Patented Apr. 27, 1909.
CRHRLETR—RHELT 1,

.f.: .:.-.w
M e o o ~E= J.ra.li....wﬁ.lﬂu“ h!.-n.r,...___.. H
g ..._...f__..u_...... .H..H..Hlﬂ.lﬂ...__. L pad i u.uﬂ.ﬂlﬂﬂ:l.u"

7
oty
< 2

I,,;I"H:;l N ¥
rrf»_..":'. - .
) ;;}" .-"‘f'

i
PR

'..r-

v

# S
1n....1||.|.ﬁ.-’._..- -_.__ .l.‘. E R i B u-'l.l..‘._....il-._-_ Tondd L O N Y O N T e T
aatqlﬁ:jglﬂnﬂ F_IEE i

AN,

iy

e,

DU L
ISTVE ENGINES.

H

MAYO & J.

SN VNN

ai.f///

i
: f_,, 2
= TR TR I LI T e ML

= ; L
e s, " ke Pl PP k. Sl L b - -~ I s
- ¢ o -
'I'ﬁ F Lo
- L
-t o - - . ' e o — em—— T --‘I'—
1 t

A
o,
s
Vo

e

———— . | e——
L

Z #

el ot Y

/;

=

/.f
ZWIRZ

AR\

Vi

ThrsRS

///AF
> /f/#/‘ D,

APPLIVATION FILED JUASL 4, 1007,

GOVERNOR FOR BXPL

W, €.

7

%/

..1-...-1
-
‘l
-

ar"“’.
riF
3

Fﬁ: .
e PL';_‘ '
C‘-’r A 5:;;,;1.-'_ II:J &.“ "

I NT 7SN TORS

Mg

oy
r - . ‘_i b o
i - ‘2 wie T
ot o _,.-""ﬂild_; L
1+

2 _,“5',.

—

7

...FI "flr T
-

o
' - a

z..,ziff s
Eﬁ’
p

i

7,

F

7y ¥
Ay

I;T.;

