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~the propellel -shaft—an emerﬂ'eney-ﬂ'ovemm'
~will so act as to either'permanently or tempo-

50

Unrrep States PATENT OFFICE,

PERCY W. NORTHEY, OF BOX, ENGLAND:

' ENGINE-GOVERNOR.

SPECIFICATION forx:mng pa.rt of Letf;ers Pa,tent No. _655 105 dated J uly 31, 1900
© Application filed Decemher 20, 1897. Serml Nﬁ. 662 678 (No model.) | "

To all whom zz& M J conce?%- |

Be it known that I, PEROY WILBRAHAM',,I
NORTHEY, a subgject of the Queen of Great

Britain and Ireland remdmﬂ' at Box, in the

county of Wilts, Eng lanu have mvented cer- .
tain newand usefullmpl ovementsin Tngine-
Governors, (for which I have obtained a pat-
ent in Great Britair, No. 23,698, bearing date

October 24, 1896,) of WhICh the followmo' is &
spemﬁeatlon

My invention 1elates to ﬂ'overnms clueﬂy
designed for use with marine engines, and

comprises the improved appmatus helem-_-'

after deseribed.
An Important part of my said invention
consists in the provision, in manner herein-

alfter deseubed of a smtable electlm motor

so coupled or eonueeted with the throttle

valve or valves of the engine that it can be

operated to close or.open the same and ar-
ranged in connection with a cueult—elosuw

devwe which will be so operated by the ele-
vation of the ship’s stern or propeller as to

close a circuit or circuits and actuate the
motor in one direction to shut down the throt-

tle valve or valves and upon the return of |

the vessel to its normal position and the pro-

peller becoming again submerged: will close

another circuit and actuate the motor in the
obverse direction to raise or open the said
throttle valve or valves. I am thus enabled

to insure the steam being cut off from the |
engine when the propeller is temporarily

raised out of the water in a heavy sea and

to prevent the racing of the said engine that
~otherwise takes plaee by reason of the sud-
den reduction of load consequent upon this
occurrence, and 1f necessary can anticipate
- this said racing and shut down the valves bo-

fore the load is removed from the propeller
Another important feature of my said in-

vention consists in the provision of- suitable

ineans whereby should racing of the engine
ocenur through any internal cause or m1sha p—

such, for mstance, as the sudden breaking of

rarily close a circuit and operate the electric
motor to shut down the throttle valve or
valves, being refained in the closed position
in the first case by meansof a suitable clutch
or catch until such time asit maybereleased,

Ty

‘arrangement of my appar atus
side eleva,tmn showing an automatlc arrange-

‘the above apparatus.
‘tionof a portionof a steamm showing an ap-

and in the second 1eturmnﬂ'automatwall} to
1133 normal position upon the speed of the en-
gine becoming reduced. Ialso provide means

whereby the above mentioned cluteh or catch

can, when desired, be rendered mopelatwe

1.
e,
.
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and the governor will then, upon the oceur-

rence of any abnormal speed after having
closed the circuit and thus caused the elec-
tric motor toshut down the throttle valve or
valves, return upon the cessation of the said

‘abnormal speed consequent upon thisaction

to its original position, break the said circuit,

and close another circuit, by which the motoz |

will be operated in the reverse direction and
raise or open the throttle valve or valves.
My said invention comprises, moreover, the

further 1mprovements and appmatus helem-

after descubed

60
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In the aceompanymﬂ' drawmer Flﬂ'um 1 1S

a diagrammatical view showmﬂ' the ﬁeneral
Flﬂ' 218 a

ment for dlsconueetmn‘ and 1ecenneetmﬂ' the

“electric motor with the throttle V&IVG or
valves.

Fig. 3 is a side elemtlon drawn to
a reduced scale showing an 1mp10ved float
or contact makmﬂ' and b1 eakmcr device; here:

‘inafter desenbed “Fig. 4isa s1cle elevation;
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drawn to the same scale as Fig. 3, showmﬂ-'_

an improved emergency-governor for use W1th
| Fig. 5 is a side eleva-

plication of the above eleetucal governing

apparatus thereto.

