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SPEED-REGULATOR.

SPECIFICATION forming part of Letters Patent No. 361,128, dated April 12, 188'7.”

| f. Application filed October 4, 12884 Renewed December 1, 18?6. Serial No. 220,360, (No model.)

To all whoin it may concern: |
Be it known that I, ANDREW CAMPBELL, 4
citizen of the United States, and a resident of
Brooklyn, in the county of Kings and State of
New York, have invented certain new and use-

ful Improvements in Speed - Regulators, of

which the following is a specification.

This invention relates to speed regulators or
governors of that class wherein a driver bear-
ing a frictional surface drivesa driven part by

frictional contact, which contact, when the

speed becomes too great, is automatically re-
lieved or diminished by the action of a cen-
trifugal governor borne by the driven part.
This governor consists of a weight retracted
by a spring, which, as it flies outward by cen-
trifugal foree, acts to separate the frictional
surfaces or to relieve the pressure upon them,
wherebysomeslip is permitted and thedriven
part is rotated at a slower speed than that of
the driver. | . ' .
Speed-regulators of this character are de-
seribed and claimed in two previous applica-
tions for patents filed by me, respectively, on
January 14, 1884, Serial No. 117,484, and

- March 22, 1884, Serial No. 125,224. The first

30
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of these, while comprehending, broadly, the

ernors of this class must be constructed, was
designed and adapted most particularly for

“driving one part ata comparatively low speed

from a driver rotating at a high speed, there
being a constant slip between the frictional
surfaces proportioned,primarily,tothe desired
reduction of speed and determined automatic-
ally by the centrifugal governor. The latter

‘application covers a different construction of

speed-regulator, working on the same princi-

ple, but better adapted for transmitting heavy

pressure and designed for driving the driven
part at very nearly the same speed as the
driver, a small difference only being provided

for sufficient to cover the fluctuations inspeed
‘to which the driver may be subject. DBoth

these mechanisms are well adapted for their

purpose; but T have found that they are not
-sufficiently sensitive in their action to render

them fully applicable to certain kinds of ma-
chinery where an,extremely steady speed 1is

50""desimb1e?_ and they are also subject to the ob-

‘entire essential principle on which speed-gov- |

. - -

———r e

jection that when heavy power is transmitted
through them their frictional surfaces wear
away too rapidly, requiring too frequent 1n-
‘spection and renewal. To overcomethese ob-
jections and provide a speed-governor that g3
shall be extremely sensitive to slight varia-

.| tions in speed, and yet at the same time capa-

ble of transmitting very excessive pressures

without undue wear of the frictional surfaces,

is the aim of my present invention. - 60
My improved speed:-regulator is shown in

Figures 1 to 6 of the accompanying drawings

in its preferred form. Fig. 1 is a diametrical

section cut in a plane parallel with the axigsof

“the shaft, as denoted by dotted lines 1 1 in €3

Figs. 2 and 3. Fig. 2 is an elevation looking

in the direction of arrow 21in Fig. 1. Fig. 31s

an elevation of the opposite side, looking in
the direction of arrow 3 in Fig. 1. Iig.41sa
transverse section cut on the line 4 4 in Fig. 7o
1, and looking in the same direction as Fig.2;
and Figs. 5 and 6 are fragmentary sections
cut, respectively, on the lines b 5, Ifig. 3, and

6 6 in Fig. 1. Figs. 7 and 8 shéw a modifica-
tion of the apparatus. - | 75

I will first describe the construction shown
in Figs. 1 to 6. | | -

Referring first to Figs. 1,2, and 3, let A des-
iognate, generally, the driving and B the )
driven part. In the particular construction fo
shown the driver A consists of two radialarms,

a a, formed on a hub, b, which 18 keyed to a
rotary shaft, C. The driven part B is shown

as a pulley, which is mounted freely on the
shaft C,its hub ¢ being confined longitudinally 85
between the hub b and a set-collar, d. Asee-
ondary or supplementary whe<l,D,1s arranged
within the pulley B, being mounted loosely on
the hub ¢ thereof. This wheel is normally
clamped frictionally to the pulley B, so as to go
revolve with it, being released {from it by '
means of a centrifungal governor whenever the
rotation becomes too rapid. - -

The arms « o of the driver A are connected

“at their ends by means of links f f to brake- g3

shoes E B, Fig. 2, which engage the inner sur-
face, ¢, of therim of thepulley B. The brake-
shoes & E are mounted on the ends of two
levers or bars, ' ¥, which are pivoted at ¢ ¢
‘to the hub of wheel D and bear on their other. 10c




i o insufficient to turn i, and its resistance ab |

i thesel pivots s transmitted through the bars |1 It isiobvious that the gleater the tension of

o0 BV E to the brake-shoes, pressing the latterout | = ERREEERE
' {'the flying out of the weights H H, and the 1co' i !