L
175
L

P
2

[ 7N AISS/S

!
t A

—
PR



L

L - * ' ‘..l.
e ' [ ﬁ.h ’ e - - W el e m——— I._-t-l..l.l. r— a ! ‘1
IR Ive ! w e _ va = “Ry P
a7 - -_..w o, i o i ., T \‘. \_\_.h..'.iu_ - _ i
- ! -— . ._..-,_1 = m rr .-...______...u - F -\\ P ". .J..u.rh.. Iy .._...__...___._.__.
o cen i s e, ‘ ; S -
. N 5 T R U .._____ iy Aoa L R . R B e T e e e R s i “.\.____. £ ™ Ly = Far A - ._..I\n._.
s a " 4 ' - - - .4 a - F -
g SR B ST ST L T e x gl
] . — ot
r * .“.f....-u.ﬂ- ] SN, ..m ‘.UH. h.w-
: Ehan . E # .
_. -4 ] ..._*._.._ ] T b
: et wi=rd
r m .-_r.._.-“ -H.mw_ |.-._.|._-_..l.._-...
e | A il T
~ 11. F L] ._.J ) 2 1_ .iﬁ.: |.“IH”P
S _ T L EET
s n S 3 Pt ".uh. Irr!.&u._.
h - 1 T ......... 1 ..H__#H.h- }F
. 1 H o - ..._Tﬂ_ "
N -._” — - .”lll.-. - om .. ﬂwm ..m.m
TR wm 2
. . ah h Vi . .__ -
- o N R T AT T AT T A TR 3T _T\aw. TR L T k. d
.-1.... . . T - o .“ e e ..|1‘..-I._..l. rl.....L‘IIHI._T-. |-.......r , - -».-Ihlul.\..ﬂ_.r_-..__. T .” ...ﬂ.|n...-.__.u|._..u- ....n..h_ .“ o m. “.J ﬂ. - T — ..‘—_...ht .
DR , N A a e e ae s e v yhit d /
) - \ gt PR I LA N N T & S .J...u-!..-.f..w..r-..-ka.k... 1Y .._ .\\
e : T T T M O W I ] L& ¥ §
- 1, : m C R R L T N L L W it LV |
T e T L e e el ) Trfelmicr iy
: A e T T R T T e e u
B .i-._r”w.. [ -.1_.-.._... & .H_.l....-.}.u_,..l..u.l.r. - .I-......._u...“. EE‘“.} rybﬁ " N > —
- -— - - - [ - T . r ._“J._ 4 _-._.
. . H B ST e g T, o n b x
e “ . Ay RNy
. -+ ..|-..|.| 1 . [ N r 1.-.. -
» “ : : i vw "...n...._..__.. F hﬂﬂf\\ H ! pd ,.____n._.w
. : m A - ¢ j . - L
“_..- . - ._ m u i ._.‘._r. m.l.lr
" ..._ Arrmap . ae- mem | pe—— e s e e o —— J e H
+ F LI - - klﬁ
- . . m : Fa .___._u T -
M m e m et ime m e ' ’ .-"..n .....' . ' | . ..r.l.' \.-. h...._..lhk____\»
- i 1 : - .-.h
.1__\.\ i r H r r -
r toE ' M .w ". q __..__.._..\h\w
[ ' N . - - r .
. 1 oz : ' .l{.\....l..m__
b - L] a ¥ “1" -1..__ “ Ml
. .._. .I.u ; . t1 r .- — -L.l.-
S e | ! Yol i P
| - | : e n i 7Y rd g
* . _. o 5
: e Pt : ; - " I
ar - " 1 1
! - 1 : : ' . ’
i . - : .. 1 : . : .
- m_ B 1 - “ -
o .. : \ .. : ¥ 1 ) g
i - ; ; _ . : s 3 1 -~ “.}ml Pl S
H 1 il I Al l‘-‘
- . 4 " N i i ]
"_ :._...1..\1\ i : : ﬂl. \\v — .1“_ ﬂnr LT HL. '
. : b t : : . - 1 u um
: m 4 . “ -r - .ml'_ “. Frul [IH....I:
i . : . n i X e et Sy e - i “
i 4 . i ! L il - - i _
o S _ - " 1T .
“ . ; : A ! i
! : : ! . : : o | o
! : 1 -
__ ! ! , ; ' : 7o _ b \M\ !
- - - - r L]
1 - ] a0 '
: : " ] : i < e : : Q..\
r B » e, et —— S -
- .._...1 - .......... —-—ya aor oy :_..ls_-ll.lu.l..-l.-m-.a.l Lo e d el S e m S e - a =9 R pwm m re———Em L - i ge - -amE  m . - — - ..ll.....ll.-l.l..-_“__ . | _-L|1.-:. pam e my m w o - —_ .. F P P FA e RERTY = - A r— L — e — -
Foog ; ’ - : : ; i : :
t _ C : t : ; . -
P : | h | “ : " : ! .
P ) : m _ﬂ ; : -
b : | | ! _ : h. : e
b : ; ; : ; : : .
] ] ' 1 !
h ¢ M 1 [ I H % L]
P : M _, i h ; ! |
I ! _...H H I R
m m - s " ) £ .-..l .1' ._..1 ql.._l-._. . o - ma - I T - I T T —— e S T TSy AUy Wyt —— [ Y R N T UL [ VL R —
. ™ em g .”..-lu..l.....ll.qur.......p.l....l*-..l.-.r.-. [ I...“ e .-_l....__...r.m..ll......ll..l: —_ ..-.|u.l....l..-..-:l.r._.. .-_-.l1.ll..._“.1-1-_.r-. T TRy s R R T I T T T ._._u. N (. - . . v 1 i rp—
“ [ X ' T ! ; ! i -
N ; i . . _
; i i : w : i ; o, i ]
! : H 1 A 1 _ _... - i
; : T _ i T T . \ S - -% am = e A s
: i ; : . 1 ! - ' X y - :
._ - a . - F M, - .__..-.w —y “ " o " Y .1...... .. _.....-.M ..|.1I..-..._ - T et i F o Lmmdcramu 2l mae a -, - - -
T _._r.l.-_ ..........‘-.-. h = - L L e N ) . ] ._.L-....rv .._‘-. . ....l\\'.ﬁ -._-.l. ol = " K v ..n.. ....__ . M ..u. . .. w.......-.__ﬂ.._n.- R N T ["LEFL RS IS Hl = PR LY T e
__.... ....H .r.- N - .r... ._m__ . .\....1.. - .. - .._-:| w -.. I ” I - -- “r - .a__ .T..- .|..._.“ n i L !
: ....r - A 1n.-1..u.. -t Ta TLtas e |-_.. ._.H-u_.. “.H...t._..L__r.I.\l‘...-1...\-.l._ﬁ._..1m .‘-.-r- B .|m..L-..__.......| ..._.h- ..__.I._. -t H ! - " - - +.l.-.. .“_. : 7 - . _ e -.lﬂ...“_.u..._..|1 ..n.-..n. u_|.“ : iy -
w .. i - ” - o : k L H . - - S T I-“.“ - - = a x ‘....|..-. “ _ _ - . .— » i » .
. 1 ' ; N H , & o } i o 3 L BT,
4 d 4 L ". H - - ﬂ-ll ! . . 1 L]
! : : ; : . . - . . : i ; 1 A .
, : ; ; “ ; ; ey o S U S NS S -
. L] 1 u b 5 . . , . N r
” , : _ i : . £ | ! : ”
“ : m_ m ¥ i S _ . v L ..H._ i : . F
a " B | - - ._1 B 1 y .
| ! m m ¢ - i .
1 = ’ H . . - i ki I
- H i H v I n R - Ll - . ) i E N M R TR LA — - W os e,
r ! i ¢ " . L ! r._l..ﬂ-......q..... S el .1_-.-.1 ! L - - = aatqIag T
' H i ' ‘ e H .\ . R T .:.;,,_w...,..._ u.wﬁJ -+ . ] _7..“,...3:_..__._TL......;.. .
—. - 1 r b I = - _" u_.T.-..—..u.Jq—.- h._..—.uu ! p | I ..n....h.m- [ .nﬁ. EILEE
.. ; : . I { i _, . RN NIR R E:m__r: ;o3 i FHUS R
., L . ; § m i ‘ i N e mci L I e AT [ oy _.::_T:. i H.___._...:...* :
1 . . ; 1 . Y . R ;._ HE .._... i “_..._._.rv.._..-__ m 1T .m.. 1“.m 1: _n.__. R R |
g : | 4 1 ._ H f # . 3 1_._._... u.:...u."..“,....".r._m.__r:.. H 1 .".._ 4 m J ! u :_._:.-.r__ v
¥ 1 = = -, - - r - W L.u B u.- ._4. .1.‘_ _..__._.r. ] —_;_. ' . - .r._“- ] “ﬁlﬁm__ .
! : i : T a P L A T R e e e R E{ EE AT D I H AN O
.. ! ’ : AN v sES s TN O Pt ! L “:H“m: AR ; gt !
, " : Y A SR R T B
M “ I ] " T . ;.w Vagiigpabiiaedh oo __r.mﬁ: F.W :__rmw. ; pm__..m;.h_u... {
i [] ..1 3 " H . - ‘
_. ; b SN H S
H : 4 { _ et | ] _F..u% ._._____. m
i C | T B ,
; 1 ) : ; ; ! VRS
ﬂ ; : t “ 1 tu— e m
4 ! w — _ .___I_ .H..n.-_ m
: .-. ' v om ot 1
7 } . : ! ﬁ - 1
e m _-nul.j_. .......J.-Hlt_. “ t ‘ - "} | .—
M. H m _.1.___-_._._..' h. ..- \‘_\1 H] { #IIF.IIIuIIll.-...t....Il'...-.I.-.._-i;q-- m e .-l....l.-.r..r.l!-l..1|.-. ] ....I.rl.l.-l...T-..l...-.l-H.m M
i e g i i ¥
- . n ___Vhi_..-.__“ .\.\__q. ¥ “_ ’ H
1 ! h ;
'S r .ml m ~‘u .”.l.
- ...._l f':!!!raiijxllin ., TR PCCE .._\..I|.. o ny 1I......M.. .ql..l.._.......lrnll.__..lln..l..-_ - b ...”..m.lr j\lii\L - J -.“
. mmmrr-omam w FH R = TR T s - E m_rw — .- il S el T L b oy
- : h\\. it
. wu KT
™
. H“
o



UNITED STATES PATENT OFFICE.

A e —— S e TR

WILLIAM C. MAYO AND JOLN HOULEHAN, OF EL PASO, TEXAS, ASSIGNORS OF ONE-THIRD
o TO GEORGE E. BRIGGS, OF BARSTOW, TEXAS.

GOVERNOR FOR EXPLOSIVE-ENGINES.

No. 920,074.

Specification of Letters Patent.

Patented April 27, 1800.

~ Application filed June 4, 1907, Sevial Mo, 377,169.

-~ p— e+ el B A

To all whom it may concern:

‘Be it known that we, WiLLram €. Mavyo
and JouN HoULEnAN, citizens of the United
States, residing at Kl Paso, in the county of

5 El Paso, State of Texas, have invented & new
and useful Governor for Explosive-fingines,
of which the following is a specification.