- Like characters indicate corresponding

parts throughout the drawings.

- aisa revmable motor of any smtable de-

‘seription.

b is the float or conta,ct ma,kmﬂ' and break-
11:1*:" device. |

¢ ¢ are solenoids or electromawnets with
plungers or cores d d.

e represents an accumulator or othel suit-

“able source of electrical energy, and f 18 the
emergency- governor.

The motor ¢ is connected by means of smt-

35

go
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able shafting to the throttle valve or- V&IVGS' o

of the engine to be Uoverned and 1 in ‘order

that when put in operatlon as hereinafter

IC0

described, it may, having first effected the
closing or opening of the said throttle valve

| or valves contmue to revolve until it runs




o down and comes gradually to rest I prowde 1 devlee, Wthh mll at one e\:tremlty engage

| . ‘the device shown in Fig. 2 for automatically

disconnecting it thelefrom and reconnecting-
it thereto.

valve or valves of the engine. This worm g
is mounted upon the said shaft or spindie o

80 as to be free to move lengthwise thereon, |
but is caused to rotate ther ewmh by a pinor |

feather working in a longitudinal ﬂ'roove or.| sary, orat any rate. highly deswable, that the

‘motor should be fitted with a self-contained
arrangement for automatically cutting off or
breekmﬂ' the relay-circuit at such tlme as the

feather-way a? in the sald spindle o'

eumferentlal moove near the end theleof

- 20

- which extensmn engages in a recess . formed_f
in a nut 2, adapted to SCrew upon a SCrew- |
threaded portion a®of the said shaft or spin-
‘dle ¢/, and which nut ¢, while free to revolve |
. mdependently of the sa.ld worm, is at the same
- time prevented from leaving the said flange.

- ¢* by one or more screws or pins 7° enﬂ'aemw

behind the above-mentioned flange g* or in

7 the circumferential grooves or by any ‘other

30
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admit of the latter rotating mdependently

. Ing with the worm shaft or Spmdle o' while
o bemrr freed to move in a lateral or 1onn'1tud1-

45
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nal. dlreetlon thereon by means of a pin,
stud, or projection <%, arranged to engage
'- _-Wlth and slide in a Slot Or groove. formed in
the cestmg or frame of the motor or other
n
the rotation of the worm shaft or spindle o’
in one direction the worm-wheel % will be |
likewise rotated by means of the worm ¢, and

convenient place. It will be seen that up

at the same time the said worm ¢ will have
an endmse movement upon the shaft or spin-

- dle ¢’ imparted to it by the nut ¢ until such |
time as the latter reaches the taper portion at |

- of the screw-thread at the end, when the Saad-: the eontaet-makmw device illustrated in Fig.

-1 8. At or near the stern-post .of the vessel
‘as shown in Fig. 5, or in any convenient and
suitable pos&t;on below the normal water-line -

endwise movement will cease and the worm,

g be clear of the worm-wheel /2 in one direc-
To eause the nut 2 to be retained suffi-.
ciently in engagement with the taper screw- |
~ threaded portmns a* at either end of the |

' serew-threaded portion ¢? of the shaft or spin-
dle o' to bite therewith and to travel thereon |

to the opposite end upon a reversal of the |

‘each end a buffer COIlblStlDﬂ' of a collar or |

‘g and at the other Dby the nut .
and the

-} dle o' and-the worm ¢ and the diameter of the

Referring to that figure, upon the"
shaft or spmdle a’ of or one connected with,

the motor o is a worm or tangent screw g,r
- adapted to gear with a worm- wheel h-upon a |
- shaft or spmdle ', operating the throttle

Upon
one end of the said ‘worm g 18 an ett‘ensmn_.
" ¢',terminating in a flange ¢® or having a cir-

