(No Model.)

2 Sheets—Sheet 1.
F. HART.

SPEED REGULATOR.

No. 397,718, Patented Feb. 12, 1889,

._Tz'y.j.
= =y
2 ) Z
A 4 % 7 o+ Z
N n
o = 4
d +* £
dl 2 c/ IIZ
. A
3
o | T /_Z’

Al ""”.l.l;l”“l,I

il

g%/?_ / é . /Zé} Hifresses. - %@u/é A% o TrnverZor,
_Wi‘foivzeys.

. PETERS. Photo-Lithographer, Waskington, 0. C.




(No Model.) 2 Sheets—Sheet 2.

P HART.
SPEED REGULATOR.

“No. 397,716, Patented Feb, 12, 1889,

vy

AN\l
Wiy, O

%2

Q
7
_
=

@/ W\”%Z/ ‘g?;c&/rw//a Aot _Trverlor
g%}%ilzzziyz Jretnesses By Cfithostres P

SFEorree ggs.




10

15

20

25

35

40

45

5o

UNITED STATES PaTinT O

FREDERICK HART, OF POUGHKEEPSIE, NEW YORK.

SPEED-REGULATOR.

SPE

ECIFICATION forming part of Letters Patent No. 397,716, dated February 182, 1889,

Application filed April 12, 1888, Serial No, 270,448, (No model.)

To all whom it may concermn:

Be it known that I, FREDERICK HART, of
Poughkeepsie, in the county of Dutchess and
State of New York, have invented new and
useful Improvements in Speed-Regulators, of
which the following is a \peaﬁeauon

This invention 101(110% to a regulator where-
by motion is transmitted to tho driven ma-
chinery at a practically uniform rate of speed
irrespective of the varviations of speed in the
motor.

The object of my invention is fo produce a
simple regulator of this character; and my
invention conslst,s of theimprovements w hich
will be hereinafter fully sef forth, and pointed
out in the claims.

In the accompanying drawings, consisting
of two sheets, Figure 1 is a longitudinal see-
tional elevation of my improved rvegulator.
Fig. 2isatop plan view thereof, partly in sec-
tion. Fig. 3 is an end view of the regulator,
partly in section. Fig. 4 is a sectional eleva-
tion of the movable weights of the regulator
and connecting parts on an enlarged scale.
Fig. 5 is a longitudinal sectional elevation of
the hub of the friction-wheel mounted on the
driving-shaft of the regulator on an enlarged
scale. Fig. 6 is a cross-section in line « «
Fig. 5. F‘lo 7 is a top plan view showing mv
improved 1*egulatm connected with a sweep
horse-power. Tigs. 8,9, and 10 ave diagrams
illustrating the different  angles of the frie-
tion-wheel and its shaft.

Like letters of reference refer
in the several figures.

a represents the main driving-shatt, which
receives its motion from a horse-power, A, or
any other motor. The shaft @ may be com-

fo like parts

posed of two or more sections connected by |

universal joints in a well-known manner.

A’ is a large friction wheel or disk rigidly
secured to the main driving-shaft ¢ near the
end thereof.

B represents the base or supporting-frame
of the regulator, which is formed with two
standards, B’ B% The outer portion of the
main shaft ¢ is mounted in a bearing, b, ar-
ranged at the upper end of the standard B’.

C represents a U-shaped frame arranged
between the standards B’
its outer end to the upper end of the stand- |

3%, and pivoted at

ard B2 so that the inner endof the frame can
swing 01 vibrate vertically. "The upper end
of the standard B?is hifurcated, as shown in
Fig. 3, and the outer end of the frame C is
pivoted hetween the jaws of the standard by
horizontal pivot-bolts ¢, arranged insaid jaws
and entering depressions formed in opposite
sides of the frame.

