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" Be it known that I, OSCAR JUNGGREN, a citi-

zen of the United Statee residing at bchenec—-
tady, county of Schenectady, State of New

York have 1nvented certaln new and useful

which the following is a specification.
- "This invention relates to automatic govern-

‘ing devices of the centrifugal type, such a3

are used for governing steam, gas, or other
engines or turbmes

The object of the invention is to provide a
governor of improved construction which will

~ maintain the speed of rotation within the de-
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~sired limits over a wide range of load and thls

without undue vibration.

For an understanding of what I reo'&rd as
my invention I have Set forth the novel fea-
tures thereof with particularity in the follow-
ing description and the claims appended there-
to, which are to be construed in connection
with the accompanying drawings, 111ustratm0'
embodiments of the invention.

- In the accompanying drawings, Figure 1 is
a vertical section of a governor a,dapted to be:

used with a vertical rotary shaft, as of a tur-
bine. Fig. 2is an enlarged detml of a bearing
for the centmtuo‘ally acting weights.  Fig. 3

1s a plan view, drawn on an enlawed sca]e of

the weights; and Fig. 4 is a vertical Sectlon_'
~of another form of governor, showing modl-_

ﬁea,tmns of detail parts.

My invention contemplates a governor of
compact and substantial construction, dispens-
ing with ‘a number of parts usually found
in centrifugal governors.
welghts a,nd the manner of thelr suspension
obvmte the need of many parts. They ful-

crum on-axes at some portion of their dimen-

s10n .f:md have their centers of gravity close to
the axis of rotation, so that the total width of
the governor is reduced to a minlmun. The
wewhts are attached to the governor-spring,

“which is of the extension type, by a flexible

connection, and they depend ‘when inactive
eubstantmlly in the axis of rotation, with ad-

 Jjacent sides impinging upon or Juxtapoeed to
each other.

I find it preferable to use a coiled
extenswn_—eprmw rather than a COmpression-

‘The form of the

l

the tension of the spring.
the extension-spring supports a moving abut-
-ment 17 to Wthh the centrifugally -acting.

Spring to oppose the movements of the welo'hts

‘because 1t can be more accurately made and
‘balanced than a compression-spring.
‘has the advantage of exerting a more nearly

‘even force at every point.
Impmvements n Centrifugal (Governors, of |

1t also

Referring now to Fig. 1 of the drawings,

1 repreqents a vertical shaft such as may e
| emploved 1n turbines or turbo generator sets,-
‘which is suitably mounted in a casing 2. Sur-
mounting the casing and eupported thereon
1S a deme 3, mclosmcv the rotating parts of
the governor.
| taining structure mounted upon the upper
end of the vertical shaft 1 to rotate therewith
Keyed to the
upper end of the shaft is a circular disk-
shaped plate 4, which is provided with a de-
pending hub that receives the key for secur-
1ng the plate of the shaft.
a bell-shaped casing or frame 5, which is pro-
vided with a ﬂanwed base 6, that is-bolted
‘thereto in the central position by bolts 7
| extending through the flange-base and the

The governor is a self-con-

and is removable as a unit.

P

plate 1tse1f The frame rotates with the shaft

and incloses the centrifugally-acting weights,-
their opposing spring,
parts of the speed -responsive mechamsm
| The speed -responsive mechanism comprises
centrifugally-acting weights 8, which are at-
tached to the extension-spring 9 and are
adapted to fulerum on bearmcrs 10, provided. 8o
on the interior of the frame 5, at a snitable
5dlstance above the base thereot
1s secured to the fixed abutment 11 at its up-

and the other moving

per end, which abutment is provided with a
tubular extensmn 12, that extends through a
central opening 13 in the crown of the tra,me

_This plate carries
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The spring -

5, and the abutment is subported by a thread-

ed nut 14, resting upon the upper surtface of
the frame.

ThIS tubular extension is pro-
vided with a longitudinally-extending key-

ably ﬁted to the irame 5, whereby the abut-
ment is prevented from mdependent rotation,
but 1s capable of axial longitudinal move-
ment rela,uwely to the irame for adjusting