To admit of the worm- |
shaft or spindle a' revolving freely without

actuating the worm-wheel % after it has been |
‘rotated throuo'h & certain angle or dlSt&IlC@ in |
‘either dlreetlon suffi

The nut 7 is ptevented fr om rotat-

| Q.FLl

with and be slightly compressed by the worm

The length
piteh of the thread ¢? upon the spin-

worm-wheel % are so designed that the requi-

.site.movement in elther du‘eetlon will be 1m-

parted to the worm-wheel spindle %’ to shut

down or close or to open the throttle V&lVG or
1 Valves with which it is connected. .
| In order that when the motor hes done its

work its cireuit may be broken, it is neces-

i _‘necessmy work or movement of the throttle |
‘valve or valves in either direction .is com-
‘ect this, I preferably employa

pleted. Toef
commutator eonelstmfr of a toothed or other

‘and at the ends of which are provided pieces

orblocksk?of anysuitablenon-conducting ma-
terial.

| rant k' are suitable fixed contacts or brushes

In contact with the face of this quad-

‘m, and the toothed or other quadrant, k& for
| cient to close or open the |
- throttle valve or valves, I form at each ex- |
tremity of the screw- threaded p01t1011 a®on
the said. Werm-sha,ft or spindle o’ a screw-
~ threaded taper, as indicated at a* a4, upon
- reaching which the above- mentmned nut ¢
“ will cease to bite upon the screw-thr ea.ded por-’_; make electrleal contact and close the circuit
- tion a® of the said shaftor spindle ¢’ and will |
© 40
| .thereof

operating the movement of the quadrant-

contact &' relatively to the latter is so geared
‘to the shaft or spindle operating the closmg
and- opening of the ihrottle VELIVB or-valves
| that it'will be caused to move through such
| an angle at.each operation of the motor as to

in the proper position for the next or reverse

-'movement of the said motor..

In order to close the ewemt and Operate

: _,the motor—for instance, to shut down the
__ gthrottle valve or valves at such times as a
ship’s propeller may leave the water and pre-
vent racing of the engine consequent upon

the reduetlon of load thus caused—I provide

I fix a cylindrical or other suitably-shaped

casing 0, having communication through
'_brancheb or apertures b, situated at or near
its extremities, with the exterlor of the ves-

‘sel and admitting of free access of water to
direction of motion of the. latter, I provide at |

.

80

‘quadrantk,gearing or engaging with atoothed
or other Wheel 1, connected Wlth the motor, as.
“hereinafter deeorlbed and which quadrant k go-
‘is connected to another quadrant’’, the cen-
tralportionof thefaceof which latterisformed

“of some suitable good conductor of electricity
- -_.equwalent deviee, 50 as to retain it in place |

- in the szud recess ’?,

05
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tor the requisite time while the brushes are
| in contact with the conducting-face thereof
‘and will break the said eontaet at the termi- .
‘nation of its movement in each direction.
I It will be seen that the circuit will be thus
‘ j'automatleally broken by the action of the
‘motor q itself after the latter has operated:
Ticiently to closé or open the throttle valve
or valves, and that the contacts will be. left

110
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the interior of t]1e said casing b through the -

said branches or apertures, which latter may,.

Washe1 J and a lmht eprm 3 or eqmvelent l 1;efl'd~e_,si__1'f_e_c1',i be governed by suitable valves 07,
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I‘w 5, so as to admlt of tho free. access of
water bemw cut off When desn-ed Within

this oyhnduool or other casing b I place a
float 03, which is preferably formed round or
egg- endod and, moreover, is 8o shaped ‘that

it will ]_316861113 a more or less acute belt or
surface centrally around the same, which sur-
face only will come in contact with the walls

of the cylindrical or other chamber during

the movements of the said float, and thus --

minimize the chance of the said movements

 being affected by frictional contact there-

20

39

35

with. Arranged centrally and at a suitable
distance apa,lt in the evlindrical 01_ot11_el
chamber b are provided two small air and

water tight cylindrical or other metal casings

or boxes 0% having at their opposite ends
cup-shaped dep1 essions or concavities &%, cor-

responding to the convexities of the ﬂoat b3,

and with one or other of which concavities.

