cam-
erooves is two-fold, the straight parts of the
orcoves being relative to or coincident with
the normal set or running positions of the
belt when engaged over the desired vespec-
tive steps in the two reverseiy-set cones, and
the spiral parts being those relied on 1n the
transverse shipping or shifting movements
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shifter device 1s keyed a
~the shaft 14 that 15
~with a driving miter-gear 26 at the 1ower~

45 end of a vertical short shaft or pin 27, the
latter journaling in a

and will now

o

of the bel"* when tmnsfe rring it along the
stepped-cones from one step to the desired

other one to suit the desu"ed speed at which
the machine is to be run. -+

The upper cam-drum 6 is mounted on an
axial-shaft 10 that is journaled at its oppo-
site ends in the pendent end-walls or arms
11, 11, of the horizontal suspension-frame

~ bar 12, the latter, in turn, being mounted at
10

the 10Wer enaﬁ hancrer -ATIMS

18 (one-
only, ot those C, bulﬂ'ﬂ" shown),

and the

Jower cam-drum T is mounted on an axial-
“shaift 14 journaling at its opposite ends in the

encl-walls or upright arms 15, 15, of the hom-
zontal base-bar 16 (of the lower bracle

that is secured by means of bolts or the hke
17 to the gide-part 18 shown at H in frag-
mentary-section only) of the machine to be

-operated by the chanﬂewble speed mechanism

herein.

‘%ultabie bosses 19 and 20 are provided on
the inner faces of the uprwht arms 15, 15,
for more extended bearings fm* the shaft 14,
and the same structure prevails in the upper

shifter-member in com_lectmn with the pen-

dent end-walls 11, 11.
921 indicates a hand cranl attached to the

extended outer end 21* of the lower axial-

shaft 14, convenient to the reach of the op-
erator oi the machine for shifting the belt
when 1t 15 desn"@d to chanwe the Sp_eed the]: e-

In the lower cam- shlf‘tez lewce the drum-

has a protuberant hub 22 :;1‘L one end thereof

that is secured by means of a pin 23 or the

with the shaft, and a suitable washeyr 24 is
placed between the said hub 22 and the ad-
Jacent _bogs'lg to provide for any undue
wear, end- bh}?USt or otherwise.
posite end of the said drum of the 10wer

d&pted to be engaged

2 horizontal box 28 that
extends inwardly from the upper‘end of the
adjacent eﬂd—wﬂl 15 of the base-bar 16.

upper end of the said short shaft 27 is

._1311?0131117 connected at 29 to the lower end

of the csuplmmmd J and the upper end of

saidt coupling-rod i1s likewise conﬂ_ectef‘l at

29 to the lower end of a short shaft or pin
30 that journals in a horizontal box 31 at the

lower end of the adjacent pendent arm 11 of
~the horizontal suspension- bar 12 of ‘the up-
per cam-shifter device.

The detail parts comprising

drum, 1its cam-groove, its axial-shaft,

in connection with the lower shitter device

need no Jﬂpefﬁed descrintion
thereof. - -

like to the shaft, so that the drum shall turn

_mnhmlou running ot the
At the op-

2. miter-gear 25 on

the machme is to be run.

slide-bars 36 for the belt move automatically

The bfmk and forth in their-

‘the upper.
1ts
'M]tml" oear 32, the miter- oear 33 at the moper
end of the said short shatt : 20, together with
34, correspond to "the like parts

1,440,482

“In both the upper and low er s]'.u ter de-
vices a umnsversely slidab 18 ouide-eye 35 is

provided at the outer end of a ribbed bar 36
-tﬂgethe* with a traveler or mounting-carrier
7, the latter beine movable OT slidable along

the drum in each shifter de evice, and Wthh
I will now briefly deseuhﬁ in ﬂei all.  The

ribbed b .:11- 56 of mch ot the two shifters en-
oages a trang Vers
1 the base of 1ts-) Lf aveler 0r MOounting-car-
rier 37, the body-j ortion of the latter being a

1111#"11’1091 ba_och or Ting whose inner dwmﬂ-
ier- or orifice is vew ghf}*h Sy larger, for
clearance, than that of the ouier diameter of
the f:l"f'mamj which 1% onmrcle and a

1t 1s adapted to free

y |

ely slide back “m? forth

‘*he_ djustment of the belu that paqses'

fhlo* on said ﬁuﬂe—ewﬁa of each shifter.

The base or b@tmm oi each traveler 37 has

vertical side-extensions 39 that span the re-

spective upper %ha]?@ﬂ&l@ﬂ bar 12 and the
that form track-ways
therefor, as best shown in Fig, 5 in connec-
r&* Verti-
~cal set-serew or switch-post 40, Lhm has a
plain, tracer, inner end 41* engages a ’fh*"ead- "
ed opemnw made in the apPex oif the ring-

lower bﬂse-bar 16

tion: Wlﬂ\ the lower-shifter (Mv

portions 41 of the carriers 37, and its. said
Imner, _ejﬂam end 41% is adapted to engage the
wregular slot or cam-groove of the drum,
so that when the belt is to be shifted or
%*awtched sidewise in either "direction,

siot or guideway 38 made
5

along which

the

70

80

85

90

95

hand-crank 21 is tuwrned so as to rotate the

tower drum, which is rotably-coupled with
the upper drum by means of the conneetimg-