D represents an elbow-lever pivoted in a
vertical position to the inner end of the mov-
able frame C and having its lower avm, d, ar-
ranged loosely in a socket orrecess, d’, formed
in the adjacent side of the standard B’. The
elbow-lever DD supports the inner end of the
frame C in such a manner ihat the same is
capable of a limitec Velﬁml novement by
moving the upper arm, d% of the lever in-
Wdl‘(uy oroutwardly, theinner end of thelower
arm, d, of the lever acting as a fulermm on
which the lever swings. The inner end of
the rocking frame C is guided in its vertical
movements between two horizontal holts, e,
“hich are arranged in threaded lugs or ears
¢’, formed at the upper end of the ~t‘mdard
B’ on the inner side thereof. Theinnerends
of the bolts e hear against the flat sides of the
frame C and hold the latter against lateral
movement. '

F represents a hollow shaft journaled in
bearings f f’, arranged at opposite ends of
the movable frame C,and Gis a friction-wheel
mounted on the shaft F and vunning in con-
tact with the friction-disk A’. The friction-
wheel G is held against rotary movement on
the shaft It, but is capable of longitudinal
movement on the shaft I toward and from
the periphery of the friction-disk A’, so that
by placing the wheel G at a greater or less
distance from the center of said friction-disk
the rotary speed of the friction - wheel and
shaft ¥isincreased ordiminished. Theshaft
I¥ isprovided on opposite sides with longitudi-
nal feathers or ribs 7, which engage in corre-
sponding grooves, 1, formed in the hub of
the fuctlon -wheel G’

1 represents anti-friction rollers journaled
in recesses formed in the hub of the friction-
W heel G and bearing against the feathers /i,

as to reduce the friction between the partx
The% anti-friction rollers arve arranged on op-
i posite sides of theshaft I¥,soasto bnaraaam\t
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those sides of the feathers against which the
pressure is principally exertedin transmitting
power from the friction-wheel to the shaft, as
represented in Figs. 5 and 6.

J represents a spiral spring surrounding the
outer end of the main shaft ¢ and interposed
hetween the end of the bearing b and a collar,
7ysecured totheend of the shaft. Thespring
7 tends to draw the main shaft with the frie-
tion-disk A’ toward the friction-wheel G and
retains the disk in foreible contact with the
friction-wlheel at all times.

I represents a shifting-rod arranged within
the hollow shaft I* and connected ai its inner
end to the upper arm, @? of the elbow-lever
D, so that upon moving the rod k& inwardly or
outwardly the inner end of the rocking frame
¢ will be raised or lower ed through ﬂle me-
dium of the elbow-lever.

L L represent two governor-weights piv-
oted to opposite sides of a collar, 1.7, which is
secured to the outfer end of the hollow shaft
I. These weights are provided on the inner
sides of their pivots with short arms [, which
project into the hollow shaft Fthrough open-
ings formed in the same and in the collar 1./,

L? represents a loose head, which is ar-
ranged within the hollow shaft F, and which
is provided with a recess in which the arms
of the governor-weights engage. The adja-
cent outer end of the shifting-rod % is pref-
erably provided with a number of detachable
washers, m, held in place on the rod by a
screw, m’. The inner end of the loose head
I? bears against the outermost washer, so
that the position of this head, the shifting-
rod, and the governor-weights can be regu-
lated by adding or removing one or move of
these washers.

n represents a spiral spring, which is ar-
ranged in the hollow shaft ¥ around the rod
I, and which bears with its inner end against
a shoulder in the shaft F and with its outer
end against a shoulder on the head 12, so as
to retard the outward movement of the gov-
ernor-weights.

When the speed of the hollow shaft I is
normal, it stands in a radial position oppo-
site the face of the driving-disk A’, and the
friction-wheel G stands at 1‘10]1L mlOles to the

radius of the driving-disk at its pomt of con-

tact with the latter, dnd consequently has no
tendency to shift its position on the hollow
shaft I in either direction. When the speed
of the hollow shaft If increases above the nor-
mal, the governor-weights I. I are thrown far-
ther outwardly by centrifugal force, thereby
moving the head I/ and rod %k inwardly or
toward the center of the driving-disk A’
This movement of the shifting-rod causes the
lever D to raise the inner end of the rocking
frame C with the shaft I, thereby placing 1he

gle with the radius of the disk A’, as indi-
catedin Fig. 9. The friction-wheel now moves

on the shaft I’ toward the center of the disk,

397,716

whereby the speed is gradually reduced until
the normal speed is restored and the frame