the said float 0% is adapted to engage in ac-
cordance with the level of water in the main

~eylindrical or other casing 0. Within the

lower box (' is provided a contact-making
device comprising an arrangement of levers

in the form of what is usually known as a

‘““lazy - tongs” or ‘‘toggle-levers,” or other

'equwalent contact-making dewce—that is to

say, to the short arms ot tWo crossed pivoted
levers b° is coupled by two links or connect-
ing-rods 07 a suitable contact 6%, and at each

of the free ends of the long arms of the said
levers is provided a blook of iron or other |
paramagnetic metal b® as an armature that

will be readily attracted by a magnet. The

upper box ' is provided with a similar

arrangement. Arranged axially within the

floatbPisa powerful permanent or other mag-

45

net 1%, the poles of which magnet protrude
and form the convex or rounded ends of the

said float 6°.. Consequently upon one of the

~sald ends engaging in the socket, cup, or de-

pression b° in the corresponding oontoct cas-
ing or box 0! the magnet will act, through the
thm skin or thlckness of metal, to .:tttraet the
above-mentioned armature blocks or pieces

~ b® upon the free ends of the long arms of the
~ levers 0% and thus through tho short arms

50

thereof and the links or conoeotmmpwoes b7

to move the contact 6™ to close an electrical.

circuit and energize one of the pair of elec-
tromagnets or solenoids ¢ of a relay-switch,

o (the form I prefer to employ being that shown

55

in Fig. 1,) so as to attract the emrespondmw

plunﬂ'el or core d, which is suspended.-from
‘a centrally- pwoted beam n, which likewise

carries the plunger or core d of the other elec-

- tromagnet or solenoid ¢ and is accurately bal-

- 6o

anced upon a bracket n’ or any convenient
support, the whole forming a relay-switch for
connecting the motor o in circuit. At the
ends or other parts of the beam 7 are pro-
vided contacts n? n? which when the said

“beam 1is depressed, uoder the action of one”

or other of the eleotromagoeto, will dip into

mercury-cups or otherwise close the required

shut down or open the throttle Valve or valves
as the case may be.

(_:,l:,"t.

| the motor ¢ in tho' one or other direction to

| 0
Under normal conditions the ﬂoat b3 will
be maintained in engagement with the up-

permost contact box orcase b, and the throt-

tle valve or va.lves consequently remain full
open.

In a device such as the pxesent Whlch de-
pends on the -action of a float for its opera-
tion, the difficulty is present that the float

.75

must be spasmodically affected by the varia-

tions of sea-level, causing a- corresponding

alteration in the. helﬂ'ht of water above the

float, any reduction of head causing a certain
| mo*neotory outrush of water whloh must, but

for the device about to be desorlbed have the

‘effect of frequently pressing down the float,
and thus closing the circuit “hen the W&tel- |

30

level obtained is, perhaps, many feet above

‘that at which the electrical circuit was de-
To avoid this, the lower
ape1t1:11e b’ of the casing b is dlrectly con-

signed to be closed..

nected with a pipe o™, and the upper aperture
b’ is likewise connected with the same pipe

00

b*' through a smaller pipe b**, fitted Wlb]l a

ball or other suitable valve b"“‘“*

O*#%% is a baffle or check plate hmﬂ'ed at

the point 1 and free to play between a seatmfr

2 and stop 5; but there Inay, if necessary, bo.

