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To all whom it may concern

Be it known that I, Kexnnepy Doucan.

~a citizen of the United States, residing at
“Minneapolis, in the county of Hennepln “and
State of Minnesota, have invented certain

new and useful Improvements in (Governors.
of which the following 1S a specification.

' refelenee being had the1 ein to the aCCOoN-
panying drawings.

The eb] ect of this invention is to promde

~a power-driven mechanism adapted to be

- controlled by an automatic temperature, vol-

15

- phed force,

ume or speed-indicating device, and ada sted

to transmit the movement of such 111c110at1n<r
device in exact proportion, and with multl—
to temperature, volume, or

- speed-contr 0111110 means, to the end that

~temperature, volume or speed may be gov-

 erned regardless of the amount of power re—

20

“quired. to operate said controlling means

- This invention differs from other gov-
ernors intended for similar purposes in the
following particular: In all the other power-

driven oovernmﬂ meehamsms, of which I

25

~invention herein disclosed, the pesﬂ:mn of
the fly-balls: and the gates 1s relatively the.
~same, except at the mst-‘mt ad]ustment 1S
taking place. - - |
In the : flccompanylno dmwmgs—-—rlo'ure 1

30

have knewledge, there 1s no

and the position of the fly-balls. In the

~1s a plan view of a speed governor of pre-

- 85

40

- 1ts cam,

45

ferred construction; Fig. 0 is
- 90 tion, omitting the eentrlfuo*al governor and
- the main dlwe pullev, I‘lo' 3 1s an end ele- |
“vation, partly in section on line 3 of Fig. 2;
- Figs. 4 and 5 are an inside and outs_tde

~other modlﬁed speed. governor:

a side eleva-

elevatlon of one of the cam-wheels; Fig. 6

1s a detail view of one of the shifter dogs,
and the
Fig. 7 is a plan of a modified speed QOV-
ernor; Fig. 8 is a sectional elevation viewed
on line 8—8 of Fig.

details: Fig. 12 is an elev*‘ttlonal view of an-
Fig.

~a plan view of the same, I‘ws 14, 15 and

50

55

16 are details.

- Referring to F:lge 1,2 and 3, this machme

:conelsts essentlally of a plurality of power-
driven shifter-dogs, an element adapted to

be shifted thereby cams which hold said

dogs mnoperative at all times when the speed
of the engine or motor governed is normal, |
and a pair of fly-balls connected with the 28 and 28’.

‘cams to control the pomtmn of the letter

ixed relation
‘between the position of the regulating valve

part actuated by the dog;
_DIVOted on

7; Figs. 9,10 and 11 are
13 1s

Smd shlfted element 18 conneeted b 2, rod
or otherwme with the gate of a Water wheel

(not shown) or with the reversing lever of '

the valve motlen of an “automatic” engine

(not shown). In Figs.

the valve or gate, and those on the other
wheel acting to close the valve or gate.

1, 2 and 8, the .
shifter-dogs are carried by two Wheels that
are continuously revolved in opposite direc-

tions, the dogs on one wheel acting to open

1 designates a rock-shaft, ]oumaled in

bearings 2 on the frame 4. Fixed upon

shaft 1

are two arms or cranks, 5 and 6.

Arm 5 1s connected to a rod, or bar 7 which
leads to and actuates the valve or gate (not
shown) of the engine or motor whose. speed.
1s to be governed. The dog-wheels 8 and 9,
also the cam-wheels 10 and 11, are mounted

The 75
| arc of rotation of the cam-wheels is limited. =
They are placed on opposite sides of arm
or crank 6, -and are connected by a shoul-

dered belt 12 which also forms a wrist- pin -

on shaft 1 and turn freely thereon:

which is connected by a connecting-rod 13

with the sliding stem 14 of a centrlfuea,l' '
governor 15, of Wthh 16 is the drive- pullev

Thais pulley 1s, of course, driven by the en-

crank.,

0

80

gine or motor whose speed 1s to be govemed B
The arm or crank 6 carries a transverse pin .
17 projecting equally from the sides of the
The ends of this pin lie in the paths

85

of the two series of shlfter dogs 18 and 19 '

which revolve in different directions. |
~In Figs. 1 and 3, alternate dogs are 0m1t-j

ted for ¢learness of showing.

| 90

20 and 21 designate throw off cams car-

ried by the respective cam-wheels 10, 11.

