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To all w?zom et may coneewn '
| mty and
New York, have invented a new and useful
'_Improvement in the Apparatus for Govern- |

~ ing Mechanical Power, and that the follow-
ing is a full, clear, and exact description

Be 1t

- thereof, ]:eferenee bean' had to the accom-

- 15

- panying drawmgs, whlch make part of thls
1‘0"-spe01ﬁcet10n

- My prmelple oi eovermng motwe power_
 -applies to steam, water, and. other agents. 1
~ suppose that there is a certain range of

~ speed which- may: be allowed without: detrl-_i-
"ment to the mechanical operations per-
. ._'-formed but that the limits are restricted

cand that a pendulum ‘governor. rises and
- falls only through a limited vertical arc
~ when regulating the supply of motive power

90 to.the machinery from one extreme to the |

~ other of its approprlate speed and that any

- other kind of governor is smulerly limited -
~in the range of speed governed. I also sup- |-
~ pose that when the speed falls to’ its lowest
9k ;.ija,dmlsslble rate, the - valve, getes, welr, &c.,
~is entirely open, and when the speed hes at-
 tained the highest rate, Whlch satety a,llows,.__',
-ttt will cause the gOVernor entn;ely to close
«  the apertur es .through which the motive |-
I‘rem 1ts 111ghest toits lowest
. rate, the speed may vary, as is. well lmown,.:
. .elthel on account of increased or diminished
" resistance, that is the gleeter or less quan-
tity of Werk to be done in a glven time, or
in consequence of diminished or. mcreesed
- force in the motive ‘power’ such as the elas-
- ticity
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power passes..

of steam' or the supply - of water.

~ When from either of these causes speed has
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- fallen below the medium and ‘approaches the -
40 minlinum rate the plompt restoration of the |
- medinm rate requires a rapid supply of 1.
~ power, but when from the reverse (311(311111-7*
~ gtances, that is either a dlmmutmn in the

“amount of work’ or an mcreese n the tenslen_E
or force of the moving power the speed has-
~ risen to or near its maximum of safe action, -
 a small change only in the rate of supply is.
- ;-*_:qdequa,te to brmcr back the speed rapidly .
~ to the proper medmm for the new circum-
Tt is not in this view supposed that

the speed will ‘be absolutely the same with

stances

~ heavy loads or low pressures of steam, &c.,

- agitis with light loads or high pressures,fﬁ

the power w111 in elther case be such as to@'

known that 1, J D\mus J ﬁeSON of the.
county of New York and State of-

.:}iel red to by the same letters. _
‘represent the same’ aparatus Wthh I hwe

1. _N;
:'lettmo down the oate.

‘upper, 70°.
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meet w1th pmmputude and to eountelectéxf-f*-.f_--_
‘any tendency to alternate slow and rapid
| actions of the m‘whlnery when no Verla,tmni'-::Q"_'_'_f-'?-';:-"- 7'
'_of the work takes place. .
- To accomplish the pmper I‘eﬁ‘ul‘LthIl Ifso_ﬁ o
| cause the: valve, to move rapidly When regu- .
lating slow . speeds and’ slowly when 1egu-—.'f R

lating high speeds that is- by a given num-

ber of degrees of vertical elemtlon of the

| bolts or arms of the governor when near the g5
Jlowest point of the VE’:Ithcﬂ movement they -~ -
cause the valve or gate to open or close a .

‘proportionately large part of its whole open-

ing,.and on the other hand by the same num-

| ber of i degrees of elevation or depression

o
near the upper part of this range, the: gov-
{ ernor 1s made to close or open a compara-

tively small palt of the entlre extent of'_".;l__:jf:

'_ velve -opening. - S S
The tollomnﬂ' desm 1pt1011 of the dmwmﬂs '

In I‘lﬂures

-’W:t]l ‘make known the manner. in Wthh I"fé_f
ggfeﬂfect the: eb]ects above speclﬁed RN SV
1 and 2 similar. p‘lI‘tS are re—_"_:;_:.
‘Both figures .

