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HARRY E. RHOADS, OF TOLEDO OEIO ASSIGNOR TO THE WILLYS .OVERLAND COM-
. PANY, OF TOLEDO, OHIO A’ CORPORATION OF OHIO.

ENGINE GOVERNOR

Application filed March 21, 1919, Serlal No 284 127.

This invention relates to engine governors,
and more particularly to an 1mpr0ved form
of engine-governor particularly designed for
use in connecmon with 1nte1nal combustion
engines.

One object of the mventlon is to prov1cle
an improved device of this character, where-
in the speed of the engine is limited auto-
matically. :

A further object of. the invention is. to
provide an’oil pump and governor having
hollow -interengaging dI‘lVll’lO‘ shafts that
co-operate to fOIm a. contmuous passage for
SIIPP].VIDO oil to the various parts.

A further object of the invention is to
provide a device of this character, which is
simple in construction and efﬁc1ent in op-
eration.

Further objects of this invention relate to
economies of manufacture and details of con-
struction as will hereinafter appear from the

- detailed description to follow.
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The objects of the invention are accom-
plished in one instance by the devices and
means described in -the following specifica-
tion, but it is evident that the same may be
varied widely without' departing f10m the
scope of the mvention as pomted out in the
appended: claims.

A structure constituting one embodlment
of the invention, which may be the preferred,
1s illustrated in the accompanying dlawmo'
forming a part hereot, in which:

Figure 1 is a side elevational view of an

internal combustion engine, the engine con-

trol mechanism being shown in section for
the purpose of- better illustrating the rela-
tive position of the oper ating- parts .
Figure 1@ is an end elevatlon of an in-
ternal -combustion engine, a portion of -the

tion to better illustrate the relative posi-
tion of the various operating parts.

Figure I1T is an enlarged sectional view,
similar to Figure II, and illustrating the

relative pos1t10n of the parts as shown in

that figure.

I‘mure IV is a perspectlve view of the
valve. actuating rocker arm.

Similar Ieference characters refer to cor-

- responding parts throughout the several
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Vlews. and the sectional views are taken look-
ing in the direction of the -small arrows at
the ends of the section lines:

In the embodunent of the invention 1llus-

trat_ed herew1th,_1 : designates an internal

combustion engine of the usual type em-

ployed in connection with automobiles; this

invention being particularly designed for use
in- connection with automobile trucks or
tractors. The engine illustrated herewith is
provided with a combined intake and exhaust
manifold 2, having an intake passage 3
formed thelem and adapted -to communicate

“with the mixing chamber 4 positioned in

proximity “to the carburetor 5, which - ijs
adapted to receive air from .an air supply

pipe 6. - The supply of gaseous fuel to the
~engine is adapted to:be controlled by means

of a control valve 7, positioned between the
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mixing chamber and the passage in the in-
take mamtold the said valve belng entirely -

controlled by an automatic ' valve controi
mechanism. “This control mechanism is
adapted to be actuated from the engine cam

75

shaft, or any other suitable rotating part of

the engine mechanism which has a speed of
rotation proportionate to the speed ot rota-
tion of the engine crank shaft,

In the form of.the 1nvent10n 1llustrated

.herewith, the cam shaft 8 is positioned near

one side of the engine in the usual manner,
and is provided with 2 worm 9 which is
adapted to mesh with a worm gear 10 car-
11ed by and. firmly secured to a hollow shaft

which -hollow -shaft 11 rotates. within

80.
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be‘umtrq 12 and is enclosed by casing sections .

13 and 14. These casing sections 13 and 14,

-which enclose the hollow shaft 11 and the

operating mechanism - associated therew1th
are adapted to be secured:together in any
suitable manner as by machine screws 14’.
The hollow shaft 11 is. positioned substan-
tially vertically, and has the lower portion

‘thexeof rotatably mounted within a sleeve
controlling mechanism being shown in sec- -

said -hollow shaft 11 being joined to a
hollow shaft 16 within the sleeve 15 by means
of a tongue and groove connection 17. The
hollow shaft 16 is rotatably mounted within
a'bearing 18, and has keyed thereto near the
lower end thereof a gear 19, the said gear
19 being adapted to “mesh Wlth a gear 20
carried by a shaft 21, the said gears 19 and

