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(No model,)

| ’_7 all whom it f?w;y COTLCETTL:?

Be it known that I, NATHANIEL LOMBARD

My invention relates t,e meehamem for con-

10 trolling thespeed of various motors, and more
- particularly to such governors Wthh are of
. thecentrifugal type, having forits objects the
.~ provision of certain novel features and com-
7 binations hereinafter described and claimed.
© . atopplan view of one form of niy invention
' . with the casing and screw supported thereby
Flg 2 is an llregular vertical

In the aceompanymn‘drawmgs Figure 1is

- Fig. 318 a front eleva-

_t1011 of the upper portion of the gevemor with

. the casing and flange on which it is supported

- in section.

Fig. 4 is a detail in-side eleva-

- -tion of a portlen of actuating meehamsm for

;:. ir .5'3"7’-

~ the controlling-rod of the governor with the
head of its eprmﬂ'-meleemn' casing removed
~and showing its connection with a recipro-.

- cating element
.. verse section thereof .a,nd Figs. 6 and 7 are |
 Dbroken front and Slde eleva.mons, respec-
tively, of a device for pr eventmn‘ the ro‘retlon_

I‘lfr 5 is a vertical trans-

o ef the controlling-rod.

The numeral 10 deswnetes SOMe smtable

 base, upon which is supported a standard 11,

 f :_?'..'..7:"';__ha:vmfr stepped in it a hollow shaft 12.
.35

tened upon the shaft, preferably by a thread

.~ 13 at its upper end, is a sleeve or hollow shaft

oo 40
~ bevel- plmen 16, meshing with a bevel-gear
17 upon a shaft 18

oo In & bearing 19 in the standard 11 and con-
tinuously rotated at the desired speed th rough
45 a pulley 20, belted to any rotating portion of
o the S}etem drlven by the motor to be COM -
. trolled,

. 14, hereshown aSIHteﬂ'I&IWILh a disk or plat-
S form 15, serving as a primary support for

. . the wevemm members to be hereinafter de-
scrlbed ~The sleeve may have unpon it a

This shaft is Jeurnaled

The pletfofm 15 pleferably cmues a sec-

_onda,ny support or platform 21 for centrifugal |
111embere or Wewhte 22, these weights bemn'_

. acitizen of the Umted States of America, and'
. aresident of Brookline, in the county of Nor-"
- 5 folk and State of: Massach usetts, have invent-

. ed certain new and useful Implovements in
. Centrifugal Governers of which the fellewmﬂj
o isa Speelﬁeatlon ' |

act as stops for the support 21.

oted at 34 upon each weight. I |
support 18 yieldably eermeeted with the pri-
mary support to resist the movement of the

| Srlld rotation,

':itendmg through the hollow shﬂ,ft 12.
rod 18 preferahly supported at or nearits up-
| per end by an internally -threaded sleeve or
“member 37, swiveled to the rod at 38, the
thread of which sleeve COstS ‘with a serew

A =l 11

'| conveiiiently two in number of sector shape,

and the platform 21 may be of similar shape,
‘being only of sufficient extent to furnish the

| 'proper support.

As here illustrated, this
secondary support is mounted for mdepend-

~ent rotation upon the platform 15 by means

of balls or other antifriction members 23,
moving in circular ways 24 25 in the pnmal}
and secondary supports, respectively. Con-
tact-pins 26 are fixed in the ways 24 tolimit the
movement of the balls therein, while pins 27
The weights
are mounted for radial movemerit upon balls
28, rolling in pairs of ways 29 30, provided in
any convenient mannerinthe support 21 and
weights, respectively, and retained against
dleplaeement by contact-pieces 31. To oppose
centrifugal forece and hold the weights at the
limit of inward movement when the primary
support i3 stationary,

springs 32 are pro-.

55
6o - &
63

70

vided, here shown astwoin number, of spiral
form anad extending between the weights on

each side. 'To compeneate for dlfferences 1n
tensionandpermittheweightstorunsmoothly
without cramping or thlewmw uneven pres-

75

sure upon the balls, these springs are con- =

nected to the 0pp031fe ends of yokes 33, piv-
The seeondary

former, for a purpose to be later explained,

8o B

by springs 35, in the pleeent instance shown

and extending radially between the two sup-
ports. To elmble the movements of the

welghts under varying speeds of rotation to
_be utllued for governing the motor causing
a poxtleu of the eentmlllnﬂ"

mechanism is shou n, meludmﬂ' a rod 36, ex-
ThlS

39, fixed with regard thereto. A convenient
means of eupporbmfr the eelew 30 is upon an

| as spiral tenemn -springs fixed at their ends
Fae-—-

90

inclosing casing 40, secured to the primary

| & COHELI 41, abuttmg egemet the under 81de

'euppmb 1t; extendmcr therethrough and be-
ing held against lonmtudmel movement by