The lower end ef

|

QO
‘slot 15, into which engages the key 16, suit-"
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welights are attached. The connection be-
tween the weights and the movable abutment
1s of a flexible nature, so as to permit the
welghts to fulerum Wlthout unseating from
thelrbearmws This fiexible suspension may
take the form of flat strips 18, preferably
two In number, which are attached to the
weights at their lower ends and secured at
their upper ends in the boss 19, formed on
the under surfaces of the moving abutment,
which is dlametmcallv slotted to receive the
ends of the strips, wherein they are pinned or
otherwise secured. The centrifugally-acting
weights may with advantage take the form of
parallelopipeds, which I have found possess
certain desirable features-—as, for instance.
doing away with supportmcr—levers affor dmO*

la,ro'e bearing-surfacesabout whichthe weights

oscﬂla,te, and providing a simple mechanical
means for their suspension,while obtaining the
best dispositions of the centers of gravity
relative to the axis of rotation with a mini-
mum of angular movement of the weights.
I do not wish, however, to be understood as
limiting the invention to the use of this par-
ticular form of weights, as other forms may
be more desirable under certain circumstances.
The lower ends of the welghts oscillate about
their upper ends, preferably their upper outer

30 edges, which are shaped into knife-edges 20,

35

as shown in Fig. 1 by tull lines and in Fig. 2
by dotted lines. The knife- edgesextend more

or less of the width of the weights to provide
ample bearing-surfaces and are adapted to
seat in hardened bearing-blocks 10, that are
each provided with an angula,r groove 21 for
this purpose. The blocks project inwardly

from the wall of the frame or casing 5, to
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which they are bolted, such a distance that
the weights will bear at their adjacent sides
upon each other when in the inert position, as
shown in Fig. 1, with their abutting or juxta-
posed surfaces disposed in the axis of rota-
tion. In order to prevent lateral displace-
ment-of the weights in their bearings, remov-
able plates 22 are secured to the ends of the
knife-edges to provide projections that extend
beyond the edges, whereby they form retain-
ing-lugs engaging the ends of the bearing-
blocks, as indicated in Fig. 2. The ends of

“the blocksare faced with removable hardened

plates 23, to prevent wear due to friction be-
tween the lugs of the weights and the bedr-
ing - blocks. The extension-spring besides
supporting the weights and opposing their
outward or centrifugal movement also exerts

‘a tension whereby the knife-edges are re-

tained in their bearings. In other words, the
spring alone sustains the weights against the

force of gravity, and therefore its strength

must be such as to oppose the resultant effect
of gravity and the pull due to the centrifugal
action of the weights, and this within a safe
margin of the elasticlimit. Theflexible mem-

778,249

from the moving abutment, may be attached
to the weights at their upper mner portions
or by a construction which gives a somewhat
similar effect. The members may extend
down along and between the abuttinge sides
of the welghts to the bottom thereof. where
they are secured by bolts or otherwise. This
latter means provides ample flexibility, which
isdesirable under certain conditions. Inorder
to secure the members 18 in proper relation
to the weights, so as to prevent torsional
effects of the members under the force of oy-
ration, the adjacent surfaces of the weights
are each provided with a shallow eroove 18
of a width corresponding to that of the mem-
ber and m which the latter i1s confined, as
shown clearly in Fig. 3

It may be found desirable in some cases to
shift the centers of gravity of the centrifu-
oally-acting weights so as to regulate the re-
sponsiveness ot the governor. For this pur-

pose the main weights are provided with sup-

plemental weights which are capable of ad-
justment. As shown in Figs. 1 and 2, two
opposite sides of the main weights are pro-
vided with longitudinal grooves 24, in each
of which an adjustable weight 25 i1s secured.
To secure the latter weights 1n place, bolts 26
are carried by the main weights and extend
through elongated slots 27 in the adjustable
welghts. By loosening the nuts of the bolts
the weights can be moved to any position and
then secured in order to vary the position of
the centers of gravity, and thereby the effect-
1veness of the leverage to the mam weights.

In order to provide means for connecting
the movable abutment with any exterior reg-
ulator device or devices which the governor
1s intended to control, the extension 12 of the
fixed abutment for the spring 9 is made tu-
bular, so as to provide a passage through
which the connecting-rod 28 extends. 'The
rod 1s rigidly connected with the moving
abutment at its lower end and is guided at 1ts
upper end by a cross-head construction 29,
moving 1n the tubular extension. The cross-
head 29 1s connected by a link 30 with the
bell-crank lever 31, which 1s mounted upon
the dome of the casing. As the cross-head is
adapted to revolve with the moving abutment,
a swivel-joint 1s provided between the lini 3¢
and the cross-head, the details of which are
non-essential asregards the present invention.
The long arm of the bell-crank lever is con-
nected with the rod 32, which 1s intended to
control a valve 1n case the governor is applied
to a reciprocating engine, or in case 1{ 1s ap-
plied to an elastic-fluid turbine where a plu-
rality of nozzles or nozzle-sections are em-
ployed it may operate a cam-cylinder when
the individual nozzle-valves are mechanically
operated or operate a contact-cyvlinder when
the valves are electr onnonetlcftllv operated,
as set forth in my prior applications and pat-