80
‘devised to 11111st1.ete the action of my ma- o
‘chine but in dlﬁ'erent POSItIOI'lS of ell thei”-}.:f;- R
ﬁ'fprmelp‘ll parts. . e

1In Fig. 1, the ml‘ve H Whleh 1ee'uletes the:?;ﬂ:ff‘:'_"'é;f" i

.'-:;fp‘mssqge of stemm threugh the ‘pipe Y, is
‘seen to be closed, its two extremities- bemg e
‘in contact with’ the valve seat V, V, and the -
;};Weter gete G is raised. up SO as te pr event the . =
: _;,-_paissege of water threueh the welr ehmnelf_,_-_,
1 X. "This: position of the oate.is more fully L
_j,f?11111streted in the vertical section, Fig. 8, -~
“where G is the gate W a counter weight, endff__ S
conneetmsa rod for drawing up and
9, the'valve

In T Fig.

v 90 ’:,-:5. o

H end the ﬂ'ete G ere both seen’ te be Wlde'”' 05

open. - - .
-B- represents one of the bmlls ef a pendu-- S
Jum governor, of which the vertical spindle
‘is not shown. Q is a scale 111‘11"‘1{1110 the dif- -

_:f-_ferent elevations to which the bells rise the 100
lower eltremlty belng marked’ 40° and the =~
"The conhecting pieces ¢ and e
‘connect the ball B with. the lever C in such LT
‘a mdnner that when B is at 70 the arm of
‘the Tever with Whleh the connecting rods O _
}_fmd D are ]0111ed 1s depressed to its lowest = = -
, | point as seen in Fig. 1, and When B stands ¥
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_ | at 40° on the arc Q as in I 1g. 2y other con-
- but 1t 18 supposed that the rate of- a,dmlttmg--;
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necting: rods dre dmwn up to the hlghest

-; f}felevetlon R T R 110



&

I 1s a vibrating cam 6, moved by the sec-

 tion of the connecting rod D. When D 1s
- depressed the comb comes into such a posi-

- tion that the pin or wrist J comes to the

-

lower extremity of the eccentric slot S as in

Fig. 1, thereby closing the valve H but when

 the ball B falis to 40° as in Fig. 2, the vibra-

~tion of the cam drawn into the position
~ there represented, causes the pin J to be
10

15
. no 0pen1n0 of the valve H.

found at the upper extremity of the slot S,

anid then the valve H 1S openecl to 1ts O'I‘e‘lt—:
‘est extent. o | | |
' Attmched to the V‘LlVG stem 1s an index-rod
K, which 1n H1g. 1 1s seen to point.to O on

the scale L and in this posmon also there 1s

In Fig. 2, the index K,

:_hlghest number on the scale L. The divi-
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sions on this scale are unequal, smallest |
from 0 to 1 and largest from 3 to 4. The
scale Q over which the pointer on the ball B
‘moves, 18 also seen to be divided into parts
~and numbered from 0 to 4. But the divi-_
~ sions are in this case equal.

- In the position
of the apparatus seen in Fig. 1, the pointer

- of B 18 at the zero on  and the index K at

the zero on L by the motion of B from 0 to

1,1 to 2, 2 to 3, &, the index K will be
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made to pass successively over unequal and |

increasing spaces on the arc L. showing that

~ the valye H also opens unequally fast in the
~ different parts of the range of its motion.

By the same descending motion of the ball

- B from 0 to 4 on its scale Q, the elevation of
the connecting rod O, from the position 1n-

Iig. 1, to that in Fig. 2, raises the two toggle

.-]omt arms or prowresswe levers ¢ and ¢

from a nearly horizontal to a highly in-

~ clined position, and as the arm ¢" of the
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‘motion of the bar the O*ate Gr 1s brought
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toggle, has a fixed point or axis n, and the

arm ¢ a movable axis n, on the bar N the

change of position of the arms ¢ and ¢” from

the 1)081131011 in Fig. 1 to that i Iig. 2,

causes the end 2 of the bar N to 1'*ecedeL
from its position at the 0

point over the
scale L, to that seen 1n Fig. 2; and by this

down from 1ts inclined p081t1011 in Kigs. 1
and 3 to the horizontal one seen in Fig. 2
Owing to the progressive action of the

toggle joint bars, the rate of motion of the-

lever N 1s less rapid near the zero point
(Fig. 1) than near the opposite extremity
of the scale where v comes over 4 as 1n Ifg.

2. 1t is easy to see that when instead of a

cgate a shiding valve 1s to be regulated the
bar N and the toggle joint levers ¢, t', may
be used for that purpose. When both a
steam engine and a water wheel are used in
driving the same machinery, the cam and
the toogle joint may be applied as herein

1epresented and both operated by the same
governor.

In order to adapt the apparatus to the use

of high and of low pressure steam the cam

- bers.

pomts to 4 thej

or at 20.

