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fo all whon iE QI CONCETTL

-~ Be it known that I, JOHANNES SLI..WI(:, &
&ubject of the Dmperor of Germany, residing
at Brunswick, in the Impire of Germany,

have mvented an Improved Centrifugal Regu-

lator, of which the followirgis a Sl)eclflC‘LtIOll. |
My invention relates to governers for steam-

| engmes and other motors, and it is designed,
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also, for use in counectlon with maehlnes for
111(110at111g the speed of revolving shafts. -

The object of my invention is the produc-
tion of an astatic governor—that is to say, one
in which there sh all be no prepondemtlnn* 11n-

ertia due either to grawty or fuc,tlon or to

other causes. | -
To the above end my invention cousmts in
the provision of 'a governor or regulator hav-
ing rotating pendulums 088111&131110’ in eircular
paths, and in the combination therewith of a

series of mechanical devwes, as heremaftel |

e}.plfuned

In order that my invention may be fully
understood, I will deseribe it with reference
to the accompanymn* drawings, in which—

Figure 1 is a side elethmn of my improved |

eﬂ*ulator transverse to the planes of the pend-
ulum- armg. Ifig. 2 1S a similar view in line
with the pendulum—m ms.  Iig.3isatopview
of my improved regulator, one half being in
elevation and the other half being in section
on the line a a of Fig. 1. I‘Jg 4 is a trans-
vcrse section on the 1111@ ¢ o of Fig. 1. Tig.

5 is a side elevation of a modified form of my
improved regulator, looking across the planes
of the two peudulum -arms.  Ifig. 6 1s a sim1-
lar view, the loop being 1n vertical section and
the pendulum-arms bemn‘ removed. TFig. 7 is
a horizontal séetion of the loop, the pendulum

and its support being shown in elevation.
Fig.

connectmw-rods

tion. Fig. 10 is a cross-section of the pendu-

lum-axis on the line b b of Kig, 7, and looking

I‘Jg. 1118 a de-.

modified
form of bearing for the pendulum-axis.

- I will first describe my invention as ems-
bodied in the construction shown in Figs. 1

toward the regulator-shaft,
tached view- (111 two positions) of a

to 4: inclusive. In these figures, 1 designates |
the reﬂ'ulator shqft w]mh, :-.11; ltS lower'e\-

1

|

(No model )  Patented in Belgium May 12, 1852, No. 57,828, and in Franee M aiy 12, 1862, No. 148,013,

8 is a horizontal s_ectlon of the loop and |
Iig. 9 is a plan view of one |
of the 13endulums, 1LS axis being shown in sec-

~or otherwise ﬁrmly f"lStGlthl

t-ifem_ity, nmy be colmected fo the t:hrottle- |

valve of a steam-engine, or to the ingress-

valve of any other motor, or to the detent

mechanism of devices for llldl@'ttll]ﬂ the speed
of rotating shmfts, &e., the said shaft 1 being

arranged to rise and fall, and these movements
serving to operate the devmes connected to the
lower e*{trmmty of said shaft.

Swrrounding the shaft 1 ‘md turnmo‘ with

it 1S a colhr 2, which 1s formed Vvlt]l two

bracket- m*ms, 2% on its two opposite sides,

and extend upward above the top of the sleevc

or collar 2, as shown. Tach of these bracket-
arms 2° constlbutes the support for a eylindri-

cal bar, which constitutes the axle of the pend-
ulum.

semi-cylindrical casting, 4, formed 1113011 the
periphery of which are
ing outward radially from the cmstmn 4, 80 as

to “form an angle of ninety degrees between
them.

the pendulum-balls on the one side of the reg-
ulator-shaft 1 are oppositely situated to those
upon the other side, whereby, through the
medium of the denws (presently to be de-

‘seribed) for conneeting the pendulums to the

shaft 1, the two pendulums balance each other.
The uppel‘ extremities of the arms 2* are cy-
lindrical in form, and bored centrally for the

| reception of the fn:le bars 3, which are firmly

keyed therein, and have bearings at their ends
111 SCI'CW - thleadul plugs 3% w 111(,11 are de ust-
able in the ends of the C’lStIl’lﬂ% 4.