65 bers 18, by which the weights are suspended | ents.
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It is often desirable in steam plants where |

a battery of engines or turbines are employed
to be able to connect into service any idle ma-

chine when there is a demand for increased

power and to do this 1n such a manner that

- the incoming machine will take its proportion

10

20

.30

service.

sion of the governor-spring.
cludes an electric motor 33, which may be con-

- of the work and the machines be in phase

where alternators are connected in multiple.
To accomplish this, means must be provided
for regulating the speed of the incoming ma-
chine so that it will operate in synchronism
with the active machines when connected in
- A governor synchronizing device is
provided for this purpose which is applied to
each machine and operates to control the ten-

trolled from a suitable pomt and 1s geared to

a screw-shaft 34, which, by means_of g4 MOvV-

able abutment 3'5, acts upon a coiled compres-

sion-spring 36, that bears upon the long arm

of the bell-crank-lever, moving the latter in
one direction or the other, and consequently
varying the tension of the main governor-
spring. The motor orsynchronizing device is
suitably mounted upon abracket 37, supported
on the domeof the casing. Thescrew-shaft 34

1is also adapted to operate an electrical switch
38, which 1s shown partly broken away, serv-
ing to cut the motor into and out of service at

predetermined conditions of operation. By
this arrangement the tension of the spring 36

- correspondingly varies the tension of the main
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‘overhanging bearings of ‘the welghts. _
arrangement renders the suspension very flexi-

governor-spring , thereby varying its effect on

the weights, and consequently the speed of the
engine or turbine-shaft can be changed.
Referrmo“ to Fig. 4, a construction is shown

* wherein the essential features of the governor
are substantially similar to that hereinbefore
described, but modified as to certain parts.

The centrifugally-acting weights 38" are sus-

-pended from the moving abutment 39 of the
~ governor-spring by a link suspension.

moving abutment is provided with a depend-
ing. 1nverted T-shaped support 40, the .arms

_ oi which are provided with recesses or V- |

shaped grooves for receiving thelinks 41, each
of which 1s connected with a weight. These

Jinks engage in V-shaped grooves of over-

hanging be.:lrmcrs 49 of the Dlocks 43, which
latter are grooved and interlock Wibh_ shoul-
ders 44, provided on the weights, and are fur-
ther secured by screws.

which engage in the V-shaped grooves of the
support on the moving dbutment and of the

This

- ble and is one which is largely free from fric-

60

‘tion incident to the movement of the weights.
The support 40 is preferably a separate mem-

~ ber from the abutment, but is carried by.the

Jatter.

It comprises a plate 45 and the T¥

~ shaped portion, the plate being seated in

65

shouldered portion of the support, extendmﬂ']

can bhe readﬂy removed.

i plate 49 may be annular or otherwise, and
This device 1n-

The |

The links have their
‘bearing -surfaces formed into knife-edges,

downwardly through the opening to support

the links.

the regulative device controlled by the gov-
ernor. The bearing-blocks 48 of the weights

are carried by a plate 49 of the governor-

frame, which latter in the present construc-
tion comprises a base-plate 50, a top 51, the
intermediate plate 49, and 1nterspa,ced columns
52, that bolt the plates together. The bot-

to:m plate is keyed to the Vertlcal shaft in the

usual maaner, so that the governor as a whole
The intermediate

in the central opening thereof the suspension

governor,the moving abutment thereof is pro-

vided with a cylindrical portion or sleeve
54, which i1s adapted to move in a vertical di-
rection between the antifriction-rollers 55,
‘mounted in the bearings or plates 56, which
“are carried by the plate 49.

and the bearing-blocks 48 are screwed to the
plate 49 by single through-bolts, as shown..

Theaction of the weights under the centrifugal

These plates 56

The plate 45 is provided with lugs '
46, between which is pin-jointed the lower
‘end of the rod 47, that is adapted to actuate

75

30

means for the weights isarranged. In order
to centralize the extension-Spring. 53 of the

90

force due to rotation causes movement of the

moving abutment against the tension of the’
opPOoSINg sSpring and operates the system of
levers 58 for actuating a valve or other.con-
trolling mechanism. The synchronizing gov-
ernor is disposed with the screw 59 and spring
60 thereot 1n parallel arrangement with the
axis of the governor, WherebV oreater com-
pactness of constr'u_ctlo_n and reduction in the
‘total weight of the governor are obtained. The
| screw is electrically actuated, as by a motor
61 and the intermeshing gear 62. The func-
tion and operation of the synchronizing gov--
ernor, though slightly different in construc-
tion, issubstantially similar to that already de-
scribed, the screw-shaft being adapted to vary

the tension of the spring 60 and also to op-

erate the switch device 63.

