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To (I»ZZ whom Lt ma,y concern L
- Beitknown that I, FRANK H. BALL a 01131

zen’ of the United Stetes residing: atb: Eme, in .

the county of Erie and' State of Pennsylvania,

5 ‘have invented certain new and :useful Im:
provements in Steam- Engine Governors; and |-
1 do hereby declare the following to . be e full,
_clear, and exact description of the mventmn .
Such as will enable others skilled- inthe art 130-

IO Wth]l it eppertame to make.and. use: the same.

e oo osely |
S shaft. ‘D’ is a flange on the disk D, which |
. go forms a female eecentrle on said. chsk
.. aring which fits in said female- eccentrlc D?
R B T ) the hub or sleeve of the disk: D.. Ris the
5-; ?"..*:é.'.'velve eccentrie, E’ the valve- rod. ee]ler ‘and
“F F are the. eentrlfugal'
5 be]]s cennected by th_e arms F" 130 the Spekes'
e | as they must, they w111 be effected by “bhlS’f- -

‘change of tensmn of the springs -F°..
present construction the balls F are connecteduéj__{_;
by the links D? directly with the disk.D, the. = .
said links being pivoted on the balls and con-:és*jii.;-i.i;gsi
.-neeted also pivotally by the pins d with' the -
:dlsk

Thls invention relates to steam- -engine g gov-

ernors and it conmsts in certain new a,nd use-
ful 1mpr0vements on the construction shown'-_

the construction of that class of governors, to

Prowde new parts.or epphenees and to gen-

;.;____;:_erally improve the devme, SO as to obta,m more-'
e e :'_perfect results. ] SRR

©o0 . My deviceis 111ustrated 111 the accempany
S ;;a-.mg dmmngs as follows: .~ -

oo e Figure 11s an elevadsmn VIBW leokmcr from}
R AN EN f’?g-?the left of Flg 2, the arms of the wheel C be- |
. 25ing: broken away to show parts beyond - Fig.
RTINS R £ ) evertlcel 1011g1t11d111&1 section.: Hig.
... .. perspectiveview of the parts B.D E separated
“ . butin their relative positions, the point of ob- |
e R E{'-;SGI'VENJIOH being: from the: 1'1ght of Fig. 2., Fig.
... 30 4 18 a perspective view of the part B from the-
oo opposite side from that seen in Fig.
- . . band 6showthe perts D and D2 respectwely, 3
m perspective.

AL is the: englne sh&ft B B’ is

D2 18

ﬁiE}2 the velve-rod

B elastlca,lly
S S ;--_j;?_;_ bells K to. the dJSk D and also connect with
2_50 8prings. S S Whleh are attached to the pulley'_-
Sl SO, thre.are]::oyr gwmg an elastic' connection be-
T f@f; > tween the ba,lls endithe pulley or dmve Wheel

315&'

‘D is a disk mounted loosely on -the:

D2 ere 1111ks whleh eonneet the

n e o
'
i - I

f-i-move whenever the chenge of load 0CCUrs; but -

| as they could not move without moving the
3. Figs. |

C E3 IS an- alm extendmﬂ fmm the eecen-- |

trie E, and connects pivotally at: B with the:;_-.;:'.'j':_;-"?ﬁi'-'

‘cross-arm B, Other letters. indieating other 55
{ parts will be referled to 11:1 pr0per comlectlon."__;-. .
f-heremefter | e

This governel Works on pleeleely the Same'_i_{

p1 111(31p1e as that in the petent above referred-. o

‘to; but in following. the . construction there 6o
-"shown I have found : that many of" the details
1 ¢an be Slmpllﬁed and many crudities correct- = -
“ed, and that many minor’ parts could be omit-
.g,ted and others re-formed, so as to be more .
.compact. .
S in Letters Patent of the United States No St
1: 5 261 074, dated July 11, 1882, issued to me.

TN The obJeet of this mventlon i8 to! mmphfy I

The eonstruetmn there shown re- 65

‘quired variation as tosize and adjustment ofthe =~ .
-~ various perts for varioussizes of wheels, there-
by requiring alarge outlay for patterns, &e Jin o
“order to be able 10 supply the demands: of the{-.;;;.jg__ R
trade.. |
‘constr uction here shown. I alsofound thatit =
was deslrable to. prewde anelastic connection
-,--between the arms of -the balls and the cross-. -
-arm-or frame B, which T havesupplied inthe. .
‘springs F°. S
follows: There are only two points in the revo-_;-_i-{55._;52521'5;:;._;.{;
“lution of the governor where it can act to move - -
-the valve-eccentric; but a eha,nge of load may . .
-."Occur When the & Overnm is passmg from one Of

This difficulty I hzwe corrected in the 70

The explanetlen of this: pomt 18. 3575

valve-eceentric, they had to wait and hold the
-extra load until the point in the revolutlon 1s
" | reached when the eccentric can move.

e & GI‘ OSS—&I‘HL |
3501' frame, which is keyed to. the shaft. . "C is | e
S oothe drwmg or. belt ' wheel. of the engme and |
. is mounted on the sleeve B’ of the frame B B”

'fby prowdmg the elastlc conneetlon named———e

a_eeeentue ‘can move Wlll be ebsmbed I may

say,.in these springs, and will by them exert 90
“its proper function agsoon asthe proper pomt
is reached. A’ change of load then can effect

its proper ehenge in the relative positions: of

‘the drive-wheel and the frame ab.any time,
‘which change will either add to. or take from 9 5
~the tension of the springs F?, and then assoon .