- This invention has reference to improve-
ments in governors for explosive engines,
10 being desiened more particularly for use
- with multi-eylinder engines, whereby such

-engine.ﬁa mayv be maintained at practically

constant speed under great variations of
load. |
15 In order that the invention may be best
* understood a brief consideration of the con-
ditions giving rise to the Invention will be
found of value. S
- Inourcompletesystem of motorear propui-
20 sion for urban, suburban or interstate trafhic,
of which the present invention is an integral
part, each car, whether used alone or coupled
into a train, i1s a unit 1 itself incfuding a
prime source of power and all the several
256 parts necessary for the automatic perform-
~ance of the operations of propelling and con-
trolling the car. ¥Tor a prime source

30 the multi-cylinder type are deemed predomi-
" nant and ouy present invention is based upon
the use of such type of engine, although not
limited to any-particular type, size or power
of engine or kind of fluid fuel used. We
35 may state, however, that a twelve-cylinder
- engine of cither the two-cyele or four-cyele

type, and preferably the latter, has certam
advantages in connection with our systen:,
and we prefer to use such an engine with all

40 "the twelve pistons connected to one crank
~shaft in such manner as though there were
three four-cylinder, four-evele engines con-
nected to the crank shalt one hundred und
twenty degrees apart, with six evhinders ou
45 each side-of the shaft in a more or less hon-
zontal plane to said crank shaft, but u tias
connection we mayv simply follow the best

. practice. ' N

 The present invention s designed to re-
50 place the prevailing methods of throttle con-
trol and spark control for gasolene engines,
which methods of control are wastefud and
inefhcient, and the object of the imvention s
to obtain the greatest possible effictency and
55 at the same tune maintain the engine ander

Of |
- power in such a system the advantages of an
- explosive or internal combustion engine of
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! substantially constant speed whatever be the
load so long as the latter does not exceed the

limit-of power of the engine. Of course, it 1s

‘not designed that the engine shall run at an

actually constant speed, but by means of
other structures comprised with the general
scope of our system, but not entering into

this particular invention, allowance 1s made

tor these variations.

The present invention consists of .a gov-
ernor responsive to- variations in speed and
designed by sueh variations in speed to cut

into and out of aective service certain of the

engine cylinders, but to always maintein
certain other of the engine eylinders in active
service except under certain occasional con-
ditions where these constantly active cyhin-
ders may tend to speed up to too greaf an
extent.

- In accordance with the present invention
the power developed by a certamn prede-
termined number of engine cylinders, say
four in a twelve-eylinder engine, 1s unaftected
by the governor, which is designed to cut into
or out of action additional cylinders as re-
quired, so that the constantly active engine
cylinders may work at or about full load,
which in explosive engine practice 1s feund
to be the most efficient pomt of operation.
When, then, other eylinders are added m
response to an ncreased demand for power,
these added eviinders will also work at or

near full load, and, therelore,most cfficiently.

Furthermore, provision s made by the pres-
ent invention for disconnecting the engine
from the Joad should an overload be applied
as, [or instance, when 1t is attempted to
start a cur under high gear or to take a grade
under high speed where the conditions
would lmpose an overload upon the engine,
so that the motorman controlling the car
must needs estabhish the proper speed rela-

60

65

70

75

80

83

95

Lion bebween the engme and car wheels

crder to obtam the requisite power to start
or drrve the car under the conditions named
or any other similat conditions. ;
With all these considerations in view, the
mvention and its purposes will be best un-
derstood by reference to the following de-

companying drawings formyng part of this
specthieation, m whieh,- - 7

100

- seription taken in connection with the ae- 105

Fiocure 1 1s a longitudinal secetion, with -

parts in elevation, of the improved engme

covernor; and Fig. 2 1s o diagrammatic rep- 110
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- regentation of the electric circuits entering

10

15

- secured the governor balls 8.
~mactive position the balls 8 are supported

20

30

Into the operation of the governor.

. Referring to the drawings, and for the
time being, more particularly to Fig. 1, there
is shown a shaft 1 representing one end of
the crank shaft of the engine. Fixed upon
the shaft so as to turn therewith is a sleeve 2

formed near one end with an integral collar

3 frém which project arms 4, shown in the
drawing as two in number and diametric-
ally oppositely disposed. These arms are
curved so as to project toward the other end
of the sleeve and at their ends they are bi-
turcated, as shown at 5, and receive between
these bifurcated ends the pivot pins 6 of
arms 7, to the outer ends of which ]latter are
When in the

by brackets 9 fast on the sleeve 2 beyond the
collar3. Extending from the collar 3 toward
the other end of the sleeve 2 is a cylindrical
overhang 10 parallel with the outersurface of
the sleeve 2 and together with the said sleeve

~constituting an annular chamber housing a
25

helical spring-11. . .
Mounted to slide upon the sleeve 2 and to
rotate therewith is a cvlindrical member 12
in one end of which'is formed a longitudinal,
annular recess 13 of such size as to receive
the overhang 10, which latter acts as an an-

nular piston entering said recess 13, while

- that portion of the cylinder 12 between the

39

40

45

recess and the sleeve 2 enters the annular

chamber between' the overhang 10 and the

outer tace of the sleeve 2 and constitutes an
annular piston for said chamber. In suit-
able grooves in the {ree end of the overhang
10 and the end of the cylinder 12 entering

-the chamber occupied by the spring 11 there
.Aare pacling rings 14 arranged to make joints

that are nearly but not quite air-tight.
~Kach arm 7 carrying a govérnor ball § is
provided with a short angle arm 15 on the
side of the pivot 6 opposite the hall 8, and
this arm has at its end 2 slot 16 through

-which passes a pin 17 secured in ears 18
“Tormed on the corresponding end of the

cylinder 312, while between these ears 18 the

~ cylinder is recessed, as shown at 19, to re-

50

55

)

65

celve the end of the short arm 15. |
Now, considering the structure thus far

described, let it be supposed that the shaft 1

begins to rotate. The sleeve 2 and eylinder

12, together with the arms 7 and balls 8, also
rotate and the balls 8 tend to move away
~ Irom the brackets 9.

| This tendency is com-
municated to the cylinder 12 through the

angle arms 15 but the movement is resisted

by the spring 11. As the speed of the shaft
1 mcreases the centrifugal foree acting upon

the balls 8 ultimately overbalances the re- -

sistance of the spring 11 and the balls move
away from the brackets 9 and the cylinder 12
Is moved vowsrd the arms 4, compressing the
spring 11 to ‘a.correspontling extent. As-

920,074

suming a still greater increase of speed of the

shaft 1, 1t will be seen that ultimately the
cylmder 12 will be moved along the shaft by