Upon the periphery of c: LLh of the castings
i_ and at a point thereof near to the shaft 1
is formed a projection, 4*, in whiel is Leyed
short arm, 4”,
whose other end is loosely journaled in a socL-

et, 6%, supported by cross- head 6 of the shaft 1.
The socket 6 18 bored at an ru:vn»le, s0 as to be

in line or concentrm \\Y 1t11 the axis of the (,ast-
ing 4, | |

The operation of this deviee is as iol]ews.
Motion being imparted to the motor, the shaft

Each pendulum. consists of a hollow

£Wo balls, 5, extend-

- The G:l&tlllﬂ's 4 arc phced with their
convex surfaces in opposwe. directions, so that

60

70

So-

Q0

1 will cause the whole of the dewce as above

described, to revolve:; As the veloc ity of the

revolutwn is increased, the centrifugal gov-
ernor’s force will tend to throw the lower
ball, 5, out until both balls are equidistant

This necessa-

from the centre of rev olutmn

10G




) IO

Il
oo seending and deswndmw motions of the: said

Th(., collar 2 Surrounds and tuams with
In this form of my 1n-:

rily raises the one and lowers the othier, whicly |
‘revolves the casting 4 on its axis, thereby
raising the arm 47 'w]u(*h CATTICS W’]ﬂl it the
connection4® ¢* 0, mul consequently the shaft 1.
The casting 18 prevented from revolving too .
far bya ]nn*. SR iomned on. ﬂl(}'ﬂpl}{“l utt mmiy

'rzrcsi the arm 2%,

Shaf’t
oo the shfa,ﬁs 1, as before,
roonovention, however, the bracket-arms 24 are ve-
20

35
. opposite side of . the 10013 6. as shown.
oooprojections 4t are
.but each 1}10]ect1011 18 arranged to work in

10

45

50-

G just _deacml:;ed
o shaft

lums first described.
~ tration (said Figs. 5 to 11) the balls are in which the regulator is usul i : SERRRRRE S
In the device shown in: 111&,5 5 tf) 11 le
nmvement of' the ]wndulmm 1s' made toact
~upon the weight 57, such iw unvhb actmsg as ai SRR

sortof Lounim bhalance. 0

S placed. byf 2 ring or loop, 6, keved to the shaft
1, and ) the semi- eylmdrwal castings 4 are ve-
SEREREEERE RS ;placed by arms 7, which are attached at their | 5 on its axis.
. inner ends to (or are formed integrally with):

the said loop 6 on the opposite mdes bhereof;
25

“here employved as befm*

connection with a second ])1’*0]@&101} making
a pair of projections for each pendulum arm,

and the two, instead of being connected by 2
journal- emmcetlon dircctly to the regulator-

shaft 1, as before, are journaled upon one of
two rods, §, each of which is provided with a
socket-ring, §% working between two stop-
rings, S°. These rods § are supported below
by the bracket-arms 2% and car 'y a welght,

5% which is provided with a central vertical
bore through which the shaft 1 passes, as
shown

In Fig. 11 I'have shown a modified form of

“bearing for the pendulum-arms 5* in the rods

8. In fthis ar rangementthe rods 8 are placed a
hittle farther apart than would be the ease ordi-
narily, and in place of the socket-rings §* in-

- wardly-projecting pivots 9 are sceur ed to the

6o

rods 8, and upon cach of these pwotsimnsm
1‘01101". 9. The inner end of each axis, 5 , 1s 4,

conical roller, 5", the upper face of whieh will be |

horizontal, ::md whichrestsbeneath thevoller 9t
These rollers 5¢ are to be substituted {for the

projections 4°. 111 this construction a nutual
rolling takes place in the parts 9* and 5 as the

1)endulmns move upward and downward.

In the form of my leenuon shownin Figs, 1
to 4, inclusive, the Dalls 5 m: ay be iumnnul
either as shown in strong lines in Fig. T or

The pendulum-balls in this case are also some- |
~what modified in for ny;

“upon the same plmuple s ﬂmt of the pendu-
AIn:the present illus-

thougly construeted

These pendulumg Qe |

what may be (lcswnated as ‘“ dumb-bell?? form, 1
S the lower ball of meh 1}endulum being: he*w
oo 1erthan the upper ball. |
- seeured to, or are for mul direclly upon, their
o axles B whwh arejournaled at their endsin the |
outer extlemztles of the arms 7 and in the

1| as ipossible.

as shown in dotted lines in said liguare. SRR
| the latter case one of the balls is pl&ced atone 1
end of the periphery of the easting 4dand: the:
| other ball a

vention is as follows EREE
the ‘same m 1)01;11 Eiilf-fti*’mc?(@ v1z: The motor 1
Deing S
caused to ey ulw hmlmnhﬂly around an
axtal line: drawn vertieally thirongh the cen-:
ter of the shaft 1.

hands ol a xa.mtc,h L

the lighter i one.

