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UNTITED STATES

PATENT OFFICE.

ALLYN E. IIOWE, OF NEW YORK, N. Y.

SPEED-REGULATOR FOR ROTARY SHAFTS.

SPECIFICATION forming part of Lettels Patent No. 708,261, dated June 24, 1902,

Apnhmtmu filed March 3, 1902. Serial No. 96,400,

To all whom it may concern: !
Be it known that I, ALLYN B. Howg, a citi:

zen of the United States, and a resident of.

New York, in the county of New York and
Stateof New York, haveinvented certain new
and useful Improvements in Speed-Regula-

tors for Rotary Shafts, of which the following .

is a specification.

This invention relates to improvements in
speed-regulators forrotary-driven shafts, and
it is particularly well adapted for use on au-
tomobiles, although it may to equal advan-

tage be used on machines in connection with
1otary motor-shafts the speed of which is to
be regulated.

The invention is carried out as follows, ref-
erence being had to the aeeompanymv dlaw-

ings, Whelem——

Figure 1is a top plan view of the inven-
tion, partly shown in section. Fig. 2 is a
crosg-section on the line 2 2 shown in Fig. 1,
and Fig. 3 is a detail sectional view of one of
the radially - movable bars on the O'IOOVGd
cones of the speed-regulator.

Similar letters Jefer to similar parts. wher-
ever they occur on the different parts of the
drawings.

In the drawings, A represents the 1otdly
driver-shaft of a motor of any kind or con-
struction. Said shaft is journaled in bear-
ings in a suitable frame B, as shown.

On the rotary driver-shaft A is loosely jour-
naled a sprocket-wheel C, provided with
cluteh-surfaces C' and C'' onitsopposite sides;
adapted to engage, respectively, with the
clutch D, secured to the shaft A, and a sta-
tionary clutch E, secured to the side of the
frame B, as shown in Fig. 1. The sprocket-
wheel C is longitudinally adjustable on the
shaft A for the purpose of causing its clutch-
surfaces to be alternately connected to the
clutches D and E, and I have for this pur-
pose shown said sprocket-wheel C provided
with an annular grooved hub, connected to a
hand-lever ¥, which is pivoted at f, adis com-
mon in clutch-operating devices.

On the shaft A are located a pair of cone-
disks G H, which are splined on said shaft, so
as torotate with said shaft,while they are lon-
gitudinally movable thereon to and from each
other, as shown in Fig. 1. The said cone-

(No model.3

disks G H are provided on their faces with
radial grooves g h, preferably dovetailed in
section, in which grooves are radially mov-
able the correspondingly-shaped ends of the
bars I I 1, as shown.

Upon theinner ends of the respective cone-
disks G H are loosely journaled the cones
G' I, which are provided with radial grooves
¢' IV, made of sectional shape, like the grooves
g h, for the reception of the ends of the bars
I1T, as shown.

The cones G’ H' are lcosely journaled upon
the inner ends of the respective cones G H,
but are suitably connected, respectively, to
thelatter,soastopartake of theirlongitudinal
movement on the shaft A, as shown in Fig. 1.
In practice I prefer for this purpose to make
a circnmferential groove on the hubs of the
inner ends of the cones G I, adapted to re-
ceive a pin or projection attached to the
loosely-connected cones G’ H', as shown in
Fig. 1. I do not wish to limit myself to any
particular manner of thus connecting the
cones G' H' to the respective cones G H, it be-
ing only essential that the cones G’ I1’ shall
be loosely journaled relative to the cones

longitudinally with them on the shaft A.

In bearings in the frame B is journaled the
ends of the driven shaft X, to the ends of
which may be secured the wheels of the ve-
hicle if the device is used on an automobile.

L M, which are splined on the shaft K, while
they are longitudinally movable thereon in a
manner like the cones G H on the driver-
shaft A, hereinabove described.

On the inner ends of the cones I, M are
loosely jonrnaled the small cones L' M' in a
manner similar to the cones G' H' on the
cones G H, as hereinbefore shown and de-
seribed.

lamand ' m' are radial grooves on the cones
L M L' M' for the reception of the ends of the
bars N N N, similar in construction to the
bars 111 on the cones G H G’ H', as shown.

O is an endless chain running around the
radially-adjustable bars I N, as shown in
Figs. 1 and 2, and by such endless chain a
rotary motion is imparted from the driver-
shaft A to the driven shaft X with a variable

On said shaft K are located a pair of cones.
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velocity of the latter, according to the radial
positions of the bars I N relative to their re-
spective cones G H and L M.

On the shaft A are made screw-threads p
q, the former being a vight-hand screw and
the latter a left-hand one, as shown. Such
screw-threads engage, respectively, the in-
ternally correspondingly screw -threaded
sprocket-wheels P> Q, located on the shaft A,
as shown.

On the driven shaft K are made screw-
threads » s, the former being a left-hand
screw and the latter a right-hand one, as
shown. Such screw-threads engage, respec-
tively, the internally correspondingly screw-
threaded sprocket-wheels R S, located on the
shaft K, as shown.