As a shlfter dog moves into close prozﬂm-f -

ity to the pin 17, it rides over the cam 20
or 21, and 1is therebv caused to pass the pin

17 without moving it. The shifter-dogs are

pins 22 held by lugs 23 and lie -
n slots 24. They are pressed inwardly by -
suitable springs 25.  The inward movement

of each dog is limited. by a stop 26, which

may be cast on the dOO‘ (ae shown) o7 on the

‘wheel itself.

Kach eam-wheel 10 11 18 constructed in

two concentric parts, conneeted by hmges or-
part 10
‘connected . to the outer part 10 by radially

springs; Fig. 4 ehows the inner

105

disposed springs 27. Arranged between the - "

with their inner faces are two or more stops

cam-wheels 10, 11, and almost in contact o
110

‘Stop 28 1s held by a crossbar =

"29 eonnectmg the tops of bearmgs 30 30,
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‘shifter-dogs 18 and 19.

2

The other stop 28" 1s provided with a
spreading foot 31 bolted to one end of the
frame 4. Journaled in said bearings 30 are
the driving shafts 32 and 33, the formel
having the pulley 34, also two spur pinions
39, 36, Pinion 35 meshes with teeth on the
pel iphery of wheel 9 and drives same. FPin-

ion 36 drives a pinion 37 of equal size on

shaft 83, which carries the second drive-
pinion 38 which drives the other wheel 8

1In a direction opposite to that of wheel 9.
The operation 1s as follows: Pulleys 16
and 34 are driven by the engine or motor to
be governed, though pulley 34 may be driven
from another source. The positions of the
fly-balls 15, stem 14 and cams 20, 21 are, of
course, controlled by the speed at which the
engine or motor runs. E*{cept when the
S‘_:Jeed 1s changing, the cams 20, 21 shield
the ends of pin 17 from the action of the
When the speed
changes, the governor 15 shifts rod 13, 14,
cam-wheels 10, 11 and both cams 20, 21.
This movement uncovers one end of said pin

17, and permits it to be engaged and shift-

ed by the next dog 18 or 19. The ampli-
tude of the movement of pin 17 must always
equal that of the previous movement of the
cams, and be in the same direction. The op-
eration of the mechanism 1s such that the
pin 17 follows the cams, and at all times
when the speed 1is normal it is shielded by
sald cams. |

The design and construction of the mecha-
nism 1s such that the movements of the part
7, while not exactly simultaneous with the
movements of the fly-balls, are so nearly
so that the result is practically the same as 1f
movement of balls and gates were simulta-
neous. 1t will be obvious, therefore, that

the same quickness and fwcuracy of regula-

tion may be obtained by the use of this
mechanism In governing water wheels that
is now obtainable in an ordm‘lry slide valve
engine, the speed of which 1s regulated by a

- throttlmg ZOVernor.