- 20 being positioned within a recess 22 formed

in the lo“ er portion.of-the casing' member
23 and being adapted. to form a gear pump

-for feeding “oil to the various parts of the

engine mechamqm which are to be lubricated.
A plate 24 is secured to the lower portion of
the casmg 23 in any. sultable manner, as by
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within -

‘of screws’ 32. ‘The 'bearings 12

-shaft 11.
vided with an inwardly extending aim 37

-

val

means of screws 25 for the purpose of enclos—
ing the recess 22 within which the gears 19
and 20 are positioned. A portlon of the
engine casing. 26 within which the casing 23
and its assocmted parts are-enclosed, is pro-
vided with a cover plate 27 so posmoned as
to render the casing 23 and the mechanism
carried thereby 1“ead11y accessible upon re-
moval of the cover plate. . The cover plate
is secured to the casing portion 26 by means
ofa plurality of machine serews 28. A cy-
lindrical member 29 rests upon the cover
plate 27 and bears against the Iower portion
of the ¢casing 28 is such & manner as to hold
the upper Uommn of the casing 23 in close

‘proxlmu,y to the-lower portion of the casing

A radial passage 80 °is provided in the

f‘lowu' end of the hollow shaft 16 and the

gear 19 carried thereby in'such a manner: as
to place the. interior hollow portion of the
shaft 16 in-communication with the recess 22
within “which - thie gears 19 and 20 are
mounted.

‘The bearings 12 within which the hollow
shaft 11 ig rotatably mounted are positioned
a substantially cylindrical  casing
member: 31, which -is smmbly secured In
position within' the casing 14 ‘and may . be
-attached -thereto by means of a plurality
are each
provided with an ouuwardly extending an-
nular flange 33 formed at one end theveof.
Secured to the hollow shaft 11 in any
suitable manner as by being keyed thereto
is's collar 84 which is adapted to rest upon

“the annular flange 83 carried by the upper
-bearing 12.

The collar 34 being keyed or
otherw1se secured to the shaft 11 rotates

-therewith and carries two or more bell crank

levers. 85, which - are preferably oppositely 1
positioned with respect-to ‘the shaft 11, and
are each freely pivoted to the upper portion

{ the- collar 34 at points 36, in such a man-
ncr-that any pivotal: movement of the bell
crank 35 about the pivot point 36 will be
in a plane passing through ‘the axis of the
Each of the bell cranks is pro-

and an-upwardly extending :arm 88 upon

‘which is carried a ball 39.

It -will be readily understood ‘that
rotation ‘is communicated to the shaft 11
thru the worm 9 carried by the cam shaft
8 and the worm gear 10 upon the shaft 11,
the shaft 11 will be. rotated together with
the collar 34 carmed thereby, and as the

‘speed.of rotation of the shaft 11 increases;

centrifugal force will urge the balls 39 out-

wardly from the -shaft 11 thus -oscillating .
~the: bell” erank levers 35 upon their pwot m

pomts 36 and tendmo to raise the inwardly
extending arms- 87 1n such a manner-as to

-raise the “leeve 40 against the under portion
of which the 1nwardly extending arms 87

of the bell cranks 35 are adapted to con-

-gree of tension upon the spring 41,

when'
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tact.
the shaft 11 and-is nermally maintained in
contact with the inwardly extending arms 87
of the bell crank levers by means of a spring
41, which surrounds the shaft 11 and is
housed within the sleeve 40. The spring
41 is.adapted to bear at its lower end against
the sleeve 40 while the upper portion thereo!
bears against o sleeve 42, which is adapted
to be shd‘xbly pocluo‘led upon the extﬂrlol

strface of the shaft 11 and be’retained in’
‘position relative thereto by a nut 43, ad]ust—

ably positioned upon ‘the uppér end of the
shaft 11 and- adapted to _be locked in place
therson by means of a loclk nut 44, It will
be readily appareént that the nut 4:3 which
bears against the upper portion ‘ot the slid-
able sleeve 42 can be threaded upon the-shaft
a suflicient distance to place the desired de-

and after
]nvmg been adjusted in such a mannex as
to properly tension the spring- 41, the nut
43 may be cﬂmped in ‘position by the lock
nit 44, The sleeve 40 18 provided with an
outwardly extentling flange 45 upon which

