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To all whom it may concerm:

10

Beit known thatI ALBERT T I‘ISOH IR, a01t1-j
zen of the United States, residing” at Pitts-;
burg, in the county of Allee'henv and State
of Pennsylvania, have invented or discovered

a certaln new and useful Improvement in

(overning Dewces, of which improvement

the followmw Is a specification.

The object of my invention is to prowdef'_
‘an improvement in governing devices for en-

gines; and to this end my mvenmon consists
in new and improved means for securing a

more perfect adjusting action of the governor
than heretofore and i 111 certain combinations

and features of construction, all as herein-
after fully set forth.,

In the accompanying dr&winge,wmeh-illns-

trate applicationsof my invention, Figure 1 is

~an elevation showing a governing device of
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the class to which my 111vent1011 is specially

adapted to be applied; Fig. 2, a view, partly

111 section, on the plcme of the line x @ of Fig.
showmn an &ppheatlon of my mventlon

FI“‘ 3, an enlawed view of a portion of thef-
eonstmetlon shown in Fig. 2,showing an em-
bodiment of my invention; and T PIbS 4,5, 6,
7, 8, and 9 are views showmw m0d1ﬁcat10ns. |

My invention is Speclally applicable to |
~governing devices in which a shifting eccen-
tmc 1S adapted to be adjusted by the action
of a weight or weights mounted on and ro-
tating with a rot.er'y carrier driven by the.
engine which is controlled by the governor;
but my improvement is not limited in its ap-

plication to the particular form of governor
shown nor to a governor for ad] uetme‘ a .sh1ft-
Ing eccentric.

In nearly all governing devices in which

the member to be ad;luste@ is shifted by the
40

aetlon of one or more welights under the in-
{uence of Geﬂtl‘lfl.lﬂ‘&l or mertla, forces the

‘tendency of the mass or weight is at first to

move in one direction beyond the proper po-
sition for any variation in the speed or load,
and then to make a return movement of too
great an extent in the opposite direction,
whereby the eccentric orother member to be
adjusted is kept continually moving from one
side to the other of its proper pomtwn and
the power applied is correspondingly varied.

Even where there is no considerable fluctua-
tion after the first movement on a change of

-,jewe.

| the wheel or rota,ry carrier I

epeed the 1111131&1 movement of the wewht 1S
-,usually too great in extent and the vcmatmu'

in the p051t10n of the adjusted part is exces-
This effect may sometimes be due to
oversensitiveness to the action of the forces
on the weight or it may be due to irregular
or Ve,rmble resistances to the movement of

- | the parts, such as variable frictional resist-
ances_ between the parts which move rela-
tively to one another.

cially intended to obviate these diff culties;
and to this end I provide a construetion in

‘which the friction of the l'elatwely-movable
parts is, so far as possible, reduced to a mini-.

mumn, and the consequent irregularities due
to uneontrolleble variations in the friction
are eliminated. _
entirely avoiding friction of the parts is not
so much to prevent resistance to the opera-
tion of the parts as to prevent the undesir-
able effects of irregular resistances, and, hav-
ing removed sueh irregular reswt.:meee my
mvenmon provides . practical and e uc1ent

means for applying at will any desired resist-
ance to the movement of the parts which are
.operative by the ::'Lctwn of eentmfu n*al or in-
.ertia forees. L o

It is not posnble to S0 construct a nevernor

that the relative Pproportions of the eentr1fu-

My invention is spe-

-The purpose in redueing or -
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gal and inertia forces will be such as to have

prowdes means whereby corresponding varia-
tions in the resistance to those forces may be
effected at will to correspond with the varia-
tions in the forces at different speeds.

In accordance with my invention a positive
resistance is applied in such a manner as to

‘avoid any objectionable strains on the parts
and so as to prevent any accidental variation,

and the construction is such that while the

‘resistance may be adjusted to any desired de-
gree 1t will require a very considerable varia-
tion 1n the adjustment of the resistance de- -

vice to cause any undesirable accidental or
irregular Vfwmtlon in the moment of the re-
smtance

In the e'over]:mw dewee ehown in I‘ws 1

and 2 the Welwhts 2 and 3 are formed mtecrml

the desired effect at all speeds and under all
variations of speed; and my 1mp1"evement-
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with one a,nother and with an eccentric 4, .e,nd .

the whole integral etmeture 18- mounted o1,

n
M.,

[ and adapted to




10

15

20

25

30

35

4.0

45

55

6o

Q | | | 611,619

oscillate or partially rotate relatively to the
carrier about the axisof apind. Themove-
ments of the weight structure relative to the
carrier 1 are effected by the action of cen-
trifugal and inertia forces acting in opposi-
tion to the resistance of the spring 6, and by
shifting the position of the eccentric they el-
feet variations in the cut-off of the motive
fluid of the engine.