“as the balls can move, and meve the eccentric, -

-In 13]16

Any centl 1fun el movement ef the bellq:;f;:;i{:;




will move the disk- rotatively on the shaft.
The outer face of this disk has thereon a cir-
cular flange, D', and a hub orsleeve, D°.. The

5 formeriseccentricand forms afemale eccentric,

10

.I_S

pin, e, w

into which fits a ring, D% in which is a pm-
hole or eye, ¢. On the valve-eccentric B isa
which fits into the hole ¢’ on the ring D>
.The eccentric E recelves its rotary motion by
being connected by the arm E? with the frame
B at E‘* which conneetlon 1s also pivotal, and
therefore
length of its elongated shaft-opening. AS be-

fore stated, the disk D is rolled on the shaft
hy a movement of the balls centrifugally, and

. any such movement will cause the female eC-

20

centric to roll upon the ring D* which is pre-
vented from moving with “it by the pin e.

‘The resultisthat the eccentric Kis swung dia-

metrically, and its eccenfricity is changed
thereby. Al these parts are found in the pat-
ent above referred to, but not identical in con-

- struction, the present form being much more

- 25

compact "and preferable, the novelty In this
instance consisting wholly In the construction
shown, the oper ation and the result of the oP-

- -emtlen being precisely the same in both cases.
- One of the beneficial results of this construc-

30

tion 1s that the eccentric E can be smaller than
in the other case.

18 more compact and looks neater and trim-
-~ mer and more skillfully done.

The frame or cross-arm B is prowded with

~horn-like lugs &’ &', which are hollow at the end

35
~ seats or rests for the balls when the engine is

40
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55

and filled Wlth a rubber buifer, and" serve as

at rest. The frame also has lugs b b, Whleh

abut ag ainst lugs on the wheel C at eertfun-

tlmes—--—as for 1nsta,nee when the engine first
starts up, bef01e the balls have acqmred any
eentmfun*al force. These lugs interlock and
carry the load until the momentum is suffi-
cient to cause the centrifugal forece of the balls
to carry it. The pins d d and those also on
which the arms F of the balls are pivoted at f,
are so formed as to form a ball-and-socket

joint, so as to prevent any 1‘];1361&1 binding in

those joints.

The connection of the spring I with the

arms I at F*is made by a clasp or eclamp,
(F* being a clasp or clamp,) so that it can be

_prc)perly adjusted to or from the pivot f, as
required to obtain the best adjustment.

Any size of wheel C may be used. If one
larger than that shown is used, the pivot f
| would be farther from the rim "than in the

present case.
I am aware of the patent to L. G Skinner,

~ dated October 17, 1882, No. 266,214, wherein

60

65

the fixed frame and the loose pulley are con-

nected together by a spring. I do not claim
as my present Invention anything therein
shown. In my construction the fixed frame

and the loose pulley are connected together .

13111011011 the centrifugal moving parts of the

9 | 284, 1G4

latter is concentric with the dlSk and the |
| gines, substantially as shown, the combina-

]

permits the eccentric to swing the -

Another is that the deviee |

o

governor, while in Skmnel’s dewee the con-

nection is direct.
What I claim as new is—
1. In a governing apparatus for steam-en-

t1011 w1t]1 the fixed cross-arm or frame B and
the centr ifugal governing apparatus, of a flexi-
ble or yleldmcr eonnectmn between smd frame

and the centrifugally-moving parts of said

governing device, substantially as and for the
purposes set forth.

70

75

2. In a governing rLppma,tus for a steam-

| engine, substantially as shown, a frame or
cross-head fixed upon the shaft, 2 drive- wheel
mounted loosely on the shaft, a valve-moving

-gear, alsomounted loosely on the shaft, centrifu-

cral balls pivotedtosaid drive-wheel, and having
thelr arms connected with said fr ame OI CroSS-
head, soas to resist their centrifugal movement

i by a flexible or elastic connection, and having

also a connection with the said Va,lve-movmg

gear, S0 a8 to move said gear as they move:

eentrlfuwally, all said parts being combined
and arranged to operate substantmlly asshown.

o. In a governing apparatus for. steam-en-
gines, Sllet&Htl&]lV as herein shown, the cen-

.- t1 1fuo al balls hunﬁ' on the drive- wheel which
18 loose on the shaft and connected: 'Wlth a

30

90

frame which is fixed on the shaft by an elas-

tic connection, which is arranged substantlally

95

as shown, whereby the motion of the shaft is

| communicated to the drive-wheel through the

said frame, the elastic connection, and the arms
of the centrlfuﬂ'&l balls, as shown. '

4. Inthegoverning apparatus of a ste&m en-
gine, the eomblllatlen substantially as shown,

oi the fixed frame B the loose wheel C, the

I00.

balls F, pivoted by their arms ' to the loose

wheel, and connected by sald arms with the
said frame B by the springs I®, the disk D,
connected with said balls by the 1111Ls D? and
with the loose wheel C by the springs S, and

105

bearing the eccentric D', and finally the valve -

moving eceentric E, connected with the frame
B by the pivoted arm T and with the eccen-
tric D’ by the pin e and ring D>

5. In a steam-engine-governing apparatus
substantially as Shown, the disk D, with fe-
male eccentric D’ on its face, and the contained
ring D? in combination with the slotted ec-

110

I1s

centric E the arm E? and the pin ¢, and the

pin-hole ¢ in the ring DA &11 SIlet&]ltl&lly as
shown. .
6. In a steam- engine-governing dewce sub-

stantially as Shown the arm or frame B Ppro-

vided with lugs or catches b, for eng ao*mg or
clutching the duve wheel C subs‘rantmlly as
and for the purposes set forth.

In testimony whereof I affix my swnatme n
Ppresence of two witnesses.

FRANK H BALL

- Witnesses:
JNo. K. HALLOCIL,
RorT. H. PORTER.
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