95

a spring 3 to assist in 1alsmﬂ' the- plate b’l“*" *

from its seating 2.
As water enters the pipe OF

the water and float in the casing & will be

it raises the’
plate 6**** by impinging on its lower surface,
‘and 1t is thus{reeto flow both upward intothe
pipe 6** and to continue its course along ¥ .-
‘Upon the stern of the vessel rising, and there-'
by lowering the level of the outside water,

ICO

105

‘unaffected until the predetermined level is =

reached, by reason of the valye b*** at once’
closing and preventing the egress of water
-throuﬂ'h the said casing b. Moanwhﬂe the
pressure of waterin the pipe b** will prevent"

110

the plate 6**** from rising from itsseat. Con-

sequently water only pa,sses through the ap-

erture 4 until all water above the casing b has .

run out, whereupon the plate O*¥¥¥, belnn'

relieved of downward pressure, will be for oed*

upward by the pressure of water escaping

from the casing b, (assisted, if necessary, by
‘the spring 3,) and thus allow the float to fall.
| An impor tant feature of this contact making

11§

12C

and breaking device is that the contacts s1tu- |

ated in the float-casing 0 are tightly inclosed
‘within fluid-tight boxes or cases 0%, and are

consequently protected from the corrosion

and other deleterious action of the ‘water,

- which, especially in the case of salt water,

would otherwise cause an uncertain and in-

125

efficient action and a rapid deterioration and' |

‘destruction thereof by electrolysis.
The cylmdrloal or other oa,smfr bi 1s SO oon-—“x.

...........................................................................................................................................................................................................

can bo rapidly removed in order to elear out

any deposit that may have accumulated in

circuits on the one or other side to _opomto ‘ the cup- shoped depr essmns or GOHORT’IUGS b




thelem or at the same time to examme 1fj_'

Io

- of which are secured to a collar 73, r1ﬂ'1dly_.."
- fixed to the top of the governer-spindle J4 |

- and the lower or other ends whereof are se- |
-+ cured to.a collar or sleeve 77, free to slide or [

necessary; the. float b° and. permanent macr-

~ met b°in order to test its magnetic mtenswy
I find it highly desirable t0 eleetrolytlcally'
‘deposit a coating of copper on-this steel per--
‘manent magnet, so that any salt water which |

thereon. |
Aecordmn' te the second part of my inven-

out of the Water

centrifugal governor £ of any suitable form,
but preferably of that description wherem

in Fig. 4, the spherical or other weights £’ f’

move, lonﬂ‘ltudmally upon the said spindle f*.

- and having the purpose of a commutator.

In connectron with this shdmﬂ' cellar or- sleeve_

. f%Isoarrange three or other cenvement num- .

. ber-of conta,ebs or brushes o that under nor-

. hereinbefore - mentioned sliding ceollar or | the prepeller

"~ gleeve or commutator f° upon the spindle f* |

- movethesliding eollarorsleeve 15 engage with

a fixed collar or projection 78, provrded upon | cuit the constant variation of such pressure

| ‘an extension f9 of the latber and under the |'has eaused continual movements to occur in

action of spiral orother sprlnn's ffirmlylock | the governing device and which has resulted
-in the “worrymg ” of both engine and gov-

T ‘With this const&nt variation

mal cendrtlens one set of the said eentaets

- or brushes o-will form electrical contaect and |
~ be in series with the relay-circuit to so oper-

the speed of theengine by inereasing that of |
a,nd causing the spherleal or:

the said sleeve or collar % in that position,

- To.enable:the sliding collar or sleeve £5 to |
. be released when desired, and thus allow the |
governor f to return to its normal position, I |

- form the governor-spindle f* or a suitable

. 6o

catches f% so that by pulling or operating |

8  the. ether extremlty ef the said rod b, Whlch

at any g
and by forming electrical contact with ‘the }
' other.set of eontacts or brushes o close a cir-
- cuit to operate the motor to shut down the
“throttle valve or valves, and also, if required, |
~at the same time to choke the exha,usb
retain the governor

pivoted two or other.