Ioe |




10

13

2:- | )
of the top of the casing

upon the shank of the serew on the upper
side. The setting of this nut also holds the

serew from rotation in the casing, but when

loosened permits a.rotary adjustment to raise
The

weights are geared to the sleeve 37 prefer-
ably by ra,cks 43, shown as ad justably mount-

or lower the controlling-rod thereon.

ed upon the wew‘hts by the shanks 44, thread-
ed into the openings therein and held in place
by check-nuts 45. These racks mesh with

teeth 46, forming an elongated pinion upon

the GXEGFIO_P of the sleeve, and since the racks
are on opposite sides the opposil;e movement

of the weights toward or from one another

acls to rotate the sleeve in one direction.

- Rolls 47, preferably turning on studs 472, car-

20

ried by the secondary support, coact with the
back of the racks to retain them in proper
relation to the sleeve.

tion of the sleeve may be prevented by a pin

30

47 extending from the rod between a pair of
guide-pins 47¢, fixed in the standard 11. The
eontrollmﬂ' - rod has a separate section 43,
which may be connected with the valve or
other element it is desired to operate, and
this section is shown as connected with the

main rod byan internally-threaded sleeve 49,
fixed to or integral with the former and co-j

~acting with athreaded end 50, formed with or

35

40

50

55

93
60, havi Ing 1ts outwardly-curved face contact-

5e_eured to the rod.
491s provided with gear-teeth 51, forming an
elongated pinton meshmﬂ' with rat,k teeth 52,
prefembly of circular f01 m, or extending en-

tirely around a shaft 53 Journaled both for ro-
tation and reelpmcatlon conveniently in the
U pon the base-plate 10 may be

standard 11.
secured a small standard 54, in which is jour-
naled a shaft 55, having deb uponitadrum or
pulley 56 and a pinion 57. In a bore adja-
cent to this pinion slides a sleeve 58, having
at one side a rack 58*, meshing with the pin-
ion. The sleeve is mrernally threaded to re-
ceive a thread 59 upon one end of the shaft
This shaft also has secured to it a roll

ing with a disk or member 61, which may, if
desired, be provided with a renewable sur-
face, of leather or other suitable material, 62.
The disk 61 is.carried by a shaft 63, conven-
iently journaled in a bearing fmmed in the
standard 11 and eontmuou.sly rotated during
the revolution of the weights by gearing 64

to the sleeve 14. The pulley 56 may be ro- |
tated in one direction by connection with
- some movable element, as a part of the gov-

erning mechanism. ThH element 1s here

- shown as a reciprocatory piston-rod 65 of a
60
- of a flexible member or cord 67, fastened at

cylinder 66, the connection being by means

63 in a groove in the pulley and extending
over a guide-roll 69 to a post 70 upon the pis-
ton-rod. Opposite movement of the shaft 55
may be ‘secured by a coil- sprmﬂ' 71, conven-

| lently located Wlthln a casing 72, carried by

Rotation of the con-
trolling-rod under the 1nﬂuenee of the rota-

The exterior of the sleeve

s vl

|

736,277

,andanut42, threaded ]the standard 54 and pmned at 73 and 74 tO- |

the casing and shaft, respectively. The ro-

' tation of the shaft. by the cord acts to wind

up or put tension upon the spring, which upon

the slackening of the cord serves to 1mpa,rt a.

reverse lotamon to the shafft.

In operation, with the parts in the relation
hereillustrated, the primarysupportisdriven
left-handedly at such a rate through the pul-

ley 20 that normally for the deswed speed of

rotation of the motor the weights are sub-
stantially at the center of their range of move-
ment, and the various screws, racks, and the
roll 60 will also be at the center of their path.
This condition continues until there is a
t.change in the speed of the motor—as, for ex-
I a,mple, an increase.