As shown in Figs. 2 and 3, the governor-
welght structure is 110"1dly fixed on the nin 5,
and the pin is mounted on a 1‘011@1*—beal‘ing
formed in the hub 7 of the wheel or rotary
carrier 1. The purpose of this roller-bearing

Is to eliminate as far as possible the frictional -

resistance to the turning or oscillating move-
ment of the pin and of the weight structure
8 relative to the rotary carrier 1.
- In Fig. 3 the pin 5 1s surrounded by the
rollers 9, which are in contact with and are
adapted to roll on the bushing 10, fixed in
the hub 7 of the rotary carrier. One end of
the pin 6 is fitted in a bushing 11, and has se-
cured to it a plate or bar 12 by means of a
bolt 13, whereby the plate or bar 12 will be
aused to move with the pin and weight struc-
ture relatively to the carrier when the posi-
tion of the eccentric is being shifted. Sym-
metrically with the axis of the pin 5 the plate
or bar 12 is grooved or recessed, so as to con-
tain material which 1s adapted to be pressed
against the hub 7 or bushing 3, or both, for
the purpose of creating a {rictional resistance
to the movement of the pin relative to the
hub. Asshown in Fig. 3, a plate 14 is fitted
in the groove in position 1o be engaged by a
screw-bolt 15 to force the friction material
16 against the hub. By turning the adjust-
Ing-screws 15 the friction material 16 may be
forced against the hub with any desired de-
oree of pressure in order to produce the nec-
essary frictional resistance, and the clamp-
mg-nuts 17 may then be tightened to prevent
movement of the screws. A cap or cover 18
for excluding dust and dirt and preventing
interference with the friction device is se-

cured in place by a screw-bolt 19, which

screws into the head of the bolt 15.

It will be seen that my improvement pro-
vides a frictional resistance that is substan-
tially constant and invariable except at the
will of the operator or engineer after the de-
vice 1s once adjusted. The friction device or
brake is applied by a positive pressure, and
therefore the resistance is not liable to irregu-
lar or rapid accidental variations, sueh as

mightoceurif the resistance should be caused

by a yielding pressure or by a pressure be-
tween two parts which are liable to yield, one
to the other,
their proper positions by the pressure of the
friction device.

In my improvement the moment of the fric-

tional resistance about the axis of the pin § |

may be varied to any desired degree by vary-
ing the degrees of pressure with which the

or to be distorted or forced from

of the resistance is comparatively small no
accldental or slight variation in the fr 1(3131011
can have any cons1de1 able undesirable effect
on the action of the governor. This is an
important feature of my invention, as it pro-
vides means whereby the effect of the frie-
tional resistance on the governor is entirely
within the control of the operator or engineer
and liable to variation only by considerable
corresponding variationsin the degree of pres-
sure. 'These variationsin the degree of pres-
sure are not liable to occuraccidentally, since
the pressure 1s positive and adjustable to any
desired degree, and the surface acted on is of
such small extent that it may be prepared for
the purpose with the greatest accuracy. In
other words, it may be said that the effect of
the frictional resistance is dependent upon
the pressure only which is within the control
of the operator or engineer and is not liable
to any considerable variation in its effects on
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account of any other element, as would be the

case 1f the lever-arm were relatively very
greaft.

Since the frictional resistance in my im-
provement 1s caused by pressure acting in
lines or on surfaces symmetrically disposed
relatively to the axis of the pin 5, there isno
unbalanced pressure acting laterally on ihe
pin or on any other part tending to cause un-
controllable friction or distortion or displace-
ment of any of the parts, and the application
of thefrictiondevice does not,therefore, cause
any increase in the fr 10131011 of the pin in the
roller-bearing.