“is adapted to vest a ring 46 the movement of

which may be controlled by the vertical
movement of the sleeve 40 through a guide
sleeve 47, which is threaded upon the uppev
c\tlemlvy of the sgleeve 40-and is provided

with - an- " outwardly - extending - flange 48

adapted to bear against the opposlte side of
the ring 486, Wh”l‘eLY the ring 46 is enclosed
between the flanges 45 ‘and 48, and has its
ve1tica1 movement controlled thereby.

* The ring 46 is provided at dmmetmmlhf
opposfce pomts with a pair of pins 49, which
eftgage in opewnos 50 - formed in the ends
of a pair of forked arms 51, which extend

aterally and form a portion ofw bell crank
iever 52, which is provided with an upwardly
extending arm 53: The bell crank 52 is
mounted for pivotal movement-at 54 upon
a horizontal shdaft 55, said bell ‘crank. 52
being keyed ox otherwise firmly secured to
the shatt 55 in such & manner ag to rotate
cherewith. The shaft 55 is mounted in suit-
able bearings, and is provided at one end
thereof with an arm 56 keyed or otheriise
firmly secured ‘to the shaft, said arm -56
bumg provided with a toothcd segment: b7,
which meshes With a pinion 58 carrled by the
shaft upon which thc control. V‘LIVQ 718
motinted: '

The upyer polhon of thc sleeve 47, Whlch
is threaded upon the sl eve 40 Jies within a
civeular recess 60 formed in the cover plate
(3] of the casing, and thus serves as a guide

1182,

\)1 the sleeve 40 to con trol the verumal move—'

ont -of - ‘the same. ~The cover ph‘n 61 iz

“adapted-to be'secured to the'casing 184in any

suitable manner, as by scrows 63. A pin 64
secures one end of ‘a coiled spring 65 to the
up\ rar (tlv C\EG‘]OIDO arm 53 of the be]l er anh

The sleeve 40 is freely slidable upon.
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_ the cam-shaft 8 and the worm gear 9 carried

65
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65 is coiled about a rotatable sleeve 66 and has
the opposite extremity thereof positioned -

within a slot 67 formed in said sleeve 66.
The sleeve 66 ‘is- pivotally -mounted upon a

shaft 68, which is threaded into the upper .

p01t10n of the casing 13 and locked in posi-
tion therein by a set screw 70. The sleeve
66 may be provided with suitable- control
mechanism (not shown) arranged so as to
be readily. accessible to the dnver for rotat-
g sleeve 66 and changing: the tension of
spring-65.

As previously: stated oil is adapted to be-
directed inwardly throuwh the radial open- -

ing 30 formed in. the Shatt 16 and gear 19

,carned thereby so as to pass into the inte-
“rior passage formed in the hollow shafts 16

and 11 through which the lubricating oil is

forced - upwn‘dly by the oil pump until it is
discharged through -the upper portion of -
the hollow shaft 11 into the .space enclosed

by the cover plate 61.. From this space the

~oil may work into the enlarged chamber.of
_the casing 13, occupied by the-.collar 34
5tand the plvoted bell crank- 35, between the

bezumO' surfaces formed between-the sleeve
47 and the interior surface 60 of the cover
plate 61, and also between the sleeves 42 and
40,
the chamber formed in the interior of the

casing 13 into the interior of the casing 14,

said pipe being adapted to extend to a pomt
substantially Tevel with the upper surface of

‘the annular flange 33 formed upon the bear-
5 ing 12 so as to insure a supply of oil to that

p01t10n of -the shaft 11, which is enclosed
within -and rotatably mounted in :the bear-

_ing 12. The excess supply of oil accumu-

lated in the casing: 13 passes through  the

“pipe into the interior of the casing 14 from

whence it is supplied to the interior of the
cyhndmcal casing portion 81 through an oil
passage 79, thus providing lubrication for