- the outward movement of the balls 8 until

the resistance of the spring 11 becomes sui-
fictently great to prevent anv {urther move-
ment of the cylinder 12.  As the shait 1 de-
creases i speed the reverse of the movement
of the evlinder 12 and balls 8 takes place, the

cylinder 12 moving awayfrom the arms 4 and

the balls 8 approaching the brackets 9.
During the movement of the eylinder 12
to or from the arms 4 the air confined in the

chamber housing the spring 11 and also in
the recess 13 cushions this movement be-

cause ol 1ts mability to. move rapidly past
the packing rings 14. - There is, therelore,
introduced a dash-pot resistance to the

movement of the cylinder 12 which prevents
1t from responding too quickly to changes in

speed of rotation ol the shaft 1. It is not
designed that the damping action due to the
dash-pot.should be very great; consequently,
the recess 13 and that containing the spring
11 may be made small since, with good pack-
ing, the air can escape but slowly. It will
also be seen that the llength of these recesses

70

80

50

1s 50 great as compared with their area that

a consitderable movement of the balls 8 will
oceur belore there is very much damping ef-
fect. "The purpose of this dash-pot action is
just contrary to that of the dash-pots used
O steain engine governors.

ase the dash-pot is designed to delay the ac-

tion of the.governor until the heavier parts
ol the engine can respond.

In the present

.95

In the latter

1

100

instance the governor will move through a

consilerable range before materially im-
peded by the dash-pot, and, as will herein-
after appear, this will result in the almost

immediate introduetion of additional engine:
The purpose

cyimders imnto active service.
of the dash=pot action of the governor we
have devised is to retard the governor only
when there is o relatively large inerease or
decrease in the spéed of the engine.

105

110

. Now, while with this governor there are

arintions in speed which would be intoler-

able In steam engine practice, since these

variations would at times be quite large, we

have devised means as o part ol our generai
system, but which, forming no part ol the
present mvention, need not be liere con-
sidered, for neutralizing the déleberious ef-

feet of such comparatively wide variations

upon other parts of oursys em.  These wide
variations are mote or less unavoidable by

reason of the fact that our system comprises
a positive instead of a friction cluteh: as be-
Ing the more advantageous for the transmis-
Ifor thisreason, no very

sion of large power.
close regulation of the engine speed from
moment to monen! can be maintained with-
out subjecting. the motive apparatus to ex-
cessive and possibly destructfive sirains.

115

L34
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" Referring now again to. the cylinder:12, it | the eight governed cylinders need but four

will be seen that the end remote from the
connection with the arms 15.1s considerably
reduced in diameter and receives two bev-
eled rings 20—20 which may be of properly
ground and tempered steel, and over which

. 18-applied an: aftnulus 21, also of ground and

. tempered: steel and having angular end re-

 cesses 22 for the reception of the balls 23,

10

these: angular recesses 22 and the rings 20

Hforming ball-races of well-known type.

- Finally, a screw collar 24, having an-annular

18

flange 25, is screwed upon the threaded end
26 ‘of the cylinder 12 and confines the an-
‘nulus:or sleeve 21 in position upon the cyl-
. inder: 12 in anti-friction relation thereto.

- This collar 24 may be locked in place by a

. suitable set-screw (not shown).

extension 28.

The an-
nulus or sleeve 21 i held stationary while
the.eylinder 12 rotates. '

~ Projecting radially from the annulus or
sleeve 21 is 3 lug or arm 27 having a radial
The lug 27 enters hetween
wings 29 formed on the lower side of a slide-
valve chest 30, while its upper end extends

-into: a slot 31 formed in the lower side of said
valve chest 30, which slot- 31 permiis the.

movenient of the extersion 28 as well as the

Carm 27 with relation to said valve chest.

.30

This 18 necessary since the valve chest 30 is
fixed against movement by bsing supported

“on-an appropriately fixed portion of the en-
- gme frame, while the sleeve 21 and the arm
. 27 with 1ts extension 28 move longitudinally

35

with reference to the shaft 1 because of the

~-mounting of the sleeve 21 on the cylinder 12,
- ~which latter has longitudinal movement

- wath reference to the shatft 1. o

- Withm the chest 30 there is a slide-valve

32 engaged about midway of its length by

.+ the extension 28, which latter is provided |

~.with a recess 33 straddling a pin 34 passing
- laterally through said valve in a hooded por-

tion 35 thereof. ‘The interior of the valve
45

chest 30 is 1n communication with a source

- of compressed air by means of a pipe 36.

50 -

This source, as will be seen, may be the same

source of air which supplies the air-brake
system of the car. . |
- The valve chest and valve may be quite

- narrow, and in line therewith are a number
. of ports 37, four being shown In the draw-
- ings.  “Leading from these ports are Dipes

09

- - 38 extending to suitable air eylinders (not

shown) arranged to control certain of the

axplosive engine cylinders. Since all through

.go

'y

gl vos 38 are needed, since for

“this description. it is taken for granted that

the prime mover is a twelve-cylinder engine
and that four cylinders arve always in active
service to be governed by an ordinary explo-
sive engine governor, preferably of.the-ll'lit-—

-and-miss type, it will b& seen that but four
purposes of

o

alanoe 1t ‘will ‘be advisable to introduce or

cutoubeylindersiin peifs, and, consequently,

and the balls 8 fly outward.
‘the cylinder 12 to be moved toward the arms

governor will not immediately

controlling means. ._

Now, assuming that the valve chest has
alr unger pressure therein, 1t will be seen
that mn the position shown in Fig. 1, which
would be the condition for greatest load,
compressed air will flow through the pipes
38 and so set all the cylinders of the engine
in: operation. It is not material to the pres-
ent invention how the compressed an {low-
ing through the pipes 38 renders the engine
cylinders active, and it is only necessary to
state 1n this connection that this compressed

% 3

70

79

alr will: operate suitable mechanisms which

will cause the engine cylinders to be charged
with explosive mixtures and then exploded

in the usual manner. If the load be de-

creased, immediately the engine speeds up
This causes

4 and the-slide-valve 32 ig correspondingly
moved until one after the other of the ports
37 are closed to the compressed air supply
and are opened to the slot 31 which com-
municates with the external atmosphere.
The pipes 38 are therelore progressive[ly ex-

hausted and the engine cylinders are one

after the other put out of commission until
the continuously active cylinders, four In
number in the case under consideration, are

left; provided, of course, that the load is

decreased until it would be taken care of by
these four cylinders. :
~Now, suppose tliat a heavier load is put
upon the engine, tending to and actually re-
ducing the speed of the engine. Under
these conditions the balls 8 move to a corre-

sponding extent toward the brackets 9 and:

the eylinder 12is méved away from the arns
4, carrying thé shde-valve 32 with it to un-
cover one or more of the ports 37, depending
upon the reduction in speed of the shaft 1.