when the governor acts to-sufficiently raise or-|

‘any-movement caused by such variation ma
~only partially and not completely effect the
portlon of it hollow or tubular, as indicated ?,mskmg or breaking of such contact or fail
~ at f*, and within such hollow or tubular por- |
tion I arrange a rod p, the upper or one end
“of which is connected, by means of short |

- links or conneecting- -rods q, with arms or pro- |

- the said spring s being released when desired .
-and: allowed to press aﬂ'amst the end of the, .
- hollowortubular ﬂ'overnor-spmme f4orother

f’.j'_convement abutment.
as. shown in Fig. 1 and illustrated in detall' f

The hereinbefore- mentroned spparatus ma,y,:
I pre-

be wired up in any suitable manner.
 fer, hewever to employ the arrangement

: shewn in Flg 1, wherein % indicates Lhe elec-

' tromotor- clreurt v the relay-cireuit, and 2w
' the common. leads The path taken by the
'electric currentis mdleated upon the dla.grem
by the arrow-heads.

I .am aware that it has before the date of-

: pre,]ects beyend the ﬂ'evelner—spmdle f4 the,__;
1 said hook-catches f%can be moved outwardly

| and disengaged from the collar or projection
1 f® on the sliding collar or sleeve 7%, To re-
| tain the hooked ca,tches I

70

]:)erma,rrentlyr 1nop-

| erative when desired, I provide upon the lower

may come in eontaet may heve no- actron_?or projecting end of the above-mentioned rod

| p afixed or ether collaror head r or a nut orthe

like melosmﬂ' a spring s, and I provide an- -

tion T prowde for actuating the motor ¢ to | othernutzor other convementmeans whereby

close.the throttle valve. or valves should rac- | the said spring-s can be compressed and ren-

' ‘ing of the engine take.place from any cause | dered inoperative, but which will admit of

| other than, for exa.mple the propeller coming }
For this purpose I prevrde-

75

8o

- The strength of the :
. 8pring s is such as to admit of 1ts forcing
{down the rod p to permanently hold the

are meunted centrally, or approximately so, | eatches f7 out of engagement with the colla,r

‘upon springs:f* 2, the upper or outer ends | f®upon the sliding sleeve 1.

99

95

my invention been prepesed to utilize sea- .
- pressure or head of water to effect the gov-

erning or prevent the racing of marine en-
~ ate the motor a as to. open the throttle valve |

]_.j: - or valves, while . any undue acceleration of |
- 35
. the governor 1

~other weights 7' to fly outwa,rd will raise the

gines, " and I do not claim sueh as my inven-
tion.

‘I neath the surface, may be surronnded on all
To |
f in the latter position

“and the bhrottle valve or valves shut' down, | renders any governing-arrangement that de-

- I provide upon the governor-spindle f*a fixed |
. collar 7% to which are
~ suitablenumber of hooked catches £7£7, wlneh—@;

‘sides by mountains of waves exerting many
‘hundreds of tons pressure, which condition

pends-alone on pressure for its operation un-

‘suitable. Again, in arrangements heretofore.

1006

Those methods lead to unreliable and
_maccurate results, since the pressure on any

[ given spot on . a shlps hull can never be a.
| certain sign of the height of water covering
' In a stormy sea the pressure
given pomt beneath :the surface is
‘never entrrely proportional and due to.the
{ vertical height of water above that
“which point, theucrh really but a few feet be-

105

point,

IIO

adopted Wherem the said pressure or head of

erning device. "
of pressure there is always the liability that

contact atall.- My governor, working solelyr

by flotation and being una.ffeeted by varying

pressure, keeps normally dormant and only
jections f1? upon the above-mentioned hook- -acts (and then with certainty) at the moment
'when the water surrounding the pr0pe11e1

has fallen t0 the prearrenged depth

“water has through mechanical devices been
; deswned to make and break an electrical cir-

L2C

Y I2§

by an mﬁmtemmal amount to make or break

130
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What I claim, and desue to secure by Let

ters Patent of the United States, is— - |
1. In an electrical governing appar atus, a

contact-making demce comprising a casing, a

5 float carrying a magnet retained within such
~casing butcapable of movement therein when

the water has reached the predetermined
level, water-tight -cases or boxes above and

| below such ﬂoat and one or more armatures
IO
- tained within said boxes whereby electrical

contact is made or broken and the valves of

the engine operated,substan tially asset forth.