‘the shaft- 11 .at the point where it bears

within the lower bearm(r member 12. After
lubricating. the lower bearm(r 12, the excess

oil will pass downwardly into the interior.
of the casing 23, where it provides lubrica-

tion for. the bezulno' 18 Wlthln which -the

lower portion of. the shaft 16 is rotatably

mounted.
It is-to be understood.that only a’ por-

“tion of the oil is directed within the radial
opening 30 and upwardly through the -
5 terior of the shafts "16 and 11 Whlle the

greater part of the lubricating oil which is
duected by the gear pump is “distributed to
the various other bearing surfaces of the
engine mechanism to Whlch the oil is prop-

elly distributed by a series of channels (not

shown).
The operatlon of the governor mechanlqm
will now be: described. Upon - rotation of

theleby, the -hollow shaft 11 tooether with

~cam shaft 8.

A pipe 78 is_adapted. to lead frowm

the hollow shaft 16 will be rotated through

the worm 10 from the gear 9 at-a speed

‘proportional to the speed of rotation of the
~Rotation being imparted to

the shafts 11 and 16, the gear pump com-
prising the gears 19 and 20 will be operated
in such a manner as to draw Jubricating oil
from the oil reservoir and feed the same to
the various parts of the -engine .mechanism
which are af

At the same tlme the rotation of the shafts

11 and 16 impart rotative movement to the

collar 34, which is adapted to be firmly. se-
cured to the shaft 11, thus the centrifugal

force acting upon the balls 39 tends to draw-

these balls outwardly from the shaft 11, the
amount or displacement of the balls benw
proportional tothe speed of rotation of the
hollow  shaft 11.- Upon the outward dis-
placement of the balls 39, the inwardly ex-

-3

pted to be lubricated thereby.

80

tending arms 37 of the bell cranks 35 will

raise the sleeve 40 agalnst the tension ex-
erted by the coiled spring’ 41; thus causing

upward movement -of the. rlng 46, and ro."

tating the bell crank 52 together ‘with the

-shaft 55, which is adapted to be rotated by

the bell crank 52. As the shaft 55 is oscil-
lated by movement of the bell crank, the arm
56 carried by the shaft 54 causes a slight
rotation of the shaft 59 carrymg the control
valve 7.

-The manually operable control means for
engaging the governor mechanism in such
a manner as to pelmlt the governor mechan-
ism to be manually influenced comprises the
rotatable member 66, which may be rotated
by means-of connecttons preferably -extend-
ing to a point near the driver’s seat and so
arranced as to permit tension to be exerted
upon “the coiled spring 65 in such a man-
ner as to place the upwardly extending arm
53 of the bell crank 52 under a sufﬁc1ent de-
gree of tension so as to partlally overcome

the weight of the sleeve 40 and its associated

parts normally carried by the ring 46. It
will be.readily .understood that when suffi-
cient tension s exerted upon the upwardly
extending arm 53 of the bell crank 52 to

“overcome the weight of the sleeve 40, less

force will be exerted by the governor mech-
anism’in raising the sleeve 40 a sufficient:dis-
tance to operate the control valve. -

It will be understood that in the pos1t10n
of the oppositely located bell crank levers 35
as shown in Figures II and III, the ‘control
valve 7 is opened to the limit of its adjusted
position and as the speed of the engine in-
creases and the balls 39 are consequently
urged outwardly -in such a manner as to
raise the sleeve 40, the valve 7 is closed to
a greater or less degree «dependent upon the

,speed of the engine, and in the present em-

bodiment of the invention upon the influ-
ence-exerted upon the governor by the man-

ually operated mechamsm The manual
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‘control mechanism is- adapted to influence
‘the governor devices in such a manner as-to

be capable-of causing a slowing down of the

elbow leyer: 52 under tension’ to partially
counteract the weight of the sleeve 40, such
counteracting of a portion.of the weight of
the 'sleeve 40 permits the balls 39 to be miore
readily thrown outwardly and.consequently
permits a closing at a lower gpeed ‘than
would: be. the case if the manually operated
mechanism were not actuated.. The purpose
of thie manually. operated mechanism is to