It will be noted fr om “the construction

specified that the governor is compact and dis-

100
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penses with the usual system of levers for

supporting the weights and is a construction

that renders the resptmsive parts very sensi-

tive to speed varlations in view. of. the ar-

rangement of the welghts and mmlmum ot
Tnctlon of the parts. |

In accordance with the provisions of the

patent statutes I have described the principle
of operation of my invention, together with

IIS

the apparatus which I now consider to repre-
sent the: best -embodiment thereof: but I

desire to have it understood that the appara-
125

tus shown is only illustrative and that the

invention can be carried out by other means.
What I claim as new, and desire to %ecure-

by Letters Patent of the United States, is—
1. Inagovernor, the combination of a shaft

centrifugally - acting -

or rotating element

130
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- same, and means for
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welghts juxtaposed in a plane common to the

ax1s of the shaft, and suspension means for

the weights which opposes their action and
also retains them in their bearings.

2. Ina governor, the combination of a shatt
or rotating element, centrifugally-acting
welghts juxtaposed in a plane common to
the axis of the shaft, and an opposing means
attached to the shaft which suspends the
weights against the force of gravity.

3. Inagovernor, the combination of a shaft

or rotating element, centrifugally -acting

welghts Juxtaposed in a plane common to the
ax1s of the shaft, a frame mounted on the shaft
at one end, and an opposing means adjustably
attached at its upper end to the frame which
suspends the weights at its lower end in a su-
perposed position to the shaft.

4. Inagovernor, the combination of a shaft
or rotating element, centrifugally - acting
welghts juxtaposed:- in an axial plane of the
shaft, a spring for opposing the action of the
weights and the total force of gravity on the
lexibly suspending the
welghts from the spring.

5. Inagovernor, the combination of a shaft
or rotating element, centrifugally - acting
welghts superposed to the end of the shaft
which are free to oscillate at their lower ends,
means above the centers of gravity of the
welghts which suspend the latter with two
sides Juxtaposed in contactand coinciding with
the axis of rotation, and means for opposing
the action of the weights.

6. Inagovernor, the combination of a shaft,
or rotating element, centrifugally-acting
welghts which are fulerumed and suspended
at corresponding ends, and a spring attached
to the fulcrumed ends of the weights which
oppose the resultant effect of gravity and the
centrifugal action. |

7. Inagovernor, the combination of a shaft
or rotating element, weights which are sus-

- pended and fulerumed at one side of their cen-

ters of gravity and have their opposite sides
free to oscillate, and means under tension
which alone supports the weights and tends to
oppose centrifugal action thereof.

3. Inagovernor, a weight which is provided
with a knife-edge and means of suspension
both at one side of the center of gravity.

9. In a governor, the combination of a
welght which 1s provided with a knife-edge or
bearing and a means of suspension at the same
side of the center of gravity, with an adjust-
able weight or weights for changing the posi-
tion of the center of gravity.

10. In a governor, the combination of 1
welght provided with a knife-edge or bearing
and a means of suspension both at the same
end, with movable weights secured thereto
which are adjustable between the ends.

11. In a governor, the combination of a
weight, a knife-edge therefor, a bearing for
the knife-edge, and means carried by the

778,249

weightfor preventing lateral movement in the

bearing.

12. In a governor, the combination of a
welght, a knife-edge therefor, a hearing-block
for the knife-edge, and lugssecured at the ends
of the knife-edge which engage with hearing-
blocks thereof.

13. In a governor, the combination of cen-
trifugally-acting weights, a spring for oppos-
ing them, a movable abutment between the
spring and weights, bearings for the weights,
means for guiding the abutment, and a com-
mon support for said means and hearings.

14. In a governor, the combination of cen-
tritugally-acting weights, a spring for oppos-
ing them, a movable abutment attached to the
weights and spring, bearings for the weights,
means tor centralizing the moving abutment,
a plate supporting said means and bearings,
and a single means for securing said means
and bearings to the plate.

15. In a governor, the combination of
welghts, an opposing spring therefor, a mov-
able abutment carried by the spring and at-
tached to the weights, a sleeve provided on
the abutment, antifriction means which en-
gage the sleeve for guiding the abutment, a
supporting-plate for said antifriction means,
and bearings for the weights which are also
carried by said supporting-plate.

16. In a governor, the combination of cen-
trifugally-acting weights, an opposing spring
therefor, a movable abutment for the SPring,
a support carried by the moving abutment,
and separate links connecting the support with
the welghts. '

17. In a governor, the combination of cen-

trifugally-acting weights, an opposing Spring
therefor, a movable abutment attached to the
spring, an inverted-T-shaped support carried
by the abutment, overhanging bearings pro-
vided on the weights, and separate connecting
members between the overhanging bearings
and the support.