| As soon as the first port 37 has been uneov-

ered the compressed air entevs the first pipe
38 and through switable mechanism, which
has been referred-to but neither shown nor
described, rendets the corresponding pair of
engine eylinders active; and, il the speed has
been sufliciently reduced, two or three or
even all four of the ports 37 will be uncov-
ered and a corresponding number of engine
cylinders thereby rendered active. The in-
creasing power thus generated by the engine,
due to the number of eylinders put into com-
mission, will act on the shaft 1 to increase its
speed, and 1f the mereased power demanded

| has been greater than that necessary for the

continual running of the car, the speed of the

80

85

90

100

105

110

120

shaft will rise and certain of the engine cyl-

1nders will be cut out until an equilibrium is

established. -Any variation from the last es-

tablished speed will be responded to by the

governor and amnew equilibrium will'be estab-
lished. 1f the demand for poweris great, the
respond
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through tﬁe full possible extent of its travel 1 too fast. In such case the COVernor ‘Ealls,

~ but will, after responding to a certain extent,

19

20

20

30

30

- 40

couple the two strips 39 and 40.
strip 39 there leads a conductor 42, and from |

become more sluggish in its action, due to the

dash-pot effect, and so the sudden applica-

tion of greatly increased power will be pre-
vented and the machinery will be saved the
strain and possible damage due to the effects
of sudden application of power. |
It wall, 0% course, be understood that the
shaft speed due to the impulse of the con-
stantly active cylinders of the engine will be
suflicient to maintain the governor balls in a
position which will eut out all the other cyl-
inders of the engine provided the load does
not exceed the power of these constantly ac-
tive cylinders. It is only after such limit is
reached that the governor becomes active,
and 1t -may be so adjusted as to respond
through. a comparatively small range of
speeds in order that the engine speed may
not vary to too great an extent from the con-
stancy of action desirable for other devices
forming parts of our general traction systemn.
IT closer regulation is desired, there may be
more ports 37 and pipes 38 so that each pipe
38 controls a single cylinder instead of a pair
of cyhnders. In either case a
pipe 38 controls a power unit whether such
unit be a single cylinder or include a plu-
rality of eylinders. |
Liocated on one of the wings 29 are two

- spaced conducting strips 39 and 40, and car-

ried by the lug or arm 27 is a bridging con-
ductor 41 with its terminal so located as to
From the

the st1ip 40 there leads a conductor 43, both
of which conductors will be hereinafter re-
ferred to.

Within the valve chest 30 but suitably in-

sulated therefrom are two conducting strips

- 44—45, only one of which is shown in Fig. 1

45

o0

09

60

65

farther on.

but both of which are shown in Fig. 2. (ar-

1ied by the slide-valve 32, but insulated

therefrom as shown, is a bridging conduetor
46 having contact brushes 47, one only of
which is shown. These brushes 47 are held
n sockets 48 and urged toward- the strips
44-—45 by springs 49 within sald sockets.
The strip 44 is connected to a conductor 50

and the strip 45 is connected to a conductor
31,

At the end of the strips 44—45 in the
path of the brushes 47 is an insulating section
52 uwpon which the brushes 47 pass when the
slide-valve 32 has reached the lmit of its
travel, covering all the ports 37.
pose of this imsulating strip 52 will appear
- Now, consider that the car is standing still
with but a small load consisting principally
of a hght, intermittent load from the air

pump and, m daytime, practically nothing

from the dynamo used for lighting and other
purposes. Under these conditions the fowr
cylinders of the engine may tend to speed up

]%ort 37 and

dynamo or a suitable battery.

AL _—_maEm . s m.. - — -

i
l

under the speed generated by the four cylin- -

1

ders covering tae four ports 37, will tend to
and will actually move still farther outward

| untill the brushes 47 on the bridging con-
- ductor 45 will pass from the strips 44—45 on

to the insuiating section 52, thus breaking
the circuit between the strips 44 and 45.
The various circuit connections are shown
mm Fig. 1. From this figure it will be seen
that the conductor 51 leading from the strip
45 has the primaries of a number of indue-
tion coils 55 connected on one side in mul-
tiple thereto, while the other sides of the
primaries of these induction coils are con-
nected to a suitable spark timer 54, simply
indicated diagrammatically in the figure.
The conductor 50 leading from the strip 44
1s carried to a suitable source of current (not
shown) which source may be the dynamo

70

79

80

85

carried by the car or a special sparking

From this
source of current another conductor 55 leads
to the spark timer 54 to constitute the com-
mon return for the primaries of all the coils
53. It will be understood, of course, that
the secondaries. of the coils 53 lead to the
sparking plugs of the four cylinders of the

-engline designed to be In constant operation.

Now, when for any reason the speed of the
engine under the impulse of the four cylin-
ders shall ineréase ‘sufficiently to carry the

90

95

pridging contaét 46 on to the insulation 52, -

the sparking circuit for these four cylinders
will be broken on the low tension side and the
cyhnders, being deprived of power ‘because

of the failure of the spark to explode the mix-
ture therein, will drop in speed until the gov-
ernor responds and the bridging eontact 46

again closes the circuit between the strips 44
and 45. | |

Instead of opening the circuit to all four

induction coils at the same time, it is obvious
that single eylinders may have their indi-
vidual spark circuits opened consecutively.

The arrangement just described for open-
ing and closing the spark citcuits operates on
the hit-and-miss type of regulation such as
1s used on stationary explosive engines, and
we consider this type of regulation the best
for the purpose since it is less wasteful than

other throttle regulation, or that type of

. 2 . . L
regulation where the spark time is divided or
retarded, since at all times the hit-and-miss

- principle of regulation provides for the maxi-
The pur- | |

mum ethciency of compression.

100

165

110

115

120

It may be here added that while all the pis-' |

tons in all the eylinders of the engine are re-
ciprocating when the engine is running, ex-
plostons occur only in the active cylinders,

125

but the valves are made of liberal size and -

provision is made for keeping the valves
open when.the cylinders are not active, and
thus the only losses are the friction losses,

which may be made very small. This also

130



20

050,074

tends to keep the cylinders cool.  Of course ! be agair
relief valves may be used to prevent com-
pression in the eylinders, but it 1s aavanta-

geous to simply hold open the reguiav et
valves for this purpose. | |
From the foregoing it wiii be seen that by
means of the governor we have devised {ne
engine may be made to economically furnish

- power through a wide range {rom a mmni-
10 Amum output to a maximum cutput several
4 i

times greater than the minimum, and this

. without the low efliciency due to runmng
‘explosive engines on light load, for in our

system the engine is practically at all times

on full load throuchout the entire range ol

power output, and, thervefore, 1ts eiliciency

1s always manitaimed at the bighest pomt.