roct of, whereby both drums chall act

unigen, with the straight portions of their
cam-grooves :ﬂternateh 19 alﬂmment for the
_ e]*' w here pl‘lced
and with the ,m ral naz ts of the said cagm-
grooves used to force or feed the two travel-
ers 37 along their several drums and simul-
taneonsly transfer or switch the said belt
sidewlse along the resi:: ctive stepped-cones
A and F, to suit the desire {Jﬂ; speed at whieh
The ouide-eye

slots 38 ag the belt

step along the several

o B

shifts from st ew to

cones, the bights in the belt at top and bot-

tom - Chﬂllﬁ*lﬂﬂ‘ oT wztdenmﬂ* and narrowing,

ag the case mw*hu be, or dul*fr compensa,tmﬂ*'
for the ﬂeﬂecuoﬂ o p*ws:,‘we sidewise of the
belt. back and forth, n the c;hﬁtmo -oper-

ation thereof. | | |

In operating the pair of anJlt{}lS
hand-crank 21 15 turned <o as to rotate the
lower cam-drum, which
movement {0 tnﬂ miter-gears

the

transmits 1 Otftrv |

at one end
thereof arnid thence, ths mmh the connecting-

100
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rod J, 1mparts momon to the upper cam-

hLOHG‘h ﬂl of Iﬂwe?*

drum upper pair

gears, wherebv the upper traveler or car-

rier-block first starts to move along the up-

per cam- drmn to shift the upper bl"?"ht in

130
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the belf.
of the belt is effected by the upper switch-

post whose inner end engages the beginning
of the first spiral part of the cam-slot n the
upper drum, and the latter is made to Lmn
a half s wolutmrl so 28 to cleay the sard
spival part of the cam-slot
upper switch- -post to enter the first straight
part in the cam-slot, and at which moment
the second or next st ep in the upper cone
hag been tully effected or reached with the
upper bight in the ‘belt 1n full enoaﬁemcﬁm
melevl‘ih ready for the further turning oi
the said upper switch-post 1n. the first
stratght portion of the cam-slet, and, also,
for the enftrance of the lmver switch-
post into the first spiral part of the cam-slot
of the lower drum, after passing from the
straight first part of the said lower cam-slot
in which the said lower switch- post has been
enga%d during the firgt half fevolutwn of
the lower fh‘um and then tﬂe transier ot the
lower bhight in ‘the belt 4 cllows, to become
taut on the second step 01: the lower cone,
and without the use of any idlers at any
time.
I claim
In a belt-shifter device for a

) C“'l
City

palr ot

pa ?‘ali el, vertically-alined, rever srﬂly—ste nped

cone-—puﬂey g, the combination ot an upper
hanger-and-track . frame havin ]oumml
bharﬂw-arms at 1ts opposite emds “a drum or

etflmder having an meﬂulauy {oi:me slot
along 118 eupbery an axial-shadt for said
draum, a long 1*11{1111‘111\7 movable traveler
ho wiﬂg a tracer-pin adapted to engage said

clag 1n the dram, a ransve Enely alidable har
h ﬂmm a belt leop or guide-eye at one end

thereot and IBCI]JI‘OC@H}?H upported by the

said traveler, a vertical, obliquely-arranged
mmtmy con*uectmmmdj 2 fjower hanﬂel—
and-track frame having journal bmrmﬂ—
ATMS at 1ts opposite enﬂs a drum or cylin-

a1 having an 11‘1‘{3{}111%1‘11[—{01'111!36 slot alonﬂ
1tS pe?*mhery and corresponding to That of

The said first sidewise-movement

I‘Sb |

and the said

Oy (ﬂl;;bj—hlﬂ.}CE
compensate for the variable widths of bwhtﬂ;

B

the sa3 1 upper drum, an axial-shaft for said
lower drum, a ionﬂlmdmﬂly-ﬂ ovable trav-
eler having a tracer-pin adapted to engage
the said slot in the lower drum, a trans-
versely- -slidable bar haviag a belt loop or
CUICE-ETe :;u“: one end theveof and recipro-
umi .51191;01 ted by the said lower traveler,
miter-gears mounted on the said upper : and

lower hanﬁm ancd-track ’Emmes at the re-

spective 0131;031*{@ ends of the sald wvertical

obligue connecting-rod.and having pivotal-
connection therewith so that the upper and
lower drums ghall act 1n unison, and a hand-
(ﬁ ank for use In rotating the said lower slot-
ted drum and thence, thlouﬂh the medium
of the said onﬂecuna‘-rod and miter- oears,
rotating the upper slotted drum, both in
UnIson, ~cubstantially as herein shown and
(fi_egcrlbed. |
. In o belt-shifter device for reversely-
aL 2 pﬂd cone-pulleys or variable-speed mech-
nism, a drun or cylinder having a lengitu-

unal cam slot or groove construeted alon@_

1S pevnhery or cn‘cumference an axial-
shait TOT the said drum, a hanﬂ‘er-an& track
frame, a traveler or carrier- blocl: ¢ adapted to

be %mﬁfed or slid lengthwise along the track-

portion oi the said haneer and-track frame,

and having a fransverse “slot or ouide- -Way 1n
1ts lower portion or base, a belt oulde-eye
having an sxiension bar or arm ad apted to
engage within and slide across the said slot
or guide-way in the base of said traveler
and thereby automatically

in the belt ag 1% 18 slid or moved SldeWhe 11
shifting 16 for different speeds desired, and

AINNE) mml oupling or tracer pin in the said
traveler or carrier-block adapted to ireely
D8 Lhe said cam-siot in the drum for

an ;:j
moving the cairrier along the track or base-
bay 0{' é_j e sald hanger-frame, substantially

as hereln shown a and deseribed.
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