55 pulley B should revolve too fast, the brake or | having, for instance, twenty-nine teeth, or one

clamp which holds the wheel D to it would be
wholly released, leaving the wheel D free, so
that it would oppose no further resistance at

g g and the brake-shoes E E would revolve
50 freely within the rim of the pulley until the
~ latter slowed down to the normal speed again.
- T will now describe the brake or clamp for
binding the wheel D to the pulley B and the
governor for releasing 1t when the speed in-

55 creases. The wheel D has a rim, ¢, which af-
| fords a frictional surface, against which work

three brake-shoes, 5 7 7, which are mounted on |

tooth more (or less) than fthe wheel I, and
both mesh with a broad-faced pinion, M,
thereby constituting a differential gear.
gear L/ i1s in the form of a ring, and is keyed
or otherwise fixed on the hub ¢ of the pulley
B. If the pinion M be held stationary while
thepulley B and gear L' revolve,the gear L will
be driven either forward or backward the dis-
tance of one tooth at each revolution, thus ro-
tating the gear K and pinions J J propor-
tionately and either tightening or slackening
the springs S S.

The 125
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The pinion M is mounted freely on a stud,
fixed to- a wheel, P, which is mounted
loosely on the hub ¢. The rim of this wheel

~ is formed like that of a belt-pulley, and by its

{0

~ fastened to the hub ¢, so thatthe plmon N must

. I§

20O

~wheels P Q. _
leather strap around the wheel so as to bear

235

~against it, or by holding it with his hands, or
in any other convenient manner.
sired that the pulley B shall run faster, the

30 ‘Wheel P will be thus retarded.

N, meshmg with both.

side is another like wheel, Q. The rims of
the wheels P and  come close together and
inclose the space between them. Ontheirad-

jacent surfaces, ,facing each other within their |
rims, they are formed with-bevel gear-teeth »
and ', and between these is a bevel-pinion,

This pinlon- turns
heely on a pin, ¢, fixed to a collar, s, which is

be carried around W~il3h the pulley B. The col-

lar d holds both the hub ¢ and the hub of the

wheel ) In place.
In ordinary running the wheels K, I, and
() are all carried mound with the hub ¢,so that

the pinions J J and screw-rods I I are not ro-
tated on their axes.

faster or slower, the attendant applies a brake
or resistance to either-one or the other of the
This "he does by throwing a
upon its rim, or by pressing a -brake-shoe

If it 18 de-

“the pinion M will stand still, or at least its

35

. pulley B shall run slower the attendant will

40

45

axis will revolve slower than the hub ¢ and

gear I/, and consequently the gears L and K
will be revolved slowly forward, thus rotating

the pinions J J and serews 1 1, and causing the
nuts m m to compress thesprings S8 to greater
tension. If, however; it is desired that the

apply a brake to the wheel Q, thus holding 1t

‘stationary or retarding it, and the continued
flying around of the planet-pinion N will cause
the wheel I to revolve at greater speed than

the hub ¢ and gear L/, so that the pinion M in
traveling around the latter acts to turn the
gears Liand K backward,and so rotate the pin-

jons J J and screws I I, and screws down the
nuats m m, thereby slackenmg the springs S S.

~ In either ‘ease the attendant will continue to

5C

53

apply the brakes to the wheel I’ or Q until the

speed of the pulley Bshall have beenincreased
ordiminished tothe desired extent, whereupon,

on his releasing the brake,the pulley will con-
tinue to revolve at that speed. “I'he pinion

M, by engaging the teeth of the two gears L

L, of equal pitch, acts as a lock to prevent
the rotation of either relatively to the other
until the pinion is itself carried around them

by the increased or decre&sed speed of t11e~

' ‘wheel P,

I will now deseribe how at starting 1. adjust

the springs S S of the three governor-levers,

in order that all the three brake-shoesj j jshall
bear with the same pressure upon the rim <.

This adjustment is important, as otherwise
- only

one brake would do all the work until
the wear of its shoe should bring the othersto
the same tension. The device Tor this ‘pur-

When, however, it is de-
sired to cause thé pulley B to rotate either

In this case

part of the governor, consmts of aslender pin,

| pose which I have provided, and which forms '

t, arranged to move free]y in two perforated 7o

lugs', % %, on the weight H, with its outer end

resting against the rim of the pulley B and
its inner end coming against a light hand or

| index, ». - This hand 1is fastened frictionally
at its fulerum w, so that it may be turned to
any position, and will remain there. The

hand points to a scale on which are two marks,
ILO"J and Hl 77

put in place in the apparabns. The screw-
rods I I are turned until the springs S S are
all brought apparently to the same fension.
Then all the hands v v are set to point to the
marks 0 0 on the scales, and the apparatus is
rotated at the desired speed. The weights H

| H in flying. outward push the pins {{ against

/5

The adjustment in question is '
‘made before the wheels K, P, Q, and N are

80

the pulley-rim, and the pins press-the bhands

v v toward the center. When the apparatus
is stopped, the hands v v will be found pushed
to varying distances from the marks 0 0, ac-