Now, let it be supposed that the motor-

- man attempts to overload the engine, ag, for

instance, by stoppinge on a steep up-grade

~and then attemptmg to start on such grade

- instead of keeping in motion all the way up-

25

orade. Suppose such overload causes the
slowing down of the entire engine unti! the
balls 8 come to rest upon the brackets 9, or
nearly so. In this position the bridgmg con-

tact 41 will pass off the end of the strips 39

30

40

mall.
Jlar.controller under the charge of the motor-

and 40 and break the circuit at this point.
Again referring to Iig. 2, it will be seen that
the conductor 42 coming {romn the strip 39
leads to two solenoids 56—56 in muliiple.
The other ends of these coils are conylected
to. conductors 57 and 58 coming frpm the
controller under the charge of the moctor-
' The controtler referred Lo 1s the regu-

man, but for the sake of simplicity of 1lus-

“tration such controller is conventionally

illustrated in the drawings as a simple switch
indicated at S0. The solenoids 56 and the
structure shown, diagrammatically there-
with are representative of a cluich mechan-

. .ism forming & part of our general system but

45

o0

which need not be here described in detail
and need not, be further considered than to
state that by .this clutch mechanism the en-

‘egine may be thrown into and out of gear

with the car axles. |

" The clutch may be held in the inactive
position by a spring and meved into active
position in one direction or the other hy one
or the other of the solenoids against the ac-
tion of such spring so that when the cirewnt

- of the solenoids is broken the cluteh will re-

55

- fluence of the spring or springs.

| 30

part -of ¢

turn to the inactive position under the m-

This cluteh

arts controlled thereby form no
ﬁe present invention but 1S fully
shown and described in our application No.

and thé

385,645, for speed changing gear, filed July

26, 1907. -

“hen the engine is unclutched from the

 car axles and thus put on i)racticully no load

65

it will imnwdi‘atelﬁ speec put the
ecatlse the circuit would !

up and put the
clateh into action

o would again slow dowh
and the engine be agam unclutehed, ind so
O11,

foad still remeaininge

which we wili now proceed to déscribe.
Referring, now, to -Fig. 2, there 1s showi a
eylindrical casing 59 containing a solenoid 60
which may be made to have a comparatively
feeble pull by being formed of a few turhs of
laree wire.  Oue end of the casing 1s formed
with an axial stud 61 constituting one of the
pole pieces of the solenoid, and the other énd
of the solenoid may be covered by a suitable
\p plate 62.  'The armature 63 of the solen-
oid 1s provided with a guidé pin 64 adapted
to o central hole or recess in tll'u:a stud 61, and
at the other end the core 63 carries o metallic
plate 65 which may be made of brass or

bronze or some othei suitable material, This

plate is of suflicient size to slide eusily within
the cylinder but is insulated at its edgés
therefrom, as tndicated, and is also insulated
trom the armature 63. Between the plate
65 and the plate 62 the armature 63 1s sur-
rounded by a spring 66 which for the pur-
poses of this structure need not be of much
strength. The end of the cylinder 5Y 1s
closed by a scraw-plug 67 so that on the re-
moval of the latter nccess may be had to the
interior of the cylinder. Screwed thirough
the sides of the eylinder 59 at diainetrically
opyposite poinis and between the head 62 and
nlate 85 are two plugs 68—69, the lattér be-
ing insulated from the eylinder.  Within the
cylinder each of these prugs is provided with
a socket 70 in which plays a pin 71 actéd
upon by a spring 72 within the socket so that

the pin 71 is projected foi a distance bejond

said socket but may be pushed ito the same
= : " - - . r

against the action of the spring 72. 'These

pins 71 are made of metal or some othér co-

“ducting materinl and are arranged to engage

the plate 65, as will hereinafter appear.

’1‘]1'19. conductor 43 coming from the plate 40
is connected to one,terminal of the soleroid
60, and the other terminal of the solenoid is
connected to a conductor 73 to be hereinatter
referred to.  The plug 69 is connected to the
conductor 73 by a branch conductor 74 and
the plug 68 is connected by a branch coi-
ductor 75 to another conductor 76 coming

from the main line ‘conductor of the power~

dynamo carried by the car. It will thus be
seen that when the solenoid 60 is included in
a charged circuit its armatuieé 63 is pulléd

against the tension of the spring 66 and the

plate 65 is brought into contact with the pins”

71. Under these conditions, current will
flow through. conductor 76 coming from the
main power circuit through the branch con-
ductor 75, plug 68, pin71, plate 65, the othér
pin 71, plug 69, branch conductor 74, con-
ductor 73, thence through the solenold by

This would, of coursé, be detrimentsl] -
to the system, and so we have deviséd a
means which we may term an overload reldy -

v closed by the bridge 41 and, the
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tem this is true, since it is designed that

conductor 43 to the plate 40, thence across

the bridge 41 to the plate 39, thence

by conductor 42 to one or the other of

the solenoids 56 and by conductor 57 or
58 to the controller on the car and back
to the other side of the main power ecircult

by a conductor (not shown). - In tracing this
circuit it-is assumed that the conductors
73 and 76 beyond the overload relay, which

includes the solenoid 60, are normally on
open circuit, and in the operation of the Sﬁ -
this

circuit shall be closed but momentarily for a
purpose which will presently appear.
~ Now, let it be assumed that the engine has

~ soslowed down that the bridge 41 has passed

off the strips 39,and 40 and so broken the cir-
cuit at this point. This causes the deéner-
gization of the solenoid 60 and the expansion
of the spring 66 will force the plate 65 away
from the pins 71 sufficiently to break contact
therewith, it being understood that these pins
are so mounted in the sockets 70 as to have

only a limited movement outward from the

Con

30

' sEeed up and the bridge 41 again complete

the circuit between the strips 39 and 40, the
circuit will remain deénergized, being broken
‘st the plate 65, and the overload relay will

40

49

same. The circuit including one or the
other of the clutching solenoids 56 being
broken, not only at the strips 39 and 40 -but

at the plate 65 and also between the con-.

tinuation of the conductors 73 and 76, the

clutch will at once uncouple the engine from

the car axles; and even though the engine

remain inactive. However, provision 18

made in our.system for momentarily closing

the circuit between the conductors 73 and 76 |
at a point beyond the overload relay so as to
again energize the solenoid 60, but these |

means form a part of another portion of our
complete system and need not be referred to

‘here furthér than to say that the structure
is such that this circuit can be completed

only when the controller is set to run a cer-
tain transmission gear, forming still another