This results in the prl-
mary support rotating more rapidly, causing

the weights to move outwaldly upon the see-
ondary support under the increased centrifu-
gal force generated, and their racks, moving

by the sleeve 37, rotate it so that it moves
down the screw 39 and lowers the rod to ef-
fect the desired controlling action; but-be-
fore this movement of the Wew‘hts oceurs the
secondary support, lagging behmd the pri-

mary support upon the increase of speed be-

cause of its inertia, produces a very quick

‘movement of rotation between the weights
and the serew 39, the secondary support turn-

1ntra,gamstthe tension of thesprings35. This
results in a movement of the rod in the same
direction as that secured by the outward
travel of the weights, but more promptly, thus

effecting an immediate partial correction by

the governor, which 18 continued more grad-

ually by the mechanism prevmusly descmbed;
If the
weoights acted alone upon the controllmcr

until the desired amount is attained.

mechanism, they would tend to cause too
oreat a m_ovemenb or to overcorrect.
viate this difficnlty and check the gate-oper-

To ob-

7o

75

30

QcC

95

100
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ating piston or whatever element is actuated

by the governor, the pulley 56 is rotated in

such a direction by the element to which it is
connected by the cord or by the spring 71

that the shaft 55 is moved by the pinion and
rack totheleft, Fig. 2. Thisrotates thesleeve
49 and causes it to ascend the thread 50, so
that the controlling-rod as a whole is shorb-—

ened, this continuing until the section 48 is

restored to its 111113131 position and with it the
controlling mechanism actuated thereby.

As the above operations will restore the

motor system to its normal speed, the weights
will return to the position they occupied be-
fore the change .occurred, and unless their
effect upon the controlling mechamsm is neu-
tralized they would move the rod in the op-
posite direction and destroy the balance of
forces just attained. 'T'he mechanism actu-
ated by the roll 60 will prevent this. While

the weights occupy their normal position the
roll will be at the center of the disk 61 and
will remain at rest; but as soon as the shaft
moves longitudinally in acting to shorten the

IIO
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" weights.
1o

- N | :.:_ .' - ) '?86,%’?'?

[ERNT ,eontrolhnﬂ'-md it carues the 1011 oﬂ? the (,en-
S tertoa pomt having rotary travel..
% tates the roll and the shaft, and the thread |
.. of the lattér turning in the eleeve 58 moves
the shaft to'the nght causing the sleewe 49 |
" tobe lowered upon the serew 50, moving the
. section 48 downward an amount equal to that |
. which the rod is moved by the return of the
1t will be evident that the farther
the We]ﬂ‘hts depart from the normal thefarther
“the roll will be moved from the center of the
‘disk and the more rapidly will the shaft be
rotated, and therefore the neutralizing of the |
‘- return of the weights will be at-a rate- vary-
5 ing with the extent of their movement and |
- . the distance which the shaft has been moved,
,._'belnﬂ' at first most rapid then gradually de-r |
© . ,.creasing as the roll approaches the center of

This ro-

sk ‘the'disk. The neutralizing effect will, more-

200

50

over, be substantially proportional to the
'-ra,te of return:of the weights to the normal.
“The action of my 1mp1‘0ved governor will }
_.'_be to.secure extremely rapid or prompt cor-
rections for changes of speed of the motor
. .25 governed arising. from changes of load or the
i like without Dermltmnﬂ* thlb correetion to
.- overrun and produce a seesawing of the speed

. .in opposite directions, thus securing an al-

" 'most absolutely constant rotation of the mo--_ |

30

tor'and system driven thereby.

"Having thus deserlbed my uwentwu I:_
PR j.clalm-—-_. -' -

‘1. In a eentl 1f110'al governor,

3. In a centufufral frovemor' the combma-

f'.: - :;.?'1;1011 with arotatable primarysupport, of a sec-
-ondary support mounted to move upon the

. primary support, springs extending between

6o

. the primary support and qecondmy support,
... a weight movable upon the secondary sup-

- port under the influence of centrifugal force,
and eontro]lmw mechamsm actuated Dby the:
iwew‘ht - |

‘4, In a centrlfuwal frovemm

5. In a centrifugal governor, the combma,-

_-1 )

N the e(}mbma,-
S 7:,_--131011 wmharotatable pmnmy%upport of asec-
| ondary support mounted to rotate independ--
~ .+ ently upon the primary support, a weight
... movable upon the secondary support under
. the influence of centrifugal force, and con-
B -jé"_'f_f'trollmcr mechanism actuated by the weight.
2. In a centrifugal governor, the combma,-f'
- fion w1tharotatable pr1mar3rsupport of asec-
;.'oudary support mounted to move upon the |
. primary support and yieldably connected
‘therewith, a weight movable upon thesecond-
ary suppmt under the influence of centrifu-
. galforce,and eontrollm g meeh amsm aet:uatedi
R by the weight." . H _

