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UNITED STATES

PaTeENT OFFICE.

ANDREW CAMPBELL, OF BROOKLYN, ASSIGNOR TO JOHN McLOUGHLIN
AND EDMUND McLOUGHLIN, OF NEW YORK, N. Y.

SPEED-REGULATOR.

SPECIFICATION formi;ig part of Letters Patent No. 345,670, dated July 20, 1886

Application filed January 14, 1834. Renewed March 6, 1886. Serial No. 194,357, (No model.)

To all whom it may concern:

méaixs, in addition to this,whereby the initial

Be it known that I, ANDREW CAMPRBELL, a | or normal ratio of the speed may be changed.

citizen of the United States, residing in Brook-

lyn, Kings county, New York, have invented

5 ‘certain Improvements in Speed-Regulators, of
which the following is a specification.

My invention relates to a means for main-
taining a uniform speed on a driven shaft, al-
though the driving shaft or pulley may vary

tc in its speed. The speed of the driver must,
however, always equal or exceed the speed of
the driven shaft.

My invention 1is especially applicable to
counter-shafts, which it is desired shall be
driven at a uniform speed, even though the
driving shaft or pulley from which the coun-
ter-shaft reeeives-its motion-shall have a vari-
able velocity, as is usually the case with such
shafts or pulleys.

My invention is based on the prineciple that
the velocity which one rotating frictional sur-
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face will impart to another is due to the press--

ure of one of the surfaces on the other, and
this pressure I control by a governor, which
rotates with or is driven by the driven shaft.

23
If, then, a friction-pulley on the driver be

brought into contact with a frietion-pulley on.

the driven shaft, the degree of pressure of one

frietional surface on the other will measure.

30 the relative speeds of the two. Now, if this

pressure be so adjusted normally that a speed -

of fifteen hundred revolutions per minute of
the driver will impart a speed of four hun-
dred revolutions per minute to the driven
shaft, it is only necessary to provide the driven
shaft with -a governor that will, when the
speed of fifteen hundred revolutions is ex-
ceeded, relieve the pressure on the frictional
surfaces, and when it falls below fifteen hun-
dred revolutions increase it, and we may main-
tain a perfectly uniform speed of the driven
shaft. Now, if we wish to increase the nor-

" mal speed of the driven shaft—say, in the
ratio of six hundred to fifteen hundred—it is
only necessary to provide a means for increas-
ing the normal pressure on the frictional sur-
faces, and the governor will maintain this
ratio. SuchmeansIhaveprovided. Indeed,
I have provided means whereby the speed of
so the driven shaft may be gradually increased or
decreased at-any time by the operator, and a
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In the drawings which serve to illustrate
my invention, Figure 1is a longitudinal mid- 35
gection of a counter-shaft provided with my
improved speed-regulator in its preferred
form. Thisview shows all the parts in their
normal position. Fig. 2 is a side elevation of
the same, showing the speed ratio increased, 6o
and illustrating the operation of the cam de-
vice for effecting this result. Figs. 3, 4, 5, 6,
and 7 are cross-sectionson lines 3 3,44, 5 5,

6 6, and 7 7, respectively. Figs.8and9 illus-
trate modifications that will be fully described 65
hereinafter. ,

A A répresentsnitable hangers or bearings
in which is rotatively mounted a counter-shaft,
B. On one end of this shaft is a pulley, C, or
other medium for communicating motion-to 7o
any machine—as a lathe, for example. This
shaft B is tubular for a part of its length, and
in the hollow thus formed is fitted a shaft or
pin, a, a shaft, b, and a shaft, ¢. These may -
be of the same diameter, and [ have soshown 73
them, These internal shafts are capable of
endwise movement in the hollow of shaft B,

“but shafts b and ¢ are compelled to turn with

shafs B by reason of keys d, e, and f,which play”
in slots in the tubular shaft B. : - 8o

On the shaft B is mounted to slide a collared
sleeve-bearing, g, which is secured to shaft »
by the key d. On this sleeve - bearing is
mounted to rotate freely a driving-pulley, D, )
to which motion may beimparted by a belt,E. 85

F is a friction-disk mounted to slide on the .
shaft B, and fixed to the shaft ¢ by a key, e.

To the shaft B is secured at the proper
point a boss, G, in which are fulcrumed or -
pivoted at & % the governor-armsi 4, provided go
with balls-or weights jj. Thearms ¢ are pro-.
vided with toothed racks % %, which mesh with
teeth on a rack, [, mounted to slide on the-
shaft B, but secured to the shaft ¢ by key f. -

I have shown this as a cylindrical tubular gg
rack,and I prefer to construct it in this form;
but the form is not essential. )

H is a helical spring,which embraces shaft
B, and is arranged between the sliding rack
{ and a fixed collar, m, on shaft B,

Between theends of shaft band ¢is arranged
a spring, n, which tends to press the disk F
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away from the friction surface or plate o on
the pulley D.  The function of thisspring will
be best understood when . I come: to deseribe
the operation.

