775 Flekering,

&277'5272472* ) _ -
/256,021 . Latenisa Ut 7,790

LLy

I
= |
[
A\ NS
,3 s W
! 3
? :
i N
/
77 t D
P 1 H S|~
e ' R
rad 2
/ N\
/ \
'{l ¥ }]
- _"'I' ., IIIIII_..--"' ""' e
lf A ] f \
, J
N | Y PR
T -Il‘- s I .
| o/ JE /2] L‘
= AT | AL
\1\ AR | ZXPp p
"\ R N
\\ ﬁah -] B J
Ny N F =
T H ! --.-":
Hh‘: e E -"'.--."" 1
‘E% /f ~
N\ /7
\ I
4 | 1
[tpinlintad 191 | mied _..._."\
{ | 3
- = - _ 7
ity || At
- !
i { i
gl
%
PE \
/4 1
tou
. . |
- /4
/7 zéze.s’s eS,
s,
ot P forilp o
e
) .
N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.

A




A

’

R Y

UNITED STATES

PATENT OFFICE.

THOMAS R. PICKERING, OF NEW YORK, N. Y.

IMPROVED CENTRIFUGAL GOVERNOR.

~ Specification formmrr part 0f Lettels Patent No. 36 6"&; dated October 7, 1862

To all whom it may concerns

Be it known that I, THOMAS R. PICKERING,
of the city, county, and State of New Ymk
haveinvented a new and useful Improvement
in the Centrifugal Governor for Marine and
other Steamn- Engmes and other Motors; and
1 do hereby declare that the following is 2 full,
clear, and exact description of the same, 1efer-
ence bemg had tothe accompanying drawings,
forming part of this specification, in which—

Figure 1 is an axial section of a governor
constructed according to my invention.,  Fig.
2 18 a transverse section of the same.

oimilar letters of reference mdleate corre-
sponding parts in both figures.

T'his invention relates to the attaehment of
the balls or centrifugal weights of the govern-
ors to springs one of the two extremities of
each of which is made fast relatively to the
spindle and the other relatively to theslide or
sleeve of the governor. In governors of this

‘kind as heretofore constructed,thespringshave

been so arranged that they have been of ellip-
tical or semi-elliptical form, as showninblack
outline in ¥ig. 3, when the governor has been
at rest, and have tended fto assume a circular
or semicircular form, as shown inred outlinein

‘the same figure, when the governor was set in

motion with an increasing velocity,or elsethey
have been of nearly circular form, as shown in
black outline in Fig. 4, when at rest, and have

tended to assume an elliptical formm when the

governor was set In motion, as shown in red
outline in the latter figure.

Now, ina centrlfugal governor it is a desid-
eratum to have the welght of the centrifugally-
moving parts collected as much as possible in
two or more points—that is to say, practically
speaking,onthe balls—and it is therefore desir-
able to have thesprings to which the balls are

attached as light as possible; but with springs of |

the above-mentioned formsufficient strengthto
produce the necessary centripetal force toactin

opposition to the centrifugal force of the balls, |
or sufficient stiffness to counteract the effects of !

gravitation upon the balls when the governor

1S 1n an inclined or horizontal position,cannot .

be obtained without making the springs some-
what heavy.

The object of this invention is to enable the
requisite centripetal force and stifiness to be
obtained with a lighter spring.

To enable others skilled in the art to make

] é,nd apply my invention, I will proceed to de-

seribe it, with reference to the drawings.

A is the spindle of the governor,having firm-
ly secur ed to it a broad and deep flange,B,hav-
ing a eylindrical periphery, and having fitted
loosely to it the sleeve or slide C, which 1s fur-
nished with a broad flange, B, of similarsize to
B, or thereabouts. The slide C is only permit-
ted to move longitudinally upon thespindle, be-
ing prevented from turning thereon by a feath-
er, . The peripheries of the flanges B and B’
have providedonthem,atequal cllstances apart,
grooves for the 1'eception of the ends of the
springs, sald grooves being parallel with the
axis of the governor, and the grooves in one
flange belnn opposne tothose in the other one.