SRR the combina-

SRR tion Wltharotahablepmmmysupporf of asec- |
ond.—,u'y support Iobatably mounted upon the
primary snpport and yleld&bly connected |
.therewith, a weight movable upon the sec-
~ ondary .r:upport under the influence of cen-
- trifugal force, and coutrollmg mechamsm ac- -
tuated by the weight. - |

|1

1

':-j_'_twn wwh & houzontmlly—movable wewht of 1 and being

HHHHHH

antlfuetlml members tosu ppmt f:a,ld WBlﬂ‘ht a

rod, and a gear carried by the eontmllmcr-: |
.10(1 and meshmﬂ' with the rack. . |

6. In a centrlfnwal gOvernor, the Lombma-_
tion with a horzzontally-mﬂvable weight, of

antifriction memberstosupportsaid Welﬂ'ht a

rack mounted ipon the weight, a oontrollln o-
‘rod, a gear carried by the eonbrollmﬂ rod mnd
| meshmﬂ‘ with the rack, and means fm adjust-
ing the position of the rack upon the Wewht.
| telatwely to'the gear. i

7. In a centmfuﬂral n'overnm the wmbmﬂ,-

E131011 wmh a houzontally movable wewht of

rod, a sleeve carried by said rod prowded

;Wlth an internal thread and with external.
teeth meshing with the rack, and a threaded

member wnh which the thlead of the sleev

-] coacts.

8. 1In a centrlfugal governor, the eombma-

tion with a hmmontally-movable weight, of
‘antifriction memberstosupport said Wewh_t a
rack mounted upon the weight, a controlling-
‘rod, a sleeve carried by said rod-provided
‘with an internal thread and with external
teeth meshing with the rack, and a threaded

member ﬁxed with regard to the sleeve with

f whleh the thread of said sleeve coacts.

9. In a centrifugal governor, the combina-

antifriction members tosupportsaid we1ght

‘rack mounted upon the weight, a eontrollmg-'
‘rod, a sleeve carried by Sdld rod provided
| 'Wlth an internal thread and with external
‘teeth meshing with the rack, a threaded mem-
ber fixed Wlth regard to the sleeve with which
| the thread of said sleeve coacts,

10. Inacentrifugal governor, the eombma-
tion with a rotatable casing, of a SCrew ﬁxed
to the casing, a weight movable in the casing,

a 'eontrolling-r(}d, and a threaded member

and means
for adjusting the threaded member Wlth 1'e- o
‘gard to the sleeve. |

' rack mounted upon the weight, a eonhmllmw- o

e

75

8c

rack mounted upon the welfrht acontmlhnﬂ'- -

90

93

| tion with a honmntally-movable weight, of

I0C

IOK

I1O

swiveled to the rod, said threaded member
coonemtmw with the SCrew and bemg geared .

"to the weln‘ht |
11. Ina eentrlfugal FOVernor, 1311@ combma-

tion with a rotatable easing, Pof a screw fixed .
to the casing, a weight movable in the casing, -

_'11"57-

a controlling-rod, a threaded member ecarried -

by the rod, said threaded member codperat-

ing with the serew and being geared to the
wewht and means for adjusting the secrew in

the casing to vary the Dosztwn of the thread-
ed membel thereon. |

12, Ina centrifugal wovemm the combma-
tion with & rotatable casing, of a serew fixed

to the casing, a weight movable in the casing,

means for permlttmﬂ' the welght 10 lag .be-
hmd the casing when changes in its speed of
rotation occur, a contwllmﬂ* rod, ‘and a
threaded member carried by the rod satd

threaded member codperating with the Screw

geared to the weight.

120

I2¢ -

136 o
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13, In acentrifugal governor, the combina- | mounted upon the Welﬂ'hts meshing wn;h the_- _ -

pair of horlzontally movable

- weights, of antifriction members to support

IO

sald weights, a controlling-rod geared to the
weights, and aprmws extendmg between the
welghts, |

14. In s eentmfuwa,l n'overnor the combmd—

- tion with a pair of welghtq of a controlling-
rod geared to the weights, a yoke pivoted to
each weight,and springs connecting the yokes |

. on each side of-their pivotal points.

