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:.w all wham it 77?;@2/ concern

-deeeased late of Pittsburg,
heny, and State of Pennsylvaum did invent:
‘a new and useful Improvement in Speed Gov-.

SPEED GOVEF:’NOR FOR STEAM ENGINES

DAVID D ADAMS OF PITTSBURG PENN SYLVANIA ADMINI STRATOR OI‘
T J AMDS D VVILLOUGHBY DEODASED -- L

SPECIFICATION formmg pa,rt of Letters Patent No 282 480 dated Aucrust '? 1883
S PR I Apphcahnn ﬁleﬂ Mm 1[] 1883 | e |

("*To mﬂde-l‘.r '. o

Be it known that JAMES D WILLOUGH 3Y

B -;jemms, of which the followmcr isa. speelﬁea

Thls mventmn relates to an 11]1];)1 ovement in

slf)eed -governors for steam-engines, the object
AN (o
S tively regulating the speed of the’ -engine, -
~. " whether the same be heavily loaded or with
... noload at all; and with these ends in view my
S invention conmsts incertain detailsin construe-

of -the same being to provide means for POsi-

iR tion and combinations of parts, as will be more
TH A I ':’ful]y explained, and pointed out in the claims.
- Inthe accompanying dra,wmgs, Figure 1 is
;;_a; perspectwe view of my 1mproved governor. | .
oo Fig. 218 a side view of the same.

Fig. 3 1s

w200 vertleal sectional view  thr oucrh the slldmg
oo shaft.” Fig. 4 is a detail view of the ﬂy wheel
P or fllctlon demce: with its 1ntelmed1ate n*ea,r-i_'

._111g, and Fig. 5 is a view of the cam.
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A 1epresenﬁs an ordinary balemced V&IVG B
the casing; and C the casing-head, which lat«-.fa;
ter. is seeured to the casnw in: any suitable
manner, and is provided w:tth the upright stand- |
‘ards «, 'Wthh latter are admpted to support the |
frame D This frame D is provided: on to
30 with the bearmgs b, in"which the horizontal |
' shaft ]] iy journaled a,nd MOVes.

o dmwmgs) byasmt&ble eham or belt, which lat-
2 er passes over the sprocket or belt. wheel Fon
-7 _the horizontal shaft E, and moves it simulta--
. meouslywiththemain drwmﬂ*-shaft The hori-
. zontalshaft Eisalso prowded with thetwo-part
. drum G, the operating-cam H, operating-col-
lar 1, and suitable gearing, adapted t0 move
. onepart of the drum ab a greater speed than
. the remaining portion.

'-;-"....'pt)sed of the parts G’ and G?, the part G’ being
. rigidly secured to the Sha,ft E and prowded

s
Coowo arms J bear, while the part Gr2 is loosely se-
' cured thereto and forms one side of the drum. |

with the annular flange ¢, against which the

SR ;«i These arms J- (two in number) are semicireu-

SR fff'.i' 50

“lar in shape, and are about the width of the
e inner face of the flange, so that when the arms
W bE“u ag amst the sald ﬂmﬂ e the or eﬂtest amount

[E_TTT

county of. A,Je—--

The horlzon-,

ThlS drum G2 is com:- "machme

”: ih of fmctmnal contaet betw*een the Sur faces Wlll

‘be produced. The arms J are provided with

‘the enlarged heads or hubs d, by which thejr
are secured to the inner face of the spokes e of g 5
the portion G* of the drum in any suitable man- =~
ner, and are covered on their outer curved sur- .
| faces or peripheries with leather or other suit- '

N'T FFICE@ N

able material, to enable them to engage the in- =

ner face of the flange ¢ and produce sufficient
friction :thereon to retard the fmwmd nmove-
- The arms
J are so shaped that'when they are secured in-
|.their proper position they form nearly a com-
'fplete circle, and are pivoted to the spokes ¢ on
‘opposite sides of the hub, soas to enable both -
‘arms to be thrown OlltW‘le againgt the ﬂ&nwe R

‘ment of the portion G* of the drum.

¢ by centmfug&l force and cr fﬂte a friction.