50
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60
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As each dog impinges upon the cam 20, or
91, the dog tends to carry the cam with it.
This tendency 1s resisted by the inertia of
the revolving weights 15, and each cam 1is
formed with a very slight initial incline 20’

or 217, as shown In ]_410 6. Following the

inchine 20”7 the angle of the cam becomes
oreater, as shown 2t 20. When the cam has
1eceded thus permitting the dog to engage
the pin 17, the dog shifts said bar until it
1s diseng ftfred ther efrom by riding over the

cam. meﬂ to the load ::'Lctuated through |
the medinm of pin 17, crank 6, shaft 1, etc |

there will be consmlemble friction between
the parts 18 and 17, which friction must
be overcome by the cam. T have utilized
this friction to operate a device by which the
cam-wheel 1s locked against rotation during
the passage of the enoaaed dog over the

997,279

steeper part of the cam. Said device com-
prises the atforesald stops 28, 28" and the
cam-wheel made with the laterally yielding
periphery. When the dog, engaging pin 17,
impinges on the cam at 207, the friction be-
tween parts 17 and 18 causes the dog to bear
inwardly on the cam and cam-wheel pe-
riphery. The springs 27 yield to said pres-
sure thereby permitting the cam-wheel pe-
riphery to be forced against the lateral stops
28, 287, Thus the cam-wheel 1s frictionally

held against rotation during the passage of

the doa over the steeper p‘Lrt of the cam.
The cam-wheels, or the governor stem 14,

may be connected with piston Wmhlno

loosely 1n a cylinder containing a heavy

liquid, 1f found desirable, in addition to the

means above described and for the purpose
above described. As soon as the dog 1s dis-
engaged from the pin 17, the springs 27
draw the cam-wheel pellphery away from
the stops 28, 28”.

Under this principle of operation, many
modified governing mechanisms may be con-
structed. One such modified construction,
which I have in mind, is to locate the part
17 out of the normal path of theshifter-dogs,
and provide cams to throw the dogs into and
out of engagement with said palt Two
such modifications are 1llustrated herein.
In Ifigs. 7 and 8, the numeral 1 designates
the rock- shatt; 5, the arm or crank govern-
ing the throttle or gate through rod or bar
(& 18 19 the shifter- dogs; 20, 21 the cams;
10 the fly-balls; 14, the ‘stem actuated there-
by Tn this machine the shifter- dogs are
osclllated 1n the arcs of elrcles, they being

hinged to swinging yokes 40, 40" mounted on

shqft 1. Quick regulation reqmres the use
of at least four doa's 18, 19, having shanks
of different lenﬁ'ths as shown. The sectors,
42, keyed on shaft 1 are each formed ith
opposed shoulders 43 43. lach dog may
engage elther shoulder of the corlespondmo
sector, and will push or pull, according to
its direction. The shoulders of all four sec-
tors are preferably in alinement, as shown.

| The yokes 40, 40" are actuated bV pitmen

44, cranks 45 worm gears 46, worms 47,
Shaft 48 and pulley 49.” The cams are equal
in number to the dogs, 41, and are fan or
sector shaped. Fach cam has a recess 20’
cut 1 the center of its working face, as
shown in Fig. 7. Each dog 41 is formed
with a lateral lug 50 that rides to and fro

{ upon the surface of 1its cam. The high

parts of the cams are so disposed as to. pre-
vent the dogs from engaging the shoulders
43 when the speed of the motor is normal,

| the position of the cams being controlled by

the governor 15 through stem 14 and con-
nectmo rod 13. Said cams have counter-
Weights 51, 1f formed as sectors of a wheel.
ATl the cams are rigidly tied together by a

| bar 52. Fig, 9 shows 1n detail one mode of

70
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~ attaching said bar. .
the yokes 40 with the dogs 41, 41’ carried

~ the cams.

- 10

15
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"I‘ig 11 shows one of

thereby. 53 indicates a clashpot containing
a liquid. The piston rod 54 carries a loese

Eleton, and 1s connected to an arm 55 on the

ar 52 connecting the cams. The dashpot
assists 1n preventmg improper movements of
The mechanism actuating the
dogs 1s so arranged that two of the dogs are

always moving 1n the opposite direction
- from the other two.