15

. cating with the exterior of the Vessel below
the Water line, a float and contacts within
such casing, means whereby the incoming
‘water is divided, part flowing into the casing

"zo beneath the ﬂoab and the 1emamder into the

pipe connected with the casing above the

float, means to prevent the egress of water
- thloun‘h sald casing, means to admit of the
dlSGhEhl ge'of water above said casing without

water as is above it has run out.

- 3. An electrical governor consisting essen-

| tially of a reversible motor fitted with an a1l-
30
and a contact—makmg device comprising a
casingcommunicating with the exteriorof the
vessel a float fitted with a magnet, and wa-

| ter-tlﬂ'nt casings or boxes having suitable con-

35 'ca,wtles or depresswns adapted to receive the

tact-m akm g device, substantially as set forth.

4. A governmn‘ &pparatus comprising a re-
versible motor fitted with an automatic cir- |

40
- cuit making and br e&kmw device, a contact-

making devme censmtmﬂ* of a casing havmn* |

freeaccess of water from the exterlor a round
- or egg-ended float fitted with a mafrnet and
45 adapted to enﬂ'awe in one or other of corre-

attached fto lazy tongs or toggle-levers con-

2. The combmatmn in a governing appara-
tus for marine enﬂ'lnes, of a casing communi-

passing throubh 1t, and means to prevent the
outflow of water from sald casing until such

tomatic circuit making and breaking device, | for opening the throttle-valve.

circuit connections: controlled by
geney-governor for controlling the movement -

~ ends of the float and within each casing an
arrangement of armatures aebuatmﬂ a con-

&L

Spondmfﬂy-shaped depressmns or concavities
in water-tight casings or boxes, each fitted
with an ar lann'ement of armatures a,ctuatmﬂ*_

a contact—maknw device and an eleetromaﬂ*—

net forming a 1elay -switch, substantially as
set forth,

5. Ina governing a,ppamtus the device f01
admwtmﬂ' of the moto:L continuing to revolve
until it runs down and comes gradually to
rest after having effected the opening or clos-

ing of the'va,lves consisting. essentially of a
‘worm or tangent screw so mounted upon the -
-motor-shatt, or a shaft connected thereto, as
to rotate theremth while at the s
‘the worm is moved longitudinally upon the
‘said shaft by a nut rotatably connected to the

same 131me

said worm, which nut is itself prevented from
rotating bub is free to move longitudinally
and 1s thleadpd upon, or engaged with, a

55 -

screw-threaded portion of the said 3p1ndle 65 -

tapered at each end, a suitable worm- wheel
gearing with the said worm, and spring or
other buff ers, substantially as set forth. . -

6. The combination of the throttle- V&IVB,
an electric motor for operating it, an emer- 7o

gency-governor, eircuit connections between
| the emewency—wovel nor and the electric mo-

tor, a clutch or cateh for holding the gover nor
and anothercircuit controlled bv the governor
- 75
7. The combination of a throttle- Valve, an
electrle motor connected therewith, a float,
circuit connections controlled by the float f01

~controlling the movement of the motor in

both dlI‘GCth'ﬂS, an emergency-governor, and 8o

the emer- -

of the motor, urespeetwe of the actlon of the
ﬂoat

In teshmony whereof I hm e heleunto sub 85'

scribed my name,

| PEROY W NORTIIEY
\Vitn'esse’s': |
A. F. SPOONER,
- J. 5. WITHERS.

. gyt . - . e LT
" .. '
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