Lothe opposite end.

The operation of th(, ]a,tter Jorm 01 my in-:
the principal 1enmmmg

seb - an o operation, Lhe regulator 18 .

The relative

scribed but not ctaimed 1n this application 1
have reserved to be claimed in future original
applications.

Having thus described my invention, the fol-
lowing is what I claim as new therein, and de-
suo to sceure by Letters Patent:

. An astatie centrifugal eovernor consist-
inn of two or more oscillatory pendulums re-
VOlVlllﬁ‘ with the regulator-shaft, said pendu-
lams conmstmﬂ of 2 pair of balls mounted in
different horizontal planes on an oscillatory
axis, having suitable connecctions with the
said rer-uhtor -shatt, whereby said shaft will
beop emted npon by theoscillation ofthe pend-
ulums, substantially as set forth.

2. Tnan astatic centrifugal governor,a pend-
ulum consisting of a pa,u 01 balls lnounted
1n different houxonhl planes onan oscillatory
ax1s,wherchy their centrifugal {foree will cause

said axis to oscillate, subst antiall y as and for
tlm purposes set forth.

3. T'he combination, with the regulater-
shaft 1 and the sleeve "’ Cirrying bmclxets 28
ol the pendulums nmmitm] upml aANCS %ef*ured
m adjustable bearings in the said braclkets,

and having IJ{‘ll}ll”h m the said 1u*u1¢1t01-
shaft, subst: utblally as deseribed.

4. The combination, with the 10W11lﬂt01'

shalt 1, having a cap, h provided with bhear-
imgs 64 and the sieeye 2 , CArTyIng supporting-

In

70
In this ar- = 1

rangement,  however, the two balls form the '+ 00
same angle of mamly d(‘-” ees as. i UIL ﬁl% EEEEEEER
| o -mentmned fl:tmnwnwnt AN EEEEEE R
000 The deviee ﬂlustmted 111 | 111%‘ oy m Jl - |
ERRERE elusn*e constitutes a somewhat more 1‘}{31‘[”(,017
embt}dlmcnt pmetlmllycozlsl{}ereﬂ than that
I this device the regulator-
EREE 1i1sto conneeted as: before, at its lower
o+ end, with the ingress-v *ﬂve or detent mechan-
SRS E]Slll or:other dwmc. as the case may be, such:
;devlces being operated, as before, by tlie as-

8@@
“This revolution is looking '+
down upon the regulator from above, ina di- 00
rection from: 1‘1{1‘111, to left, or the Sa;me as the 1
AS .thc. veloeity of revoiu-
flon [1ncreases, Uw heavier ball lags: behind 85 11
This tends to elevate the i1
élﬂwer one and depress the upper one, as'in @ ¢ 1 1
the other im'm thereby revolving the casting @
'[‘he ring orloop bunﬂ*secured?
{o theshalt 1, {lw lags 4 tencd to eleva,te the
1 rods S, wlneh carry witli them the collar 2,7 01 1
Y mn*hb A and conseqne nﬂvdepr ss the 1*eﬂ'u-?
éLttm -shalt L, 'whielr action serves to open m‘id EERRES
close the egress-valve of the motor, orto aetu-
ate other dewm% according m fhe pm pose for'

90

I BEEEE o RRR R
]yoaﬂmns ol ‘Hmf welﬁh‘i& 'm(l?
their actions are determined by ¢ alculamoﬂ
" The | so that the mﬂ wlator ghall be as nearlyasmtlt,?

Any novel subject - matter de-
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brackets 2, of the pendulum 5, secured later-
ally upon hollow semi-cylindrical castings 4,
said semi-cylindrical castings having shafts 3,
Journaled in suitable bearings in semi-cylin-
5 drical bracket-arms and loose connection with:

the eap 6, substantially as and forthe purp ose |

set forth. | o

5. In a centrifugal governor, the combi-
‘nation of an oscillatory pendulum mounted
10 on suifable axis, substantially as herein de-
scribed, and a supporting-bracket having ad-
Justable bearings for said axis, as set forth.

‘combination, with an oscillatory pendulum

substantially as herein deseribed, of a lug or

| stop toarrest its oscillation, as and for the

purpose set forth. -

| specification in

| ing witnesses.

.~ JOHAXNES SELWIG.
Witnesses:
- HErmANN Trnrz,

- JOHS., KRACKE.
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In testimony whereof 1 have signed this
the presence of two subserib-
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