-The weighted arm P is
near its upper end Wlth the slot q,

K are springssecured to each arm J, andare =~
Q ,_ad&pted to bear against the hub of the portion. 70
6% fly, or fmctmn and hold the arms outward =~ -
and prevent them when the machine is trav-
‘eling ataslow mte of speed from falling on the o
:hub and producing noise, which Would take
“place when the centmfugal force was not suffi- o
_cient to hold the arms against the flange of th&'f e
_part G/ of the drum or wheel G o e
. Lis a bevel:gear wheel rigidly . secured to e L
ﬁthe portion G- of the fly orfriction wheel, ahdis =~ -
p.| adapted to mesh with the bevel-gear wheel I/,

80
Journaled on an arm, f, of the sleeve M, which
latter. is. r1ﬂ1dly secured to the bhafb B and -
moves therewith.  This bevel-wheel I/ also
o | meshes with the. loose bevel-wheel 12, towhich =~ = -
latter the pulley or chain wheel 1.2 is 11n*1d1y'-_ L
‘secured.. The chain wheel or pulley L*is pro-
‘vided with means for attaching one end of the
-chain N thereto, while the other or lower end .
of the chain passes downward and is secured -
‘to the upper end of the arm P, on which re- go -
movable welghts Q, are mdmpted to be placed ~
‘when it is desired to increase the speed ofthe =~
plowded S
in which =~ -~ -«
the end of the horizontal armof the bell- crank

lever R works. 99

This bell-crank is pwoted to
‘the frame at ¥/, and its vertical arm 1 is pro- -

videdatits 11ppel end with the finger ¢’ qa,da,pted' " .. |

to engage with the annular groove H’ in the .

eam H, or in a collar 11ﬂ‘1dly secured to the

cam, Whlch latter rests directly over the roller o
__ S Seemed to the V&lve-stem T and 1eguhtes_:_;




~ the admiSSioll of steam. The valve-stem T

IO

passes up through the guides 5 and 7/, and is
provided with the shoulder %, against which
thespiral spring U bears and holds the balanced
valve A and the roller Sin position.

V 18 a hand-lever secured to the valve-stem
T, and passes out through the elongated L-
Sha,ped slot W in the “standard> a.
it 18 desired to open the valve the hand-
lever V is depressed and turned into the hori-
zontal portion of the L-shaped slot, which
causes the'openings in the valve to register

~with the openings in the globe around the

i5'

same, and allows the steam 130 pass into the cyl-
inder of the engine. This hand-movement
and low pos1t1011 of the valve are necessary to

 free it from the operation of the cam and allow

the valve to stand open when starting or stop-
ping the engine. -
In star tmﬂ or stopping the engine the throt-

tle-valve is made use of in stopping to pre-

vent the engine from standing on a dead-point;
and in starting the engine to admit the neces-

~sary amount of steam to get up the speed de-

25

sired, after which the valve is liberated tfrom

the position in which it was held by the hand-

0

lever, and s then controlled by the cam.

The
construction and form of the cam are shown
in Fig. 5. The two ends [ and I’ of the same
are of a size sufficient to hold the valve in a
closed position, while that portion between the

- dotted lines is cut away more or less to ‘allow
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- suitable chain or belt.

55

‘thestem toalternately rise and wholly or partly

open the ports. Adfter the engine has been
started and speed obtained to produce friction

enough between the arms J and the part G’ of |

the drum to overcome the weights the shatt If
is automatically moved to the left, as will be
hereinafter more fully described, and moves
with 1t the cam.

roller and allows the ports to open their full
width, which starts the machines, the latter

| Setﬂlﬂﬂ‘ itself down to a steady Speed

To start the engine, the hand-lever V is

moved down in the L- -shaped slot and secured

in the horizontal arm thereof, which opens the

port and permits steam to entel the engine

sufficient to runit. .After the engineisstarted

the hand-lever V is liberated irom the slot,

and the motion of the valve controlled by the
cam. Motion istransmitted from amain shaft
to the shaft Ii through the intervention of a
As this shait E re~
volves the larger portion, G/, of the drum, be-

- ing rigidly. seeured thereto ne(,essarﬂy re-

- 6o
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volves at the same rate of 3peed therewith,
but the smaller portlon G?* of the said ﬂy
wheel, being loosely j jour 11aled on the said shaft
or hub of the drum, 1s free to revolve inde-

When

As the cam moves along the
cut-away portion thereof comes above the

]

| function of a rack-bar.
if the bevel-wheel I were merely a

pendently of the r emfumnn‘ portion, but, being
in gear with the wheel 1./, which is Joul naled to

a sleeve rigidly secured. to the said shaft, is

also caused to 1ev01ve mn the same duectlon
therewith.