90

cording to the varying tensions of the three

springs. The tensions wiil then be readjusted
and the same trial repeated. If all the hands
vv point exactly to the marks 1 1 on the scales,
the adjustinents are correct. If they do not,

the tension will be again adjusted until this

result is attained. The pins{ ¢ and hands v v
may then be removed, if desired. The parts
are so proportioned that the amount of move-

ment of the levers G G necessary to free the
brake shoes 5 7 18 just sufficient to move the
hands v v from 0 to 1. - After this relative ad-

justment. of the springs S S is perfected, the

wheels K, M, P, Q, zmd N are placed in posi-
tion, and the apparatus isready for operation.
The speeding up or downby means of the pul-

leys P Q does not affect the relative adjust-

ment of the springs S 8.
The wear of the brake shoes 5 1 may be takeu

up from time to time by partially rotating the

pins k k. These pins are formed with an ec-

centrie portion, &', Fig. 5, on which the brake-

shoes are mounted. When theshoes are new,
the pins k are set with this eccentri¢c on the
side farthest from the rim ¢, and at each ad-
justment the pins- are turned until the eccen-
trie finally stands on the side nearest the rim.
The pins k k are turned by placing a wrench

on their Squm‘ed ends, and are held b} Set -

screws m' m'.

The construction of lhe balsI‘ I with coun-
terbalance-weights A 2 is an important feature
of my machine, as the weights act to neutral-

ize the centrifugal force which tends to throw
the shoes E K and the adjacent links and bars
outward against the pulley-rim.

If the bars

1 OC-

105

110

I15 -

120

I' F' were not counterbalanced this centrifugal

action would cause the shoes to be always

pressed againsttherim, and would prevent the-

release of the driven part when the speed be
comes 100 great. .

It will be observed that the pecuhal and dlS
tinctive feature of my present invention, as
compared with the constructionsshown in my
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sald previous applications, 1s that there are
two driven parts, onethrough which the power
1s transmitted to the work and another which
does no work, but which is acted upon by the
5 governor to determine the transmission of
power to the first. The pulleyor otherdriven
part B is driven by one brake and carries a
governor, which acts not on that brake, but
on another brake which bearsupon an entirely
1o distinet part—the supplementary wheel D.
This wheel D has no resistance to overcome,
except that of keeping up toits work the brake
through which power is transmitted from the
driver to the driven part, and this it does at
15 S0 great a mechanical advantage that the re-
sistance from thatsourceis very slight,and con-
sequently the brake controlled by the governor
which binds 1t to the driven partrequires but
little power, and may be operated by a gov-
20 ernor having very light weights and feeble
springs, when compared with what would be
required if all the power were required to be
transmitted through thisbrake. I1thussecure
extremesensitiveness, becauseof the compara-
25 tive lightness of the governor and the slight
work its brakeis called upon toperform,while
the heavy brake through which the power is
transmitted acts at great mechanical advan-
tage in securing adhesion upon the frictional
30 surfaces, and yet releases itself instantane-
ously when the resistance afforded by the wheel
D ceases.
The brake-shoes 7 7 of the governor-brake
are almostfree from wear, since their work is
35 soslight, and the wearof the brake-shoes I i
of the power-brake 1s taken up automatically
by the movement of the bars F' F and links f
f until they are worn nearly through, when
they are easily replaced by new shoes without
40 in the least disturbing the adjustments of the
governor. | |
In Figs. 7Tand 8 1 have shown a modifica-
tion of the apparatus wherein a loose pulley
is the driver and awheel fixed to the shaft be-
45 comes the drivenpart. Fig. 71sadiametrical
section cut in the plane of the line 7 7 in Fig.
8, and Fig. § 1s an elevation looking in the di-
rection of arrow S in Fig. 7. The pulley A is
driven by a belt and 1mparts motion to the
o wheel B, keyed to the shaft C. T'he spokesof
the pulley A bave arms I" IV jointed to them,
which arms bear the brake-shoes I£ I and ex-
tend back angularly, as bars F I, and their
ends rest against a double snail, ¢, formed on
55 the hub of thesecondary wheel D.  When the
wheel D is retarded, the bars I I ride up on
these snails and pressout the shoes B I8 against
the rim of the wheel B, and when the wheel D
is released it is turned by springs T Tto draw
6o back the snails and relieve the outward press-
ure on the bars If I*. The springs T T also
serve to draw in the arms F' I, bars F I, and
shoes 1 I, and counteract the effect of centrif-
uegal force, being thus the equivalents of the
65 counter-weights 2 2 in Ifig. 2,
The governor-levers G G have no separate
brake-shoes j, but bear directly on the periph-

| ery of wheel D, and are drawn inward by ten-

sile springs S S, which are re enforced against
levers I’ I, which terminate in worm gears or
segments J’ J’, which gears mesh with a worm
orscrew, K', which is formed on the same hub
as the gear L. The gear I/, pinion M, and
wheel P are the same as in the previous con-
struetion, and the operation of speeding up or
down 1s the same,