~ part of our complete system, at its lowest
- speed, and, therefore, in position to develop

o).
“which he should not havestopped, the éngine

55

the greatest power factor.
torman should stop the car on a grade upon

will automatically refuse to propel the car
until the motorman has moved the con-

troller to the lowest speed. Under these

conditions the circuit across the conductors

73 and 76 is completed and the solenoid is
energized. This draws the plate 65 toward

~ the

pins 71 until in contact therewith and

. the eircuit between the strips 39 and 40 being

the speeding of the engine, one or the other

" of the cluteh solenoids 56 will be energized

I,

and the engine will be coupled to the car

axles, but only at the lowest speed, whercat

the greatest power is developed. The tem-

Thus if the mo-

1

‘already compléted through the bridgeé 41 by |

|

|

stitute a plurality of

sald valve being

020,074

porary circuit between the conductors 73 and

76 may now be broken, since the solenoid 60
is included in complete shunt circuit across
these conductors 73 and 76." ) .
From all the foregoing, it will be seen that
there is provided an engine governor where-
by an engine of the explosive or internal

combustion type may have a very wide range

of power output without sacrifice of efficiency,
and whereby any attempt to drive the engine
under onerous conditions will be defeated

70

75

by the automatic uncoupling of the engine .
from the load, the running conditions to be -

again established only
PTﬁCed in proper speed relation to-the load.
- We claim:— - -

1. A covernor for multi—cylmdef explo-

sive engines, in which engines the cylinders

| constitute a plurality of power units, sald

governor being responsive to various speeds
of the engine and having means for cutting
into and out ‘of action a plurality of addi-

tional cylinders in regular order and each at

full charge, said governor being inactive to
90
maining inactive to the additional engime =

a predetermined group of ‘cylinders and re-

cylinders until the predetermined group of

cvlinders is over-loaded, and ‘then cutting
tile. additional cylinders into full action, one

ower unit at a time, in regular order, as the
foad increases, and in accordance with such

increase of load. L
- 2. A governor for multi-cylinder explosive

engines, in which engines the cylinders-con-
power units, said gov-

ernor comprising & centrifugal member re-

when the engine is - -
80

100

sponsive to various speeds of the engine, and

controlline meéans connected to “and actu-

ated by the centrifugal member for cutting

into and out of action a plurality of addi- 10s

tional engine cylinders in regular order and

at full charge, by and in accordance with

variations of load, said controlling means -

being inactive to a predetermined group of
cylinders and remaining Inactive te the
additional engine cylinders until the pre-

determined group of cylinders 1s over-loaded

and remaining inactive to each additional-

gower unit until the preceding active cylin-

ers are over-loaded. L

3. A governor for multi-cylinder explosive
engines, having & member responsive tothe
speed of the engine, a com
ber, a series of leads

i * . . T
the compressed air chamber in regularorder,

under the control of the governor.”

4. A covernor for multi-cylinder explosive
ine eyl-
inders info action in proportion to the slow-
ing down and out of action n ]f_)roportim:l,to _

engines having means for cutting en

the acceleration of the speed of the engine,

and retarding means inactive at all times to

Fﬂsitively connected to and

110

ressed air cham-*
therefrom, and a valve .
directly controlling said feads for cutting: 120

them into and out of communpication with

125

130
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speed variations which are both
rapid.

5. A governor for muiti-cylinder explosive
engines having means for cutting engine ¢yl-
inders into action m proportion to the slow-

large and

“ing down and out of action m proportion to

- 10

the ‘acceleration of the speed of the engine,
and retarding means active -only to large
rapid variations in speed but inactive to slow

- variations of any extent in the speed at any

15

20

oint in the entire range of speed controlled
y the governor. o |
6. A governor for multi-cylinder explosive
engines comprising a centrifugal member,

‘means for cutting engine cylinders intoaction

in proportion to the slowing dewn and out of

action in proportion to the acceleration of the
speed, and a dash-pot retarder forthe cen- !

trifugal member active only to rapid varia-

tions in the speed of the engine whel}' the

variations are both large and rapid. _
- 7. A'governor for multi-cylinder explosive

‘engines comprising a centrifugal member, an

30

‘air chamber, means for conveying com-

Fressed air to said chamber, compressed dir
eads therefrom, and a valve positively con-

nected to said centrifugal member and di-

reetly opening or closing the ecompressed air

leads in succession. o
- 8. A governor for multt-cyhinder exgleoswe
engines comprising a centrifugal member, an

air chamber, means for conveying com-
- ‘pressed air to said chamber, compressed air

- 39

leads therefrom, a valve positively connected

~ to said centrifugal member  and. direetly

~ succession, and a dash-pot retarder for the.

40

45

opening or closing the compressed air leads in

0

A governor for multi—-cﬂinder explosive

engines comprising a governing memaber re-

sponsive to speed variations, means under

the:control of said governing member for cut-

ting engine cylinders into action in propor-
tion to the slowing down and out of action mn

.proportion to the accelerstion of the speed,

‘the en
50.

.55

and a dash-pot retarder for stid governing

member active to variations in the speed of

gine in both direetions only when such
both large and rapid. |

variations are

10. A governor for multi-cylinder explo-

sive engines having means for cutting engine
(:f/lmders into action in proportion to'the
slowing down and out of action m proportion

to the acceleration of the speed of the engine,

and retarding means active te both a rise and
fall of the speed throughout the entire range

- of speed controlled by the govérnor when the
“variations wreé large and rapid but inactive

6O

“tions of speed of small extent.

speed: 0? the

to slow variations of speed or rapid varia-

‘11. A’ governor for multj-cylinder explo-
sive engines responsive to changes In the

Eﬁ.'n.-n - e s

gpeed, and active only to | cutting engine cyvlimders into action i

engine and having means for |

ng ong ! 1 in pro- 61
portion to the slowing down ahd out of sae-

C
axles, electric circmit termingls under the
control of the governor with means coacting

' tion in proportion to the acceleration of the -

| s.lli)ﬂed of the engine, ah electrically operated -
uteh for connecting the engine {o the car -

70

therewith for breaking the circuit at said ter-

minals under abnormally low speed of the en-
gine, and another circuit breaker in the same

circuit out of the control of the governor and

when broken by the governor.. =~ .
12. A governor for multi-cylinder

78
acting to break the circuit at another pomt =

Eiplﬁ-

sive engines comprising a centrifugal mem-~_
ber responsive to speed variations of the ea- 8¢
gine; a retarding means for the centrifugal

member responsive only to large, rapid varig-

tions in the speed of the engine; means under -

the control of the governor for cutting engine

cylinders into action in proportion-to the

stowing down and out of action in propertion

- -'\u o r=
- 1w

=

» -

to the acceleration of the speed of the ﬁngme
a sparking civeuit for certain of the engme:.