Asbefore Smted the p01 tion G?of the drum G :

ally

2D ALD

isloosely Joumaled on the shaift E, butisin geai
with the bevel-wheel 1/ through the interven-
tion of the bevel-wheel 1, whilethe said bevel 1/
is also in gear with the bevel-wheel L#, which,
when the engine 18 running at a Steady Sp,eed
remains _sta,tiouary, and merely performs the
Now, it follows that

to engage the portion G* of the fly- wheel @G,

the said portion would only be revolved at the
same speed with the remaining portion there-
of.
of a cluteh, asit does, and simply turning the
portion G* of the fly-wheel G at the same speed
with the remaining portion thereof, it also

a clutch

75

But in addition to pertorming the office

S0

revolves once on its own axis by means of its -

engagement with the rack before described,

which rotary motion 18 imparted to the bevel-
wheel L, secured to the portion G* of the fly,
and consequentlv causes 1t to be revolved
once at each revolution of the shaft by the
rotary motion of the bevel-wheel I/ alone.
I'rom the foregoing it will be seen that at each
revolution of the shaft I the portion & of the
fly-wheel 18 caused to revolve once by 1ts sim-
ple engagement with the bevel-wheel, L' (the

90

sameé as if the said bevel-wheel were 2 clutch
revolving with the shaft E,) and once by each

ﬁ complete revolution of the bevel-wheel I on
1ts own axis, thereby making two revolutions .

while the-remaining-portion thereof is making
one. After the engine has been started the
ports m are opened to their full extent, and the
chain N is carried around the pulley I? until
the friction balancesthe weight. If thespeed
of the engine should increase, the arms J
are thrown outward with increased force by
centrifugal action, and produce considerable
friction between the arms J and the flange c,
which increases as the speed increases. Be
fore the machine is started, however, a pre-

95

100

105

determined number of wel ghts, Q, are placed

on the arm P, and just the instant the {riction
between the two parts of the fly-wheel is suf-
ficient to overcome the weights @ the speed of
the portion G* of the drum is checked, which
causes the bevel-wheel I/ to remain StcL’DIOIl&ly
on its own axis, and the wheel L’ and pulley
1/°, being loose_ly journaled on the shatt E, are

caused to turn in the direction of the drum,
| which elevates the weights Q and moves the

bell-crank to the left, which carries with it the

ITIO

115

cam H and shaft H, to which the said cam is

rigidly seeured. As the cam H is moved t0
the left the cut-away portion thereof gradu-
7 diminishes until the end 1s reached, 'WhlGh
is sufficient to keep the ports of the valve in a
closed position. As the ports are gradually
closed the speed of the machine 18 decreased
until the -original .predetermined speed has

been reached, when the wheel L’ and pulley
L7 turn back to their or iginal position, and the
weights drop to their original position and

carry with them the bell-cr auk which latter

carries with it the cam H and shaft B. To in-
'clease the speed of the machine, it 15 simply

120
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Tnecessarjf 130 Temove one or 1more welﬂhts )

and by actual test no perceptible difference in-
..+ .. speed could be observed between the engine
Shsnds D oowhen hezwﬂy loaded .and not 10&(1661 atb all. -
- Oneimportant feature in this ease is that when
e ;j+§j.13he friction and W‘Elﬂ‘ht are balanced the engine
| 1o will run regularly and smoothly at that: point | -

e without oscillating backward and forward, and
oo thereby constantly cha,ngmb o the speed thereof
fjfby letting on and cuttine off steam.

]

ot _S'f-[ley I?, onwhich the chmanmps is, asit were,
Nt b&lanced and when there is an 1ncrease or. de
Lo crease. of Speed in the engine that sleeve or.
.. pulley L*will be caused to move in the proper
:if_;__E_.:_f_:;{ff_;if,_f';;_-;;_-5:-':-20_5_(]11‘6(31}10]1 to. ﬂ*we more 01- less ste&m as the_}
Sl case may: be. R

.. ous changes bothin the construction and rela-
Lo T tive arr&nwement of the different parts of my |
L2 5*;_,1mprovement may be. resorted to without de-
oo parting from. the: Splrlt of my invention, and.
~ . 'hence I would have it understood that I do not |-
oo limitb myself to the particular form or construc-.
© . tion shown and described, but consider my-
e 300

3 .__'-W1thm the spirit and: scope of my invention, -
. Having fully described the invention, what |
.. Iclaimas new, and des:tre to Secme by Letters .
. Patent, is—

e 0 35

,;a 1evolvmg sha,ft a two part drum one por-
Lo " tion being prowded with a cam 11g1d1};r se-
oo cured to said shaft and: adapted t0 actuatethe
S valve, and the  other portion being loosely
. mounted on said shaft, and mechzmlsm sub- |
. stantially as described, for moving the loosely—-----
| ‘mounted pmtwn of the drum. at a different
‘rate of speed from the other p01t101:1 of the;.
-*drum substantlally as-set forth.