I elaim as my invention—

1. In a speed-regulator wherein the power

is transmitted from the driving to the driven

part by contact of frictional surfaces controlled
by a governor carried by the driven part, the
means, substantially as set forth, for auto-
matically pressing said surfaces together or
relieving the pressures thereon, consisting of
the combination, with the governor and a {ric-
tion brake or clamp actuated thereby, of an
intermediate part or wheel acted on by said
brake or clamp and arranged to control the
pressure of the power-brake againstthedriven
part.

2. In a speed-regulator, the combination of
the driving part, a power-brake carried there-
by, the driven part having a frictional surface
acted on by said brake, an intermediate or sec-
ondary wheel or part arranged to control the
action of said power-brake, a governor borne
by the driven part, and a brake or clamp en-
gaging said secondary wheel or part, substan-
tially as set forth.

3. The combination, to form a speed-regu-
lator, of the driving part, a power-brake car-
ried thereby, a secondary or intermediate
wheel connected with and receiving the reac-
tion of said brake, the driven part having a
frictional surface acted on by said brake, a
brake or e¢lamp binding said secondary wheel
to said driven part, and a centrifugal gov-
ernor arranged in connection with said brake
or clamp and carried by the driven part, sub-
stantially as set forth. |

4. The combination, to form a speed-regu-
lator,of a driving part, a driven part, a power-
brake intervening between the two, a freely-
mounted 1ntermediate wheel or part receiving
the reaction of said brake, a friction brake or
clamp borne by the driven part engaging a
frictional surface on said intermediate wheel,
a spring arranged to press sald friction-brake
against said wheel, and a weight or centrifu-
gal governorarranged to counteract said spring
and release said friction-brake upon attaining
a certain speed, substantially as set forth.

5. The combination of driving part A,
driven part B, having frictional surface e,
brake-shoe L, connected to said driving part,
bar I, carrying said brake-shoe, freely-mounted
wheel D, arranged to receive the reactive
thrust of said bar and thus by its resistance
to press the brake-shoe against the frietional
surface, and a centrifugal governor and brake
borne by the driven part and normally engag-
ing said wheel D, substantially as set forth.

6. In a speed-regulator, the combination of
driving part A, driven part B, secondary

70
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wheel D, bars T I, pivoted or faleramed to | the driven part, of means for altering the ten-

said wheel D, brake-shoes E E, mounted each
- on one end of one bar F, eounter-weights & &,

borne on the opposite arms of said bars, and ;
5 a centrifugal governor and brake borne by

the driven part and normally engaging said
wheel D, substantially as set forth.

7. In a speed-regulator, the eombination,

with the speed-controlling governor borne by

io the driven part, of means, substantially as set

forth, for altering the tension of the retract-

ing spring or springs thereof, the same con-

sisting of two wheels carried by the driven

part, geared oppositely to each other, and

15 sultable gearing, substantially as set forth, in-

part against which said spring reacts, whereby
the frictional retardation of one of said wheels
~will turn said gearing in one direction and re-
20 lax said spring or springsand the retardation
- of the other wheel will turn said gearing-op-
positely and increase the tension of said spring
Or Springs. - - o
8. In.a speed-regulator, the combination,

25 with the speed-controlling governor borne by |

sion of the retracting spring or springs there-
of, consisting of a rotative wheel carried by the
driven part, a planet-pinion borne thereby,and
a pair of differential gears, one fixed to the 30
driven part, the other rotative thereon, and
both meshing with said pinion, and the latier
gear connected with the part against which

said spring or springs react by suitable gear-

ing, substantially as described. 35
9. Inaspeed-regulatoremployingtwoormore

| centrifugal governors retracted by springs, the

means herein described for facilitating the
equal adjustment of the tension of the springs

| of the respective governors, which consists of 40
terposed between one of said wheels and the

the combination, with each governor-arm, of

a loose rod, ?, and frictionally-mounted hand

or index v, substantially as set forth. o
~ In witness whereof I have hereunto signed
my name in the presence of two subscribing 45
witnesses.

ANDREW CAMPBELL.
Witnesses: | | |

ARTHUR C. FRASER,
- M. B. CAMPBELL.
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