The shaft ¢ is simply a pin which is not con-
nected with any rotating part. At oneend it
abuts against a washer, o, which is interposed
between it and the left-hand end of shaft b,
and at the other end it abuts, or may abut,
against a ecam, p, on the face of a rotatively-
mounted cam-disk, I.  This disk is- mounted.
to rotate on:a non-rotative shaft, J, between
collars on the latter. Its rotation may be con-
veniently effected by an: endless-chain or rope,
¢, which takes in a groove in: the periphery of
the disk.

It will be observed by inspection of Fig, 1
that the movement of the pulley D to the left,
or from thedisk F, is limited by the end of the
slot inshaft B engaged by key d, and that the
movement of disk F to the left, or toward pul-
ley D, is limited by the contact of rack I with
boss G. It will also be seen: that the spring
H tends to. draw the governor-balls ih toward
the shaft B, and that it also tends to press the
disk F up to pulley D. Now,if thedisk I be
so turned that the cam p does not press on the
end of shaft a—that is to say,if the point on
said disk which I will eall the ‘“neutral’’ point
(# in Fig. 3) be brought to coincide with: the
end of a, then the spring n is free to separate
the disk F and pulley D very slightly,and the
latter may rotate freely without driving the
shaft; but if the cam-disk I be rotated a little
further, until the pulley D be pressed.into fric-
tional contact with the disk F,the shaft will
be rotated and the ratio between the speed at
which it rotates and that at which the driver
rotates will be directly as the pressure. This
movement of disk I will bring in coincidence
with the end of shaft a that point on disk I
which 1 will call the ‘‘normal’’ point, (y in
Fig. 3,) because the pressure due to this posi-
tion establishes the normal relative velocity
between the driver and the driven, which may
be, for example, fifteen hundred to four hun-
dred. It will be seen thatthe pressure of one
frictional surface on another depends upon the
compression of spring H, and is measured by
the angle at which the arms of the governor
stand when the apparatus is at rest.

I will now describe the operation of the
speed-regulator, assuming that the shaft B is
standing at rest, as in Fig. 1, and the pulley D
is revolving. The operator turns the disk I
until the normal point on its face (y in Fig. 3)
coincides with the end of shaft @, This forces
pulley D against disk E with sufficient force
to slightly compress spring H,and thus throw
the balls j of the governorout at aslight angle.
The pulley D, which is the driver, will now,
by reason of the friction, impart rotary mo-
tion to shaft B, say in the proportion rela-
tively of four hundred to fifteen hundred,
this ratio being controlled by the tension of
spring H. Now, if the speed of the pulley D
increases, the balls of the governor will be
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thrown out, and this will compress spring H,
and relieve the frictional pressure of F on'D
until that pressure is reached which will re-
duce the speed of the shaft to four hundred
again.. Now, if it be desired to increase the
ratio of the speeds, say to fifteen bundred and
six hundred, the operator has only to rotate
disk T until the cam p acts upon shalt ¢ and
presses it in far enough to impart the proper
tension to spring H, when the normal ratio
will be raised. The amount of movement to
be givén to disk I toéffect this will depend, of
course, on the character of cam p and that of
spring H.

In Fig. 21 have shown the disk rotated part
way around and the balls j standing out at a
normal angle.

If desired, the shaft J may be provided with
a screw and nuts, 7, for adjusting it endwisé,
and a set-serew, s, for fixing it in place after
adjustwent.’ Thig construction enables me to
set the cam aud disk in toward the pulley D,
so that greater frictional pressure may be at-
tained than iscapable of being attained by the
eam pas it stands, and higher speeds attained
for the counter-shaft.

Fig. 8 illustrates a modification of my speed-
regulator in which the same principles are
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embndied, but some changes iu the construe-

tion are made. In this case the pulley D is
keyed directly to a driving-shaft; K, on which
is'fixed a friction-disk, D/, provided with a
V-groove to receive a V oun the friction-disk

F.  This latter is monnted and fixed direectly.

on the counter-shaft B. Both shafts K and B
are capable of endwise movement in their
bearings. The rack [ is keyed to the shaft B,
and the boss G is splined on the shaft and ro-
tates in a fixed collared bearing, so that it may
not move endwise with the shaft, but rotate
with it. The spring H abuts against a collar,
u, splined on the shaft and abutting against
the bearing of the latter. The spring = is in-
terposed between the pulley D and one of the

fixed bearings for shaft K, friction-washers

being interposed, if necessary.