From sprocket-wheel C leads a chain T to
a smaller sproeket-wheel 7, secured to a coun-
ter-shaft T', journaled in bearings in the
frame B, as shown. To said shaft T’ is se-
cured a sprocket-wheel ¢’ of a diameter equal
to the sprocket-wheel , which latter is about

. half as large as the sprocket-wheel C on the
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shaft A, asshown. From the sprocket-wheel
¥’ leads a sprocket-chain % to a similar size
sprocket-wheel U, secured to a counter-shaft
U’, journaled in bearings in the frame B, as
On the counter-shaft T' are splined
the longitudinally-movable sprocket-wheels
P’ Q', which are connected, respectively, to
the sprocket-wheels P Q by means of the re-
spective endless chains P’ Q", as shown. In
a similar manner upon the counter-shaft U’
are splined and longitudinally adjustable the
respective sprocket-wheels R’ S’, which are
connected, respectively, to the sprocket-
wheels R S by means of the respective
sprocket-chains R 8", as shown.

In practice all the sprocket-wheels ¢ {' P’
QU R' 'S and RSP Q are made of equal
diameters; but the sprocket-wheel C on the
driver-shaft A is made somewhat increased
in diamefer as compared with the others, and
in practice I make the said sprocket-wheel C
twice as large in diameter relative to each of
the above ones mentioned.

Upon the shaft A adjacent to the inner
portions of the frame I locate compressible
coiled springs V 'V, which are secured in one
of their ends to the frame B in any suitable
manner. W W are similar springs on the
axle K, secured in one of their ends to the
frame B for a purpose as will hereinafter be
described. :

It will be noticed that when the grooved
cones G I are approaching each other on the
rotary shaft A they cause the bars I1 to
move outward in the grooves in said cones,
and during such operation the endless chain
O causes the bars N N on the cones L M, lo-
cated on the shaft K, to move inward from
each other on said shaft, by which a reduced
speed of rotation is imparted to the shaft K
from the driver-shaft A; and vice versa.

The operation of the speed-regulator is as
follows: During the rotation of the driver-

708,261

shaft A in the direction as shown a rotary
motion is imparted to the cones G H, which
are splined upon and longitudinally movable
on said shaft, and by means of the bars I I
and the endless chain O a rotary motion is
imparted to the bars N N and the cones L M,
which are splined upon and longitudinally
movable on the shaft K, by which arrange-
ment the latter shaft is set in rotation. Ifit
is desired to decrease the speed on the shaft
K, I move the sprocket-wheel C toward the
frame B, so that it will be held stationary by
the interlocking of the clutches C' and E, as
showninFig.1. Thenow stationarysprocket-
wheel C being connected by the intermediate
chains and shafts T' U’ will thus cause the
serew-threaded sprocket-wheels P Q on the
shaft A, as well as the sprocket-wheels R S

on the shaft K, to be held from rotation. "

During such stationary position of the
sprocket-wheels P Q during the rotation of
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the shaft A the sprocket-wheels P Q will be -

moved outward on said shaft A on account
of their being internally screw-threaded. As
a rotary motion is imparted to the lower cones
L M by means of the endless chain O the
screw-threaded sprocket-wheels R S will be
caused to move toward each other on the
shaft I{, causing the cones I. M to move to-
ward each other, by which their bars N N
will expand radially, and the endless chain
O will thus contract the bars I, thereby
cdusing the cones G H to be forced away
from each other, thereby causing the speed
of the shaft K to be decreased as compared
with the speed of the driver-shaft A.. If itis
desired to increase the speed of the shaft K,
I move the sprocket-wheel C on the shaft A
until it interlocks with the cluteh D on the
shaft A, causing the sprocket-wheel C to ro-
tate with the shaft A, and by the connecting
mechanism to the internally-serew-threaded
sprocket-wheels P Q R Ssaid sprocket-wheels
are caused to rotate faster than the shaft A,
thereby causing the sprocket-wheels P Q to
move toward each other, by which the cones
G H will be moved inward, thereby forcing
outward or expanding the bars TI. At the
same time the sprocket-wheels R S will move
outward on the shaft K. The endless chain
O, running on the now expanded bars I I,
will cause the bars N N to contract, thus
forcing the cones . M outward, and as the
radii of the bars I are at thistime greater than
the radii of the lower bars N an increased
speed will be given to theshaft K. Toagain
decrease the speed of the shaft K relative to
the driving-shaft A, I move the sprocket-
wheel Con the shaft A until it interlocks with
the stationary clutch E, causing the inter-
nally-serew-threaded sprocket-wheelsPQR S
to be held from rotation, thereby eausing the
screw-threaded sprocket-wheels P Q to move
away from each other on the shaft A, and as
a rotary motion i3 imparted by the chain O
from the eones G H to the cones I M the lat-
ter are rotated and forced toward each other
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by the screw-threaded sprocket-wheels R S,
the bars N N on the cones L M are radially
moved outward, while at the same time the
bars I I on the cones G H are moved inward
a corresponding reduced speed is imparted
from the shaft A to the shaft K. For the