18. In a governor, the combination of cen-
trifugally-acting weights, an opposing spring
therefor, a moving abutment attached to the
spring, a hanger carried by the moving abut-
ment which comprises a plate and inverted-T-
shaped member, bearing-blocks provided on
the weights, V-shaped grooves or hearings
provided in said member and bearing-hlocks,
and links having knife-edges which engage in
the V-shaped grooves. -

19. A governor comprising a shaft, centrif-
ugally - acting weights and their opposing
spring, in combination with a frame carried
by the shaft, an adjustable means on the frame
forsupporting the spring, and hearings mount-
ed on the frame in which the weights are
maintained in engagement solely by the ten-
sion-of the spring.

20. A governor comprising a shaft or ro-
tating element, centrifugally-acting weights
and their opposing spring arranged in axial
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~ tating element, centrifugally-acting weights
and their opposing springs arranged in axial
~ alinement one with another, in combination
10

778,249 S >

alinement one with another, in combination
with a frame removably mounted on the shaft,

and adjustable means on the frame which sup-

ports the weights and spring in alinement and

within the frame. B o
21. A governor comprising a shaft or ro-

with a frame removably mounted on the end

- of the shaft which supports the weights and
- spring in alinement, and means actuated by

20

0

45

the weights which is guided at that end of the

frame opposite to that attached to the shaft.

- 22. A governor comprising a shaft or ro-

tating element centrifugally -acting weights
and.their opposing spring which are arranged
1n axial alinement one with another, in com-

‘bination with a frame mounted on the shaft
> that supports the weights and spring in aline-
‘ment, & fixed abutment for the spring which
18 mounted on the frame and is hollow at its
- center, a moving abutment for the spring. an
actuator attached to the moving abutment,
gulding means in the hollow portion of the
fixed abutment for said actuator, and a means
adapted to be actuated by the governor. |

- 23. Inagovernor,the combination of a shaft
or. rotating element, a frame mounted there-
on, a plate intermediate of the ends of the
frame, a spring carried by the frame on one

side of the plate, and centrifugally - acting

welghts secured to the spring which are dis-

- posed on the other side of the plate. - -
35

24. Inagovernor,the combination of ashaft
or-rotating element, a frame on the shaft ex-
tending axially from one end thereof, a spring
carried by and arranged within the frame,

- and centrifugally-acting weights attached to

thelower end of the spring and arranged with-

95. Inagovernor,thecombination of a shaft

- or rotating element, and a frame mounted on
the shaft which comprises a base-plate, a top |
- plate, superimposed columns, and an inter- |-

~mediate plate attached to the columns, with

a spring secured to the top plate, and centrif-
ugally-acting weights suspended by the spring
between the base and intermediate plates. .

26. Inagovernor,the combination of a shaft
or rotating element, and a frame carried there-
by which comprises a base-plate, a top plate,
an Intermediate plate with an opening there-

in, and interspacing columns, with a spring

supported by the top plate, centrifugally-
acting weights arranged between the base and

55

intermediate plates, and means connecting -

the weights with  the springs which extend
through the opening of the intermediate plate.

60 |

27. A governor comprising a shaft or ro-
tating element, centrifugally-acting weights, =

and a spring for the weights which opposes

their action and retains them in their bear-
Ings, In combination with a frame carried by
the shaft, means for securing the spring and
welghts in axial alinement with each other
and with the shaft, and a supplemental gov-
erning device for varying the tension of the

T

governor-spring.

and a spring for the weights which opposes

| their action and retains them in their bear-
Ings, 1n combination with a frame carried by
the’shaft, means for securing the spring and

welghts in axial alinement with each other

varying the tension of the governor-spring.
29. Inagovernor,the combination of a shaft

28. A governor comprising a shaft or ro-
| tating element, centrifugally-acting weights,

75

and with the shaft, and an electrically-con- -
trolled supplemental governing -device for
' 80

or rotating element, a support attached to -

and rotating with the shaft, centrifugally-

acting weights engaging seats on the support,
and a spring which forms the means for hold-
ing the weights on their seats and opposes
_ ranged with- | their movements due to centrifueal force.-
in the frame intermediate of the spring and |

the shaft. = - -

In witness whereof I have hereunto set;‘m;jz

| hand this 26th day of April, 1904. .
© OSCAR JUNGGREN.

‘Witnesses: o
- Bexyamin B. Hury,
HerLen Orrorp.
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