In IFig. 4. of the drawings I have shown a
construction in which the pin  is fixed in the
hub 7 of the rotary carrier, and the weight
structure 5 1s adapted to oscillate on the roll-

ers 9%, forming a roller-bearing between the

welght structure and the pin. In this con-
struction the friction device is of substan-
tially the same construction as that shown in
Kig. 3, but 18 secured to the opposite end of
the pin 5, and instead of bearing directly on
the hub of the rotary carrier it bears on the
welght structure or on the lateral face of the
eccentrie 4.

By the provision of a roller-bearing the
friction of the bearing on which the weight
structure is supported may bereduced to such
a small quantity that it is inappreciable, and
the advantage of this is not only that prae-
tically the whole of the resistance may be
produced by the action of the friction device
and that the resistance may therefore be con-
trollable, but the employment of the roller-
bearing dispenses with the use of oil on the
bearing, and the surfaces which rub on one
another to cause the frictional resistance will
always remain dry and in the same condition
without danger of accidental oiling, which

would cause variations in the frietional re-
sistances. |
In Fig. 5 of the drawings I have shown a

1n0d1ﬁeat10n in which the Wewht structure S

friction dewce 18 applied, but as the leverage | is rigidly secured to the pin 5, and the pinis
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~differs from that shown in Ifigs. 3 and 4.
Tig. 5 the end 20 of the pin 5 is tapered, and

611,619 . B 3

mounted in a roller-bearing in the hub 7 of | in place without disconnecting the weight

the rotary carrier; but the friction device

ﬁtunn over this tapered portion is a shoe or
plate_ 21, which is adapted to be pressed
against the pin by an adjusting screw-bolt 22.
The adjustinmsclew 22 1s mounted in a plate
23, which is secured to the hub of the rotary
carrier by the bolts 24, and the desired frie-

tional resistance between the plate 21 and

the pin 20 1s secured by varying the pressure
of the screw 22 on the plate 21. A pin 25 is
fixed in the shoe or plate 21 and passes into
an opening in the plate 23 in order to pre-
vent the plate 21 from tm‘mnﬂ' relatively to

- the hub 7.

20
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In the construction shown in IFig. 6 a plate

26 18 movably mounted on a bolt 27 and 18

adapted to be forced against the end of the
huly 7 by setting up on the nuts 28 and 29.

The weight structure is grooved to contain

frictional material 30, whwh 1s pressed
against the hub by the &ctwn of nuts 28 and
99 1'he plate 20 1s prevented from turning

1e1&t1vely to the pin 5 by means of a pin 31 |

which is secured in the end of the pin 5 .a,nd
projects into an opening in the plate 26.
The construction shown in Fig. 7 of the
drawings is similar to that shown in Fig. 6,
but shows the adjustable friction material
placed at a somewhat greater distance from

- the axis of the shaft :;md acted on directly by

35

- vation of a portion of the hub and weight

the adjusting-serews 15.

Iigs. 8 a,nd Y show a construction in which
the frictional resistance is produced by lat-
eral pressure on the pin 5. Fig. 8 1is an ele-

- structure of a governor provided with my

40
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improvement, and Fig. 9 is a section on the
line 2 « of Ifig. 8. In this construction mov-
able shoes or friction-blocks 32 are fitted in

holes formed in the hub 7 on opposite sides

of the pin 5 and are adapted to be pressed
against the pin by adjusting-serews 33, which
are screwed into the plates 34. The plates 84
are secured to the hub by the bolts 35.

It will be seen that my invention provides
a simple, efficient, and inexpensive means by
which any desired constant resistance to the
oscillation of the weight structure may be ob-

tained. The fr iebion device and the surface
‘on which it acts are both easily accessible for

1nspeet1011 repair, or adjustment, and there
13 no danger of any considerable variation in

the effect produced by the friction device—

such, for instance, as might be caused by

- even very slight variations of pressure if the
- pressure should be applied at a much greater

6o

distance from the axis of oscﬂlatwn of the
weight.

In the constr'uctwns which I hzwe Bhown in

IFigs. 2, 3,.4, 7, 8, and 9 the means by which

the pressure is applied and varied for the:

purpose of produecing or varying the fric-

tional resistance may be removed from or put fllctlon bearing smloundmw the pm, and a

In.

adjustable conhnuallv-actmn force Whlc'l

-would otherwise be ¢
‘ance 1sas greatand ase
ernoris rotatm o ata comparatively low speed-

structure from the carrier, and in all of the

constructions shown the friction device tends

to hold all of the parts in their proper rela-

tive positions by pressures symmetrically ap-
. plied relatively to the axis of the pin..