The purpose of this
is to equalize the tractive forces of the dogs
upon the cams, due to friction. Thus, the

‘movement of the governor stem is as free as

1T there were no friction upon the cams. The

purpose of the unequal lengths of the dogs
will be clear without explanatlon All of
‘the shifter dogs may be actuated by one

- yoke, but the eonstl uction shown is pre-
, P

14 elufts all of the cams.

ferred.
Operation: When the speecl rises, the stem
This permlts one

~of the dogs to shift the sector below it in

25

- metlon
- 30

-replaced by a single flat plate 60 having the
The cams 62 are |

- the proper clneetlon to cause a 1ecluet1011 of
‘speed. -

The mechanism sl10wn n I‘lo's 12 and 18

“is the same as that just cleecrlbed except
‘that the dogs and cams have a straloht line
The sectors, shaft 1 and crank 5,

are thus dispensed with. The sectors 42 are

shoulders 61 (Fig. 16).

- two in number and have the form of straight

bars, rigidly connected across their ends by
bars 63. The cams are provided with

) -sprmg—depressecl rollers 64 that travel on
- grooved ways 66. The cams are actuated

- by rock-arms 67, rock-shaft 68, arm 69, con-

necting rod 13, and governor stem 14. The
dog-frame bELIS 70 terminate in crossheads

71, sllclmo on guides 72, and are actuated by

conneetmo rods 73, rock-arms. 74, connecting

rods 75, emnks 76, gears 77, Worms 78, shaft

. 79, and pulley 80. The rod 7 eorresponclmg

45

described for Figs. 7 and 8, with the addi- |

55

80
~ of fly balls, but any device for automatically

to rod 7 of the other figures, is secured di-
rectly to the slide 60.

The operation i§ precisely the same as that

tional feature that the cams 62 .are loel{ed

against movement while either cam is dis-
‘engaging a dog from a shoulder 61 of the
shide 60. This is effected by the downward
overcoming the
lat upon' _
A fter dlsengao'ement '
‘said springs lift the cams out of contact with
said tracks, and the cams are again free to

pressure upon the cams,
springs 65, causing the cams to bear
the cam tracks 66.

be moved by the governor 15.
In-the accompanying dr ewmgs the 1n-
vention Is shown in connection with a pair

l“ecoomzmﬂ' and 1ndicating change in speed,

L

temperatuw or volume, 11'13.37 be Substltutecl
for the fly balls. -

Tlle 1nvent10n mm;r e used for governmg- -

governor moves the cam, and means to

a governing device actuated by

the speed of a water wheel, or for governing

the speed of a railroad locomotwe OT other

nism connected to the reveremg lever; or
it may be used for maintaining water in a

reservolr at a uniform height by having a
float connected to the mechamsm or the _
temperature of a room may be ooverned by
‘having the temperature mcllcator control
the meehfmlsm

‘engine having a link motion, or the equiva-

| lent of a link motion, by hevmo the mecha-
0

75

~In the elalms the term “ condition to be _. '

ooverned 7 is to be understood as meaning
'speed temperature, or volume.

adapted to control the condition to be o0V-

shifting devices 18, 19,
1 r-lalm |

1. In a crovermmr meehamsm ) movable :

element pr ovided with shoulders and adapt-

ed to control the condition to be governed,

a governing device actuated by changes in

the cendltlon to be governed, power Jriven
‘shifters, a movable cam connected to said
| gqverning device and moving in unison
therewith and normally slueldmo the shoul-
ders of the movable element aoamst the ac-
‘tion of said shifters, the cam disengaging

said shifters when the shouldered: element

ZOVEernor moves tlle cam. -
2. In a governing mechanism, a movable

element provided with shoulders and adapt-

ed to control the condition to be crevemed

a governing device actuated by elmnoes n
the conchtmn to be governed, power drwen -
‘shifters, a movable cam eenneetecl to sald -
ﬁOV@II’lH’lO device and moving Iin unison

_therewﬂ:h and normally f-":h1eldmo the shoul- 05

ders of the movable element aO*amet the ac-
tion of said shlfters the cam disengaging