C and shaft ¥ have been returned to their

normal position. When the speed of the shaft
I falls below the normal, the governor-weights
movetoward the shaft, thus allowing the shift-
ing-rod i to move outwardly and the inner end
of the oscillating frame C and its shaft It to de-
scend by gravity. As the frame ' descends,
the friction-wheel is placed at an outwar dly
inclined angle to the radius, as indicated in
TFrig. 10, w hex eby it is caused to move toward
the perip’hery of the friction-disk A’. This
causes the speed to inerease until the normal
speed is restored. In this manner the frie-
tion-wheel is moved toward the center of the
driving-disk when the speed of the driving-
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shaft increases and toward the periphery of -

the disk when the speed deecreases, thereby
maintaining a practically-uniform normal
speed of the hollow shaft If and the driven ma-
chinery connected therewith. The diagram
Fig. 8 showsthe position of the friction-wheel
and its shaft in their normal position. The
diagram Fig. 9 shows the friction-wheel and
its shaft inclined inwardly, and the diagram
Fig. 10 shows these parts inclined outwardly.

M represents the driving pulley or wheel,
secured to the hollow shaft I¥, and from which
the power is transmitted to the desired point
by a belt or in any other suitable manner.

It is obvious that my improved regulator
may be used in connection with all kinds of
machinery in which it is desired to transmit
the varying speed of a driving-shaft to the
driven part at a practically-uniform speed.

My improved speed-regulator is particu-
Iarly desirable for use in connection with
sweep-powers, inwhich case it serves not only
as a regulator, but performs also the funetion
of the jack in increasing the speed.

I claim as my invention—

1. In a speed-regulator, the combination,
with the driving- dl&k, of a hlctwn -wheel run-
ning in contact w ith said disk, a shaft which
is rotated by said wheel and on which the
wheel can move toward and from the center
of the driving-disk, and a frame in which
said shaft is mounted and which is movable
in a plane parallel with the working-face of
the driving-disk on one side of the center
thereof, wheveby said shaft can be placed at
an anrrle to the radius of the driving-disk and
the iuchon wheel can be placed at an angle
to the direction of motion of the driving- disk
at its point of contact with the friction-wheel,
substantially as set forth.

2. In a speed regulator, the combination,
with the driving- dml\, of a fuohon -wheel run-
ning in eontact with said disk, a shaft which

Lis mtated by said wheel and on which said

i wheel can move toward and from the center
friction-wheel G at an inw ardly- 1nchmng an- ;

of the driving-disk, a pivoted bearing sup-
porting said bhﬂft near the periphery of the
driving-disk, and a movable bearing support-
ing tho shaft near the center of the driving-
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disk and capable of movement toward and
from the radial line of the driving-disk, sub-
stantmll\‘ as set forth.
3.In a speed-regulator, the combination,
with the driving- dm]\, of ahlcnon wheel run-
ningin contact with said disk, a shaft which is
rotated by said wheel and on which the wheel
can move toward and from the center of the
driving-disglk, a movable frame in which said
shaft is monnted, and whereby said shaft can
he placed at var vmg angles, and a governor
whereby the position of the fr ame Is auto-
mahca]ly adjusted, substantially as set forth,
. The eombination, with the driving-disk
A of a smtlonaw fmme B, an élbow- level
D, suppm ted in said fmmo,n movable frame
C, pivoted at one end in said frame and at. |
tached at its opposite end to said elbow-lever,
a hollow shaft, I, journaled in said frame, a
shifting-rod, 7l, armnoed in said shaft and
eonnected aL one end with said elbow-lever, a
governor connected with the opposite end of
111@ shifting-vod, and a friction-wheel, G,

mounted on the shatt I, substantially as set

forth.

P T, Jomnaled in the frame (‘
}71, arvanged in the shaft I,
| weights L, pivoted to the shaft 17, the head

. The combination, with the Quivi ing-disk
A of the -movable f] ame C; a hollow Shaﬁ
F JOlll‘ndlCd in the same and provided w 1111
a teathel i, and a friction-wheel, 3, mounted
on the Rhalt 1" and provided in 1ts hub with
an anti-friction voller, i, hearing against said
feather, substantially as set forth.

6. J‘hu (om])nmtlon with the driving-disk
A/, of the stationary frame 13, the m()\,ﬂ)]e
framo (, the elbow- lever D, ﬂle hollow shatt
the shifting-rod
the governor-

1/ ,auanoed in said shaft and (onneeted with
the governor-weights,and the washers i, inter-
poged between the shifting-rod i and ﬂle head
1/, substantially as set forth.

Witnessmy hand this 6th day of April, 18853,

FREDERICK HART.
Witnesses:

J. I WAKELRE,
A, SEDGWICK.
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