D D are the springs, composed of thin flat
strips of steel plate. These may be 1n thelr
normal condition either curved, as shown in
Fig. 1, or straight; but 1 plefel to make them
Qtr:&u ﬂ*ht and to Set them in the curved form,so
that they will retain 1t even while the govern-
or is at rest, by setting the slide C up ‘toward |
the fixed ﬂange B, and securing it by a collar,
b, fastened on the spindle. Two. ways of secur-
ing the springs to the flanges B B’ are repre-
sented, in both of which an internally-cylin-
drical collar, B, is used, such collar being fit-
ted tightly over and secured to the flange, and

serving to keep the end portion of the springs

parallel with theshaft. The said collars may
be grooved internally parallel with their axis
for the reception of the springs, which will 1n
that case be received partly within the collars
and partly withinthe flanges. The springsare
pr evented from being displaced from the flange
B’ in a longitudinal direction by providing a
oroove, ¢, around the flange, and bending the
extrenie ends of the springs inward to entel the
said groove; but the same result is effected in
the flange B by drilling holes through the col-
larand the spring and into the ﬂange and in-
serting pins, screws, or rivets d d. Rither of
theabove modes of securing thesprings against |
longitudinal displacement may be adopted. .

I F are the balls,made with central openings
of conical form, the smaller ends of which are
of a diameter greatel than the width of the
springs,toallow them to beslipped easily along
the springs to the middle of the length thereof,

and the said openings having screw-threads . -
cut in them. The balls thus constructed are _

each secured to its respective spring by fitting




two taper-plugs, ee¢, of wood or other material, | straight in their normal condltmn, but bend-
An important re-

sult- from the application of these leavesisthe

to oppositesides of thespring and screwing the
ball ontothe said plugs,first securing the plugs
against any movement lengthwise of the spring
by drilling holes through them and through
the spring and inserting short transverse pins
S /. This mode of securing the balls to the
springsclampsthe portions ofthe springs with-
in the balls between the two flat faces of the
plugs ¢ ¢, and consequently keeps the middle
portion of the spring straight. Inanupright
governor screw-threads in the balls will not be
necessary, 1f the balls are arranged with the
smaller ends of their central openings upward.
By thus securing the endsand middle portions
of the springs parallel with the shaft, the de-

flection of the springs, whether by centr ifugal
force or by drawmﬂ' thelr ends toward each
other, 18 caused to be in the compound curved
form 1epre:>ented 1In Kig. l—thatistosay,each
‘half or the portion on eachside of or aboveand
below the balls being of the form of a c¢yma,

and in this form the s springs offer great resist-

ance 1n comparison tothe thickness sof the steel,

to the tendency so to bend them produced by
the centrifugal forceof the balls, and hencethe
springs are enabled to be made of very light
steel, and a larger proportion of the weight of

the centufugally -acting parts of the governor |
1S enabled to be co]lecbed in the balls.

To enable the springs to be made of still
lighter steel than they could otherwise be, I '
~apply outside ofthe end portionstaper-leaves
g g of similar steel, securing the said leaves
with the springs between the flanges B B and”
collars K K, and also apply other leaves, & A,
tapered tmx ard each end toline the inner fa,ces

of the springs contiguous to the balls,securing
the latter by passing them through the balls
along with the springs. These leaves are all

36,621

Sllohtly with the springs.

prevention ofsuchsudden bendsin thesprings
immediately contiguousto the balls and flanges

‘as would be liable to break them.

Intheapplication of thisgovernor consfrucs-
ed as deseriked, the spindle may be arranged
in a vertical inclined or horizontal position,

as it will work as well 1n one position as an-

other, and hence it is specially well adapted
for marine-engines. The valve or regulator of

the engine or ‘other motor to be governed 1S
connected with the slide Cinthesame manner

as it would be to the slide of an ordinary ball-
governor, and the centrifugal action of the

balls tends to draw the slide toward the flange
B, and so to operate upon the valve or regula-

tor to reduce the speed of the engine or motor,
and the tendency of the springs to straighten
acts in opposition to this force, and tends to

draw the slide in the opposite d1rect10n and so

to operate upon the valve-regulator to increase

the speed of the engine or motor.
What I claimas my invention, and desire to

secure by Letters Patent, is—
1. The employment of the collar E with the

spring ends and the flange B, as and for the

purpose herein shown and described.
. The combination of theleaves gh with the
prlng D, asand for the purpose hereinshown
and described.
3. The employment of the central plugs, ee,
in combination with the balls F and springs
D, in the manner and for the purpose herein

shown and deseribed.
T. R. PICKERING.

YWitnesses:
JAMES LAIRD,
HDw. V. HODGSO‘T
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