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 This invention relates to an
nism for automatically varyin
tion and valve timing ©

. engine in relation to
The invention

- provide a mechanl
. crease the flexibill
"~ thé power and sD
duce the formation of ¢
{nders and will, at the same time, €
in consumption of fuel. o

- A further object of the
~ a mechanism which may be Inc
- engine as originally built or
. an attachment to engines alread
~ And the invention seek
ject, to provide-a mecha
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* Herbert L. Duncan,
~signor to Lewis F.

~ Application May 20,

improved- mecha-
¢ both the igni-
f an internal combustion
the speed of the motor. B
ks, among other objects, 1o
sm which ‘will materially in-
ty of the engine, will increase -
eed thereof, will tend to re--
arbon in the engine cyl-
ffect a saving’

SE€

jnvention is to provide -
orporated in an
‘may be applied as_
Y made’__. Nt .
till further ob-
nism which will function
the engine ¢rank-shait.
nvention not speécifically
g will appear d
g description. -

S as a S

as a counter-balance to
-Other -objects of the 1
- stated in the foregoing w
~ course of the followin
In the drawings:
- Figure 1 1s an -eleva
gear case and-gea
‘hicle engine and
nism in positio
cover plate of the
- Figure 2 is an elevatl
arms of the mechanism extended, -
Figure 3 is a vertical sectional view on
Jine 3—3 of Figure 2, looking in the direction n-
dicated. by the arrows,. "~~~
“ Figure 4 is a vertical sectl
44 of Figure 3, looki
“ cated by the arrows, t
~ ever, being shown retracted, o
Figure 5 is a'd
the valve
and |
- Figure 6 is a dia
the ‘ignition timing is advanced
. Referring now
ings, the n
gear case of a. conven
ting  a

uring the |

tion showing the timing
ventional motor ve-
showing my. improved mecha-

n on the engine cran

rs of a -con

! , k- shaft, the
geayr case being removed, .
on. showing 'th_E} EUVBI-‘-HQI' .

‘the
nal i'--view'- on the '-_line-

e direction indi-
10r Weights, how-

rig ‘in the
he govern

iagrammatic view

‘ atic 3 showing how.
is advanced by the mechanism,

timing

grammatic' view 'showing how
by the mecha-

more particularly to the draw-
tes the usual timing:
tional internal combustion
t their forward ends:into’
the engine crank shaft ({,-the
the distributor shaft (3. . The
vided with the usual cams for
st valves of the.
tomary manner and similarly,
distributor in the usual .
1 deemed unnec-
Fixed to the'
meshing with said:

umeral #0 indica

 engine. Projec

the gear case are

cam shaft 12 and
 cam shaft 12 is pro
“ operating the intake and exhau
‘engine in the custo!
~ the shaft 13 operates the
" manner. However, it has been
‘essary to show this mechanism. -
- cam shaft. 12 is a-gear 14 an

oz

om0
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- crank shaft 11 is provided with stepped portions.
16 and 1T and in accordance with the present:
~invention, 1 provide a drive gear 18 which rotat-
ably fits the portion {6 of the shaft, this gear
peing loose on the shaft. Fixed to.the gear at =
_suitably spaced points is a plurality of forwardly
_projecting pins (9, any_i'_'approve_d“numbef* of

which may be employed.

" Keyed upon the reduced portion |7 of the
crank shaft in ‘spaced parallel relation to the

gear is a gear 'I_5.ﬁ5{'¢'d'tb the distributor shaft 13, :
said gears being of the usual two to one ratio. . .
-~ As shown in Figure 3, the forward end of the -

100

sear I8 is a governing collar 20 which is also .. |

“secured to the shaft by a pin 21.. This collar 1s
provided at its inner end with a radial flange 22