_cause a slowing down of :the ‘speed of:the.
~rnctor at desired points, while if the manu-
ally operable control mechanisn remains in-

its original position, the speed of the engine

will -be controlled sclely by the governor .

mechanism, which is preferably arranged in

_such a manner as'to prevent the speed of the

engine from exceeding: a ‘certain ‘definite
limit, o R
WhileT-have shown and described in con-

-giderable detail a specific embodiment of my

.invention, it is-to be understood that this’

“showing and description is illustrative only .
30 ‘

and' for the purpose-of rendering my inven-
tion more clear, and that I do not regard

~my‘invention as limited to the details of con-

struction ‘illustrated or -described; ror .any

- of them, except in so-far-as I have included

35
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such limitation within the terms of the fol-

‘lowing claims, in which it is my intention to

claimall novelty inherent in my invention
broadly as well as specifically.

* “What I claim as new and desire to secure

by Letters Patent is: ' :

©71. In ‘an internal -combustion. engine, a
casing, 2 hollow shaft meunted therein hav-
ing an' engine governor at the upper end
thereof, means for driving said shaft, an

‘0il pump detachably connected to said cas-

ing, and a hollow pump shaft in communi-

cation’ with the outlet of said pump, said

shafts” having * interengaging portions at
their adjacent “ends ‘whereby, when -said
purmp ‘is in attached position, it is adapted
to-be driven by said first shaft and oil tay
be supplied through said shafts.

2. In -an internal  combustion engine, .a

“eaging, a hollow shaft mounted therein hav-
“ing’ control mechanism at the upper end
‘thereof, means for-driving said shait, an-oil

1,686,839

pump. casing detachably connected to said
first - casing, an oil- pump mounted- therein

having' a hollow shaft communicating ‘with
- éngine. speed whenever :such is- desired. -
~Whenever the:manually operable sleeve 66
“1g rotated in such a manmer-as to exert ten-
“sion. upon the spring 65 so. as to place the

the outlet of said pump, said shafts hav-

ing interengaging: portions at their adjacent-
ends; ‘and’ means for. detachably securing
-said: pump casing. to said first casing’ where-

by said pump is adapted to be driven by
said first shaft and oil-is conveyed through
said shafts to said control mechanism.

8. In . aninternal combustion engine, a
governor, a hollow governor shaft, a hollow
pump shaft in alignment with said governor
shaft, the adjacent ends of said shafts being
interfitted: to. form “a . driving connection
therebetween; means operated by’ the pump
shaft for forcing oil “through the hollow
shafts-to said governor, and means for driv-

ing one of said:shafts fromi an operative part -

of the engine mechanism. A

- 4. In an internal combustion engine, a cain
shaft, a hollow "governor. shaft, means for
driving -the governor:- shaft from the cam

. shatt, and a hollow pump shaft in aligninent
writh- said’ governor -shaft :and. connected

80

thereto by a separable connection whereby

~the pump shaft may be driven from the gov-

ernor shaft: or detached therefrom: without

affecting the operation of the governor shaft, |
and means for forcing oil upwardly through™

the holow shafts for lubricating the mecha-
nism. A S e

5. In an internal combustion engine, a hol-
low governor shaft, a hollow pump shaft

1N

in alignment with said governor shaft, the

two shafts being connected in such a manner

‘as to provide “an unobstructed - passage

through the hollow portions thereof, means
for rotating said governor shaft, and means
‘actuated by said pump:shaft for forcing oil
through said hollow shafts. - Lo

6. In aninternal combustion engine, a ver- -

tical -drive shaft having a passage there-
through an engine governor . at the upper

-end of said shaft and driven thereby, driving

means for-said vertical shaft intermediate
the ends thereof, a’ casing, a pump shaft
therein arranged to be opeorated:by the lower

end of said-drive shaft'and-having an oil pas-.

sage therethrough communicating with the
passage of the drive shaft, and a gear pump
adapted to be directly driven by said pump
shaft and arranged to discharge ‘oil into and

‘through the passages of both of said shadfts.

- TIn testimony whereof. T affix:my sionature.
: © 7 "HARRY E. RHOADS.
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