-15. Ina centrifugal governor, the eombma- |

tion with a rotatable platform provided with
ways, of balls situated in the ways, weights

‘supported by the balls, a controlling-rod, and |

- a connector between the wewhts and con-

o trolling-rod. T
16. In acentnfuml wovernox the combma.-.

 tion with a rotatable pldtform prowded with

. I20

-and controlling-rod. |
17. In acentnfugal governm thecombma--

ways, ot balls situated in the ways, weights
supported by the balls, a yoke pivoted to
each weight, springs connecting the yokes at
each side of the pivotal points,a controlling-

rod, and a connector between She wewhts

~ tion with a rotatable platform prowded with

30

35

40

ways, of balls situated in the ways, a second-
ary platform provided with ways supported
on the balls, balls in the ways of the second-
ary p]a,tform weights supported by these lat-
ter balls, a eontmlhnﬂ'—md and a connector

"~ between the weights and controlling-rod.
- 18, In acentrifugal governor, the combina-

tion with a rotatable primary support of a

- secondary support mounted to rotate inde-
pendently upon the primarysupport, a weight |

movable upon the secondary support under
the influence of centrifugal force, a rack
mounted upon the weight, and a gear carried
by the controlling mechamsm and meshing

with the rack.

19, Inacentrifugal governor, the combma-

- tion with a rotabable casing, of a screw fixed

45

55
6o

65

thereto, a support mounted to move in the
casing, a weight movable upon the support,

a contmllmw rod, and a threaded member
swiveled o the rod sald member codperating:

with the casing-screw and being geared to the

weight.
- 20, In a centrifugal governor, the combina-

tion with a rotatable primary support, of a

secondary support mounted to rotate inde-

pendently upon the primary support, a pair
of weights movable upon the secondary sup-
port under the influence of centrifugal force,
springs extending between the weights, and
controlling mecha,msm aetuated by the
weights. '

21. Ina centrifugal governor, the combina-
tion with a rotatable casing, of a screw fixed
to the casing, a weight movable in the casing,
a controlling - rod, an internally - threaded
member provided with teeth swiveled to the
rod and codperating with the screw, and racks

l

|

teeth of the threaded member
22. In acentrifugal governor, the eombma-

“tion ‘with a pair of horlzontally movable
weights, of antifriction members to supporbf
‘said weights, springs extending between the
-weights, a m-uk mountfed upon the weights, a

controlling-rod, and a gear carried by the con-? .

‘trolling-rod and meshing with the rack.

- 23. Inacentrifugal governor, the combina-
1:1011 with a revoluble wewht of a controlling-

75

rod actuated thereby, a threaded sleeve car-

to its normal position at a rate varying with

|- the dlstance to which it has been moved.

-ried by the rod, a shaft codperating with the
-sleeve, means for moving the shaft to rotate
the sleeve, and means for returning the shaft

30 l

24. Inacentrifugal governor, the combina-

tion with a revolu ble-weight, of 2 controlling-
rod actuated thereby, a threaded sleeve car-

ried by the rod, a shaft codperating with the

| sleeve, means for moving the shaft longitu-
| dinally to rotate the sleeve, and means for

rotating the shaft to return it to its normal

{ position at a rate varying wwh the dlstance-
‘to which it has been moved. L -

goc

25. Inacentrifu ﬂ'al governor, the combma- .

tion with a revoluble wewht of a controlling-

rod actuated thereby, a th‘read'ed. sleeve car-
ried by the rod, a shaft codperating with the
sleeve, means for moving the shaft longitu-
dinally to rotate the sleeve, a roll carried by

05

the shaft, and a continuously-rotatable mem- -

‘ber with which the roll contacts.

- 26. Inacentrifugal governor, the combina-

' JIOC
tion with a revoluble weight, of a controlling-

rod actuated thereby, a threaded sleeve car-

ried by the rod, a shaft codperating with the.

sleeve, means for moving the shafs longitu- -

dinally to rotate the sleeve, a roll carried by
the shaft, and a continunously-rotatable mem-

ber with bhe center of which the roll normally
contacts.

27. Inacentrifugal governor, the combina-
tion with a revoluble weight, of a controlling-

| rod actuated thereby, a threaded sleeve car-
ried by the rod, a shaft codperating with the

sleeve, and a ﬂemble member connected with
some reciprocating element and serving to
move the shaft to rotate the sleeve.

28. Ina centrifugal governor, the combina-
tion with a revoluble weight, of a controlling-

rod actuated thereby, a threaded sleeve car- -

ried by the rod, a shaft codperating with the
sleeve, a flexible member connected with some
I‘GGIDI’OG&UHU‘ element and serving to move
the shaftin one direction to rotate the sleeve,

and a spring for moving the shaft in the op- _

posite direction.
Signed by me at Bostan NIass&ehusetts this
8th day of August, 1902.
N ATHANIEL LOMBARD

Witnesses:
WALTER E. LOMBARD,
- WiIiLLiAM B. WOLFENDALE.
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