- My improvement provides a .resistance de-
-vice which is unaflected by the action of grav-

ity and is therefore not liable to have its ef-

fect varied as the position of the parts are

changed by the rotation of the governor, and

‘the pressure of the resistance device is not

liable to variation by the varying action of
centrifugal force, but is a constant though

acts as a uniform resistance to the oscillation
of the weight thlounhout the whole of its
movement.

In governors of the kind shown in IFig. 1 of
the dl&WllﬁlE’,S_ the movement of the Welﬁ'llt
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structure relative to the carrier and shaftis

limited by the stops 56 and 37, which come in
contact with the shaft when the weight strue-
ture 1s at either extremity of its movement,
The tmpact of these stops against the shatt

90

in starting and stopping the engine is often .

very violent on governors to which my im-
provement is not applied, and the shock may
be so great as to cause serious damage to the
structure. 'T'his objectionable action 1s most

‘noticeable in stopping the engine, and the

shocks are usually repeated in such rapid suc-
cession and accompanied by such noise as to
makeitobjectionable on account of the sound,

“even if there were no danger of injury to the
By means of my improvement this ob-

parts. _
jectionable action is altogether prevented, as

05
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the friction device resists the rapid vibratory

movements by which the battering action
ected and the resist-
ectwe when the gov-

as it would be at higher speeds.
Iclaim asmy 111ven1310n and desire to secure
by Letters Patent—

1. In a governor, the combination Wlth a

rotary carrier, of a Wew‘ht pivotally mounted

thereon, and adapted t0 oscillate relatively to

the axis of its pivot or support, and a means
for producing a f{rictional resistance to the

105

T10Q

115

automatic adjustment of the weight by pres-

sure applied on opposite sides of the axis of
the pivotorsupport,substantially as set forth.

2. In a governor, the combination with a

rotary carrier, of a wewht mounted on the

Y20 =

carrier, and adapted to oscillate relatively to

the El,XlS of a pin by which the weight is sup-

ported on the carrier, and means for causing

frictional resistance by pressure acting at
symmetrically -disposed points on opposite

| sides of the axis of the pin, substantmlly as

set forth.

g. In a governor, the combination mth a
rotary carrier, of a welwht a pin by which the
weight is supported on Lhe carrier, an anti-

125 '
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rier,
swtanoe to the movement of the weight rela-

4 . 611,619

friction device adapted to act by pressure on | tween the pin and a relatively-movable part 2 5

~opposite sides of the pin to produce a frie-
tional resistance, substantially as set forth. |

4. In a governor, the combination with a
rotary carrier, of a Wewht mounted thereon
and adapted 10 oscﬂlabe reiative to the axis
of a pin by which it is connected with the car-
and means for creating a frictional re-

tive to the carrier by a pressure tendmn' to

 hold the parts together in their normal and

20

proper positions, substantmlly as set forth.
5. In a governor, the combination with a
rotary carrier and a connected weight pivot-

ally mounted thereon which are adapted to
~move in parallel planes, of means for creating

a frictional resistance to movement of the
weight and tending to maintain the parallel-

‘ism of the weight and carrier substantla,lly

as set forth.
6. In a governor, the combination with a

rotary carrier and a weight mounted thereon |

- of a pin by which the weight is supported and
-~ a frictional-resistance device interposed be-

of the governor, substantially as set forth.
7. In a governor, the combination with a

rotary carrier and a weight mounted thereon,
of a pin by which the weight is supported,

~and a frictional-resistance device interposed

between the pin and the hub of the carrier,
substantially as set forth. -
8. In a governor, the combination, Wlth a

30

rotary carrier, ot a governor-weight mounted

on the carrier by means of a pin and adapted
to oscillate about the axis of the pin, a stop

for limiting the movement of the governor-

weight, and a frietion device adapted to resist
the movement of the weight about the pin so
as to prevent shock at the limit of the move-
ment, substantially as set forth. |

In testlmon v Whereof I have hel eunto set
my hand

~ ALBERT FISCHER.

Witnesses:
- M. S. MURPHY,
-~ W. G. DOOLITTLE.
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