(g0

R a revolving shaft sﬂsuated above the same and
. provided with a cam rigidly secured thereto,
v atwo-part friction-drum, one part of whlch
S - r1g1dly secured to the shaft while the other
R (& §
S 51:0 be revolved in the same direction with the
. saidrigid part, but at a greater speed, a bell- |
. . crank one end of which is wewhted and con- |
. nected to the mechanisni, substantmlly as de-
' seribed, for imparting the rapid rotary motion |
5 ,__to the fuetlon dewce whlle the other end lS |

5 5

:necessary to add m01e Wewhts to the a,rm P

This machine is very p051twe in 1138 ELthOll

“The fr 1013101:1 device or drum G ,being 'ﬁ?éiﬁ'hty,_ _
acts as a fly-wheel, and the 10086 sleeve or pul-

Tt is evident frbm the foregomg that 11umer—'

self at liberty to make such ehanges as come.

1, The combinémtmn w113h the valve Stem of

2. The combination, with the v&lve stem of

part:is loosely Joumaled thereon and. adapted

. .

euga ed in-a collal on the saad shafb the smd
| bell-crank being adapted, when the friction

‘between the wheel and frletmn device equals. -
| or exceeds the weights, to move the said shaft -
‘withthe mechfl,msm Seeured thereonlongitudi- =
‘nally, so as to bring that portion of the cam s
-'mbcve the valve- Stem which will admit Just "
-enough steam: to- equahze the frlctlon ‘md

weight, substantially as set forth. -
3 The combma,tlonf“wmh the shaft of Q two

_part friction-drum thereon and mechamsm
| for moving one part of the said dlum ::Lt a
greater speed than the other portion.

~ 4. The combination, with the shaft of the
two-part friction- dlum one of the said parts
‘being rigidly secured to the said shaft; and
| provided with a pellpheml ﬂ'mge, the other
‘portion being provided with pivoted arms,.
“which latter are adapted to bear against the
said pempher&l flange, and meehamsm for ro-
:tatmg the portion of the wheel with the

5. The combm&tl on, with the- shaft E, cam -

{ H, and means for 11:1:113&1'131]1@ a rotary. motlon
to the S&ld Shébft of the drum G, Gomposed f}t _

_’_jpulley or sleeve L3 | cha,m N, welghts Q, and
bell-crank R, all of the above parts constructed
and adapted to 0pemte subst&nmaﬂy as Set
'forth

6. The eombm&tmn W1th the shaft E cam o

H drum G, composed. of the parts G/ (E‘rE arms

dJ, bevel-wheels L I/ 17 puiley or sleeve 13
chain N, arm P, Wewhts Q, and bell-crank. R,

ada,ptecl to 0pera,te as described, of the yalve-

&s set forth. !
7. The combmatmn W1t]:1 the casmo* B cas~

ing-head C, frame D, Valve A, valve Stem T, -

and spring U the sald valve- stem being pro-

vided on top w1th a roller, S, of the shaft I,

collar I, cam H, drum G, composed of the par ts
G’ G% arms J, bevel wheels L I/ 12, pulley or.

_-'sleeve L?, cham N, weights Q, bell- crank R,
and means for 1m13art1nﬂ‘ a rotzuy :motlon to

the said shaft. - -
In testlmony wheleof 1 hzwe swned thls
Speclﬁeatmn in the pl esence of two subscmb
11;0’ Wltnesses
o SRR DAVID E ADAMS

. Admzmstmtor
Wltnesses :

‘Tros. T. WIGHTMAN, o
MARSHALL J OHNSTON L

60"

70. |

75'

piv- -
| oted arms at a greatel speed than the- 013]161 L
_portlon ther eof,. substantmlly as set forth.

80..
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stem T, spring U, and means for imparting a
rotary. motlon to the smd sh&ft Substantlally

IOO

105
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