For the disk T and its cam p a screw, [, ar-
ranged to bear against the end of the shaft I
is provided. This operates the same as the
device shown in Fig. 1, but it necessitates the
movement of the counter-shaft endwise in its
bearings. 3

Fig. 9illustrates another modification, which
operates precisely the same as the devices be-
fore described. In this construction the driv-
ing-pulley D is mounted fixedly on a rotative
shaft, K, which has no endwise movement.
Shaft K bears a frietion-disk, D’, which con-
tacts with a friction-disk, F, on a counter-
shaft, B. This shaft B is capable of very
slight endwise movement. The governor-boss
@G is splined on the shaft B, and abuts against
a fixed part, as a bearing, A, for example.
The tubular rack [ is fixed to shaft B.

In lieu of the screw L (shown in Fig. 8) and
cam p, (shown in Fig. 1,) T have substituted
a tubular compression-serew, M, working on

10O
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a fixed screw-threaded boss, N, as a means of | a governor confrolled by the driven shaft or

compressing spring I.

I do not wish to limit myself to any particu-
lar construction orarrangement of meehanism
for carrying out my invention. Ihaveshown
it in three forms; but considerable departure
may be made from these without materially
-affecting the principle of operation embodied
therein.

The essential features of the invention are
thedriving by frictional contact and the regu-
lation of this by a governor, whereby any in-
crease in the speed of the driver lessens the
pressure of one frictional surface onthe other.

It is obvious that the pin or shaft ¢ might
form simply a prolongation of shaft b; but in
this case it would rotate on the disk I or cam
p. I prefer the construetion shown.

The spring » is not absolutely essential; but
I prefer to use it, in order to assure thesepa-
ration of the frictional surfaces when the press-
ure is relaxed or removed.

The goverunor need not be a ball-governor,
necessarily, and it might be driven from the
counter-shaft by a belt, if proper means were
provided for communicating its action to the
friction disks. A weight might also be sub-
gtituted for spring H in some cases.

- My speed-regulator has an important ad
vantage over those wherein {he weight of gov-
ernor-balls alone is relied on to keep the fric-
tional surfaces pressed together normally, in
that it is practically impossible to get by this
means an adequate pressure; and so far as I
am aware no means have ever been employed
forregulating or varyingthis pressure. More-
over, the use of weights practically limits the

- application of the invention to vertical shafts.
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1 way employ a spring of great power for this
purpose, and I find it necessary todosoinap-
plying my regulator to ordinary machinery;
and I employ means for regulating the tension
of this spring to suit the power to be trans-
mitted and the velocity or speed to be im-
parted.

Having thus described
claim—

my invention, I

1. A speed- revuld*or comprising a rotating

driver provided Wlth a frietional driving-sur-
face, a rotating driven shaft or part also pro-
vided with a frietional surface, a spring for
pressing these frictional surfaces together, and

part arranged to control the pressure of one
frictional surface on the other, whereby a uni-
form speed of the driven shaft or part is at-
tajned substantially as set forth. )
The combination, to form a speed-regu-
]ator of a rotating driver bearing a friction

disk or surface, a driven shaft or part bearing 60

a friction disk or surface, a spring arranged
to press the two frictional surfaces tooethel
a governor arranged to control by its rotation
the pressure of one frictional surface on the
other, and means, substantially as described,
for p1essmg the two frictional surfaces to-
gether, and thereby increasing the normal
tensxon of thespring, substantially asset forth.
3. The combination, in a speed-regulator,
of a rotating driver bearlntr a frictional, disk
or surface and adapted to move parallel ‘with
its axis of rotation, a driven shaft provided
with a disk or palb having a frictional sur-
face, and said disk being capable of movement
parallel with its axis, aspring mounted on the
driven shaft and - arranged to press the two

frictional surfaces together, a ball-governor

mounted on and adapted to rotate with the
driven shafs, and tending by its rotation to
compress bhe spring and relleve the pressure
of the frictional surfaces one on the other, and
meauns, substantially as deseribed, for press-
ing the friction-surface on the drlver against
bhe friction-surface on the driven shaft and
thus compressing the spring nmmdll;, sub-
stantially as set forth.

4. The combination, with the tubular or
partly tabular shaft B, rotatively mounted, of
the loose pulley D, pxouded with a suitable
frietion-face, the collfued bearing-slesve g,
connected with the shaft b, the sald shaft b,
the friction-disk F, secured to shaft ¢, the sald
shaft ¢, and the rack I, secured thereto, the
spring H, arranged as shown, the boss G se-
cared to shaft B, and the arms ¢, bearing balls
J, and racks ¥/, all arranged to operate sub-
stantially as set forth.

In witness whereof -1 have hereunto signed
my name in the presence of two subscribing
witnesses.

7 ANDREW CAMPBELIL,

Witnesses:

Heyry CONNETT,
ARTHUR C. FRASER.
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