purpose of limiting the radial adjustment of

the bars IIon the cones G H and the bars N N
on the cones L. M, so as to prevent the shaft
K from rotating too rapidly or too slowly, I
make use of the secondary grooved cones G’
IT', loose on the cones G H, and grooved cones
L' M’, loose on the cones L M, as hereinabove
described, and it will be noticed that if the
bars I Ishould be caused to move outward on
the cones G I to the limit of thereon the bars
N N will be moved inward, so as to engage
into the grooves on the loosely-rotating small
cones L' M', thus preventing the shaft K from
further rotation until the position of the
sprocket-wheel C on the driving-shaft A is
reversed. In a like manner during the re-
ducing of the speed of the shaft K when the
bars N N are moved outward on the cones L
M to their limit the bars I T on the cones G H
will be moved inward, so as to engage the
grooves on the 1oosely -rotating small cones
e H', thus preventing any rotation of the
shaft K from the driving-shaft A until the po-
sition of the sprocket-wheel C on the driving-
shaft A is reversed.

On opposite ends of the screws p ¢ on the
shaft A are made reduced portions, as shown
in Fig. 1, so as to prevent engagement of the
in’cernally-screw-threaded sprocket-wheels P
Q with the screws on the shaft A when said
sprocket-wheelsreach the limits of their outer
and inner positions on the said shaft A, thus
preventing any longitudinal feed of the cones
G H when said sprocket-wheels reach their
extreme positions in either direction on the
shaft A. In a like manner and for a similar
purpose reduced portions are made on the
shaft K on opposite ends of the screw r s, as
shown.

The springs V' V on the shaft A serve for
the purpose of automatically causing the
serew-threaded sprocket-wheels P Q to en-
gage the screws p ¢ on the shaft A when the
cones G H are moved to their outward posi-
tions subsequent to the reversal of the posi-
tion of the sprocket-wheel C on the shaft A,
as shown. The springs W W on the shafb
K serve in a similar manner to cause the
screw-threaded sprocket-wheels RS to engage
the serews # s subsequent to the reversal of
the position of the sprocket-wheel C on the
shaft A when the cones . M are moved to
their outward positions on the shaft K.

It will thus be seen that the speed imparted
totheshaft Is from theshaft Aisregulated by

S

the longitudinally-adjustable grooved cones
G H on the shaft A, having radially-adjust-
able bars I I and endless chain O, engaging
said barsT I, and the radially-adjustable bars
N N, working in the grooves of the longitudi-
nally-movable cones I. M on the shaft K, as
hereinabove described.

‘What I wish to secure by Letters Patent
and claim is—

1. The herein-described speed-regulator,for
rotary shafts, consisting of a rotary driver-
shaft A, longitudinally-movableand radially-
grooved cones G, H, splined on said shaft,
sprocket-wheels P, Q, engaging right and
left serew-threads on said shaft, radially-ad-
justable bars I, I movable in the said grooved
cones, a shaft K, longitudinally-adjustable
grooved cones L, M splined on said shaft,
bars N, N engaging said cones, an endless
sprocket - chain engaging said bars I, I, N,
N, sprocket-wheels R, S, engaging left and
right serew-threads on said shaft K, and in-
termediate connecting mechanism from said
driver-shaft A, tosaid sprocket-wheels on the
shafts A and K, substantially as and for the
purpose set forth.

2. Therotary speed-regulator,as described;
consisting of a rotary driver-shaft and a ro-
tary driven shaft, a pair of longitudinally-ad-
justable and radially-grooved cones splined
on each of said shafts, bars adjustable in
said grooved cones,an endless chain engaging
said bars internally-screw-threadedright and
left sprocket-wheels working on correspond-
ing screw-threaded portions of said shafts, a
sprocket - wheel on the driving-shaft, a
sprocket - chain connecting said sprocket-
wheel to said pair of sprocket-wheels, and
clutch mechanism on the latter for regulating
the speed imparted from the shaft A, to the
shaft K, substantially as herein set forth and
descubed ‘

3. In arotary speed-regulator, in comb1na~
tlon a rotary driver -shaft and a rotary
driven shaft, a pair of 1ongitudinally-mov-
able grooved cones splined upon each of
said shafts, bars adjustablein said grooved
cones, an endless chain, connecting said bars,
internally- screw - threaded sprocket-wheels
engaging secrews on said shaft, anadjustable
sprocket - wheel connected to the sprocket-
wheels on the driver-shaft and loosely-rotat-
ing grooved cones G', H', L', M’, arranged
re%pectwely on the eones G, H, and L, M
substantially as and for the purpose set forth,

In testimony whereof I have affixed my
signature in presence of two witnesses.

ALLYN E. TIOWE.

Witnesses:

ALBAN ANDREN,
CoARLES A. WEIBAM.
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