- to the point m/

7,960

' E is made adjustable by means of the index

arm 1, to different positions over the pres-

the cam becornes adapted by setting the

point of the arm I over the respective num-
J 1s when the adjustable
‘bar is connected with the cam. By means
ot the slot # and the recruhtor nut R, the
point of the index I is made to assume the
required . position over the scale M. .
~axis A, will in consequence of the change of
ﬁ pOSlthl’l of the index (from 40 to 60 for
example) be carried farther away from the
point 7 of the slot S. In consequence of this g -
change the total opening of the valve will
be 1ess when the governor balls are at their

lowest position or when the governor, of

~The point

whatever kind, 1s running at its lowest
Speed,'than when the mdex I stands at 40
‘The valve might for example

sure arc M, on which are marks indicating =~
the pressure of steam to which the action of

0

g
Th'e_7-
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11ave the position marked by the dotted llne -

o instead of o Fig. 2.

In order to ‘Ld"bpt the actions of the gate .

Gr to those of the valve H when acting under

different pressures of steam, the fulcrum m
of the connectulo' rod O may be transferred

“when the index I is set at
60 or to m’’ when I stands at 60. At the.

same time the adjustable tulcrum support

P, must be so set as to lower or raise the

fulcrum n so as to bring the cross line ¢

to correspond with the mark 40, 50, or 60,

“set upon the support to which the screw o
fastens the piece P. The numbers 50 and 60

100

shown on one and the same line indicate

that between those ranges the support needs

no change of position. With these adjust-
ments the gate and valve will be made to act

mmultaneously and In such manner as to
open rapldly near their open extremity and
slowly near the closed extremity.

I have herein spoken of the action of re-

volving pendulum governors, and have ex-

phmed the operation of my invention In
connection with the rising and falling of
the arms of that kind of governor, but I
wish 1t to be understood that whatever be
the kind of governor used to open and close

the valve, 1 shall by applying my invention

to transmit the action of the governor to the
valve, gate, &c., to be o*overned cause the
rate of opening or 01081110‘ of the valve, &ec.,
near the full open end to be rapid, and the
rate of opening or closing near the closed
end to be slow, so as to prevent those alter-
nations of too slow and too rapid speed

which arise from the causes herein ex-
plained.

I wish it also to be distinctly
understood that though I have herein de-
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scribed only the cam and the toggle joint
apparatus as means of efiecting the purpose

of my 1nvention, yet that any equivalent
machinery having similar progressive ac-
tions may be substituted for the purpose of
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_i '__ectusmg the ectlon of the governor to aﬂect_
. the valve or other parts to be woverned,
~ rapidly at or near the open extremlty and |
~slowly at or near the elosed extremlty, as -

‘hereinbefore explained. -

‘Having thus explamed my 1mprevement

..__:.-.-__:wh‘mt T claim as my- invention and desu“e tot
| '_seeure by Letters Patent 1 18— L

1. Commumeatmg the .:’LCthIlI of

~ chinery governed thereby, in such manner

- as to cause by accelerating or retarding the

. motion of sald Valves lelo'e emounts of

~ cormdes too much retarded, whether such re-

--":.:;_-'tqrdetlon arises from increase of work or

o re51stence, or from diminution of the ten-

sion of the moving force; and also small
- amounts of regulating power to be added.

: ~toor taken from the engine by a like ehzmge
~of speed when the motlon is too much ac-

~celerated, Whether such a,cceleratlon arises
- _-_.2-5._’_fr0m dlmmutlon of Work or resmtfmee, or|

[FIRST PRWT #D 1913]

g V-
ernors to the valves or other parts of ma-

for the purposes herein set forth. S
3. T also-claim- makmo' the eccentrle curve

-from increase in the tensmn of the movm,._:, S
j:Eeree as herein set forth. ' e
- 2. I also claim eonnectmo* the: Valve fer-;
or part to be regulated to the regulator by
| a cam or its equwalent having _progressive B
| rates of action, when the same is employed
for tmnsmlttmg the action of governors to =
| the parts of machinery to be governed and =~
for the purpose .of causing the ‘motions of
valves, gates, weirs or other analogous parts, |
to take place rapidly for the reﬂ'ulatlon of .
low speed and slowly for the 1egulat10n of -
| high speed substentlelly in the manner fmd_-:;.f-- L
- regulating power to be added to, or taken | ST

{rom the engine by a given cheno‘e of the |
- speed, when the motlon of the engine be- |

FI

of the vlbretmg cam to- vary its position

- JUNIUS JUDSON
Wltnesses _.
Epwp AVER]:LL
J AMDS LANGRIDGE

:Wlth respect -to 1ts center of vibration for
| the purpose of varylng the mplchty and ex- -
tent of epemncr of the Velve accordmg to

‘the. pressure ef steam 111 the manner herem
set forth -
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