“ Klement

80

'- elnecl ” refers to the element aetucltecl by the

85

90

‘has been moved the same dlstanee as the 95

100

said shifters when the shouldered element -

has been movecl the ‘same distance as the

vent said cam from bemcv dlstulbed by said
shifters. "

3. In a Governmg mechanism a movable

pre-

110

element provided with shoulders and adapt-

ed to control the condition to be governed ; -
changes in
the condition to be governed; a yleldably

mally slneldmo the shoulders of the first-
named element power-driven shifters mov-
ing in- the sarie direction as the cam  and

‘ld‘t ted to shift said element, and to be
dlsenﬂ'ao'ed by said cam when said 2overn-

115 '

mounted movable cam connected to said de-
vice, moving in unison therewith and nor-

120

Ing element has been moved into correspond- -

ing position with said cam; and a fixed stop
adapted to be fr1ct10nally engaged by S‘le
‘cam for the purpose described.

4. A governing mechanism comprising a

-_.movable element l1evmg two opposed shoul-
ders adapted to be engaged by a sl11fter, .

125

120
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continuously power driven shifter adapted
to engage said shoulders and shift said mov-
able e]emam, a cam actuated by changes in
the condition to be governed, said cam Thold-
ing said power driven element inoperative
when the condition to be governed 1s nor-
mal, said movable element being adjusted
by a single stroke of the shifter, the cam dis-
engaging the shitter when the shouldered
element has been moved the same distance
as the governor moves the cam.

5. A governing mechanism comprising an
element having two opposed
acapted to be eng%ged by a shifter; a re-
volving power-driven wheel carrying a plu-
rality of shifters each adapted to engage
sald shoulders and shift said element; and
a cam actuated by changes in the condition
to be governed, said cam holchnﬂ‘ said power-
driven element inoperative when the con-
dition to be governed is normal, said shifted
element being adjusted by a 51I1016 stroke
of the shifter. -

6. A governing mechanism comprising an
element having two opposed shoulders
acdapted to be engaged by a shifter; two
wheels revolved 1n opposi

te directions, each
wheel carrying a plurality ot shifters adapt-
ed to shift said element; and a cam actu-
ated by
erned, Sald cain holding said power- _driven
element inoperative when the condition to
be governed is normal, said shifted element
bemo adjusted by a snmle stroke of the
chifter. -

7. A governing mechanism comprising an

shoulders

chanﬁea in the conchtlon to be gov-

997,279

element having two opposed shoulders
acdapted to be engaged by a shifter; two
wheels continuously revolved 1n opposite di-
rections, each wheel carrying a plurality of
shifters adapted to shift said element; and
a cam actuated by changes in the condition
to be governed, said cam holding said shift-
ers 1noperative normally, and means to pre-
vent movement of said cam by said shifters.

8. A governing mechanism comprising an
element having two oppesed shoulders
adapted to be engaged by a shifter;
wheels revolved 1n o-ppos.it-e clirections, each
wheel carrying a plurality of shifters adapt-
ed to shift said element; a yieldably mount-
ed cam actuated by changes 1n the condition
to be governed; and a fived stop positioned
in close proximity to said cam to limit the
yielding motion of said cam.

9. A governing mechanism comprising a
movable member having opposite projec-
tions adapted to be enmwed by a shifter;
two wheels disposed at 0pp(}31te sides of said
member and revolved 1n opposite directions,
each wheel carrying a plurality of shifters
acdapted to shift said member; and a pair of

“cams actuated by changes in the condition

to be governed, said cams holding said shift-
ers 1noperative when the condition to be
governed 1s normal, said shifted member
bemo adjusted by a snwle stroke of the
shifter,
KEN\TEDY DOUGAN.
Witnesses: -
K. M. IyBoDEN,

Marme Dowovax.

Copies of this patent may be obtained for five cents each, by addressing the * Commissioner of Patents,
Washington, D. C.”
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