86

cylinders; means under the control of thé

centrifugal member for Sreaking said spark-

ing circuit when the engine exceeds a prede-

20

termined speed; electro-responsive means for

coupling the engine”to the load; an electric
cireuit including- said . electro - responsive
means; electric circuit terminals unﬂgrfth{a
control of the centrifugal member fo

ing the circuit through the electro-responsive
means when the speed of the engine is below

a certain predetermined point, and other cir- . -

cuit controlling means out of the control of

the governor for breaking the circuit includ-

ing the electro-responsive means at another

95

reak-

100

point when broken by the operation of the .

‘..-‘. n

centrifugal member. | |
13. A governor for multi-cylinder explo-
sive engines having means for cutting engine

cylinders into action in proportion to the

105

slowing down and out of action in’ propor-

tion to the acceleration of the speed of the .

engine, aiid a dash-pot for controlling the

- governor said dash-pot having a long range

11@3

of movement hut being of small eross—sec- .
tional area™to provide a correspondingly

long movement of. the dash-pot before 1t
becomes active to retard the governor.. - .

14. A governor for multi-cylinder exp}dQ
ber and a dash-pot for controlling the gov-

ernor comprising an A ber,
annular piston ﬁtt‘mg therein, and connec-

tions between the piston and the governar. -

15. A governor for explosive engines com-

o an annular chamber, an -
120

115

sive engines, comprising & eentrifugal mem-

prising centrifugal members, an annular

chamber, a spring housed therein, and an:

“annular piston connected to the centrifugal
members and movable in the said chsmber

against the action of the spring.

125

16. A governor for cxplosive engines com-,



prising centrifugal

chamber closed at one end, a spring housed
. v . .
in said chamber, and an annular piston con-

o

10
15

. 20

nected to the centrifugal members and enter-

ing the open end of the chamber and engag-

ing the spring. o :
17. A governor for explosive engines con-

, L}l‘isillg a sleeve fixed upon a rotatable mem-

ser rectiving motion from the englne, an
annular chamber formed therein and having

one end closed, a spring housed In said

chamber, an annular piston movable longi-

“tudinally on the sleeve and having one end

entering the open end of the chamber and

engaging the spring, and centrifugal mem- |

bers mounted upon the sleeve and connceted

to the piston to impart longitudinal move-

ment thereto when the centrifugal members
hecome active as the speed 1ncreases.

- 18. In a governor for explosive engines, a
sleeve mounted upon and fixed to the rotata-

ble shaft receiving motion from the engine

29

and having a chamber formed therein with

one end permanently closed, centrifugal
members mounted upon the sleeve, a spring
housed in the chamber, and a piston entering
the open end of the chamber and conneeted

40 the centrifugal members.

30

39

40

.19, Ina governor for explosive engines, o

sleeve mounted upon and fixed to the rotata-
ble shaft receiving motion from the efgine
and having o chamber formed thersi with
one end permanently closed, centrifugal
members mounted upon the sleeve, o spring

housed in the chamber, a piston entering

the open end of the chamber and connected
to the centrifugal members, a chamber re-
ceiving air under pressure, a series ol leads

therefrom, and a valve positively connected

to the centrifugal members and movable

' thereby to close or open the leads from the
- pressure chamber as the speed increases or

45

o0
‘movable by the governor through a prede-
‘termined range of movement, a spark cireutt
for-the engine, and circuit terminals in the

- Fath of the bridging contact and of such

08

60

decreases:. - -

20. A governor for multi-cylinder explo-
sive engines responsive to the speed of the
engine, means controlled by the governor
for cutting engine cylinders into action in
proportion to the slowing down and out ol
action in proportion to the acceleration of
the speed of the engine, a bridging contact

ength that the bridging contact will moye

oft of said circuit terminals only when the
engine cylinders controlled by the governor

have all been cut out and the speed is further

increased. .
*21. A governor, for engines, responsive to

speed variations, and means controlled by

- said governor for uncoupling the engine from

the load when the engine is slowed down
abnormally.

- WA SN E—E
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speed variations, means confrolled by said
governor for uncoupling the engine from the
load when the engine is slowed down abnor-

mally, and means for preventing recoupling

of the engine to the load when the speed

again becomes normal.

P AR

.-i"_]'f

An engine governor responsive to

speed variatious, electrically operated means.
for mulﬂmg the engine to.the load, means

under the control of the governor for break-

| o,
members, an annular |  22. An engine governor responsive £fo 65

70

79

ing thecircuit controlling the cougling means,

and another circuit breaker under the con-
trol of the coupling circuit and moved to
open circuit position on the breaking of the
coupling circuit by the governor.

24. An engine governor responsive to
speedvariations, electrically operated means
for coupling the engine to the load, means
under the control of the governor for break-
ing the circuit controlling thé coypling means
and another circuit controlling means held in
closed position by the current flowing through
the circuit controlling the coupling means
and provided with means for moving it to
open circuit position when the coupling cir-
cuit 1s broken by the governor. - -

25. An engine governor responsive to

80

85

90

speed variations, electrically operated means -

for coupling the engine to.the load, and
means under the cortrol of the governor for

means. - _
26. An engine governor Tresponsive t

speed variations, electrically operated means

for coupling the engine to the load, circuit

‘terminals included in the circuit controlling
the coupling means, and a bridging means for
said circuit terminals movable over both said-

circuit terminals by the governor and having
a greater range of travel in the direction of
movement of the governor when the engine
slows down than the length of sald circuilt

terminals so that when the engine slows down

abnormally the bridging member will move
off the circuit terminals and so break the

circuit. -

-90
| breaking the cireunit controlling the coupling

100

105

110

97. An engine governor responsive to!
speed variations, electrically operated means’

for coupling the engine to the load, a circult

breaker in the circuit controlling the coupling
neans, means under the control of the gov-
ernor for opening the circuit at the circuit
hreaker when the engine is slowed down ab-

normally, and another circuit controlling

means under the control of the coupling cir-
cuit and included in said circuit, said last

115

named cireuit controlling means having a

normal tendeney to rupture the circuit and

held in the closed position by the flow of cur- -

vent through the circuit controlling the said

coupling means. |

28. An -engine .gﬂvemor ‘responsive to
speed variations, electrically operated means

&

125



920,074 | O

for coupling the engine to the load, means | as our own, we have hereto affixed our signa-
under the control of the governor for break- | tures in the presence of two witnesses.
1ngthecircutt controlling the coupling means,

an electro magnetic circuit-contrelling means | | }‘gﬁ‘ﬁl%[% %{éAYB? "
included in the eircuit controlling the coup- | | y '
Iing means, and a shunt controlled by the Witnesses: -

sald electro magnetic means. W. A, WarNoox,

In testimony that we claim the foregoing JOHN 1. SPADER.
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