B

and fixed ‘to said flange is a plurality of rear-

“wardly projecting pins 23 equi-distantly spaced _-

circumferentially of “said flange. In the pres-

ent instance I have shown the use of four of

said pins to ‘accommodate ‘an equal number of
governor weights 24.- However, the number of
these weights may be varied as found most de--

sirable. As shown In Figure 4, the weights are

curved to fit, when retracted, about the periph-~

ery- of the flange 22-of the collar 28, and pro-

. jecting from the inner ends of the weights are-
arms 25 which are apertured to freely receive the
~ pins 23 so that '_th'e-weight.s--_a,re-:thus mounted to
rock upon said pins. Formed on the inner ends
of the arms-are yokes 26 which straddle .the;:f_o'r__ |
ward end portions of the pins 19 of the gear. 8.
~ “preely surrounding the reduced portion {71 of.
~ the crank shaft -il to lie between the gear 18
"and the collar 20 is s coil spring 27. As seen
in Figure 4’ this spring is provided at its ends-
with hooks 28 ‘one of which engages the forward

end portion of one -of the pins {9 of the gear
18 while the . other of said hooks engages the
rearward -end portion of - one _of . the ‘pins - 23

of the collar 20. Thus, as will be. seen, this

spring will, since the collar is-fixed to the crank:
shaft, tend to counter-rotate the gear 18 for re~
tracting -the governor weights 24 and will nor- - * °
45"

mally hold said weights” -retrac'ted. A_s" ~will: be:

ins #
= -1
|
35 .J % -

Fi

40°

perceived, the gear 18 and associated parts may
be readily. embodied in the construction of an. -

two to one ratio. -

. The spring 27 will, at low engine speeds,. hold.
‘the governor weights 24 retracted so that said -
“weights ‘will hug' the flange 22 of the collar 20

[
..
"

 engine” as originally manufactured or may. be
readily applied as an attachment to the forward.
ends of the crank shafts of engines already in
“use. . As is usual, the gears 14 and. 18 are of -a.
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' or, at best, will be swung outwardly by centrifu-

£~ SN

- the crank shaft {1. y
- be turned by the gear 18 for advancing the cam

- engine as typical, the time of opening of the in-

- take and exhaust valves of the cylinder, as shown .
- ab the right of Figure 5. will be advanced while .

" as shown at the right of Figure 6 the ignition will
- -also be advanced. As will be appreciated, the
. governor weights 24- will, as the speed of the
S e engine is_decreaged,-b_e'_:"it‘etfmt_ed,;fpri-i'emr_dinfg__th_e
- valve action as well as also retarding the ignition. -
Thus, as will be seen, the mechanism will func-
tion to simultaneously ‘advance or retard the nk sha; tl . timi :
‘activity of the cam and timer shafts, whereby -
the speed responsive device is positioned ‘Temote
from the cam and timer shafts and is directly ...m

... valve action and ignition in direct relation to
- . thespeed of the motor. Accordingly, as the speed
. gy Of the motor is increased, the fuel gases will be ad-
~ . %) mitted to the cylinders progressively earlier, while
SETE will be likewise permitted to
escape progressively -earlier, the ignition being
. timed in step with the valve action. As will be
. appreciated, the Hexibility of the motor will thus -
3% be greatly increased ~while overheating will be
' due to the earlier ex-.

© " the exhaust gases

- " prevented. Furthermore, due to the ear

" haust of the burnt fuel gases, very little if any,
- back pressure in the e ylin . .

. Dbresent with the result that an increase in power

AL | , wile Iaclt tnat by

- associating the governor weights 24 with the

gal force comparatively little. Thus, as shown

-at the left of Figure 6, the ignition will be re-
“tarded. - Considering one cylinder of the engine
as typical, the time of opening of the intake and .
cylinder will, as' shown

.

exhaust valves of the

at the left of Figure 5, be similarly retarded. As
- | e is accelerated, ‘the gov- - ti _ of s}
- ernor weights 24 will, as shownin Figure 2, be - by the crank shaft
10 ' '

the speed of the engine

swung -outwardly -with the result that the gear

18 will be advanced in clockwise direction about
_Accordingly, the gear 14 will

. '

- shaft {2 ‘while the gear {5 will in turn, be ro-
- tated by the gear (4 for advancing the distrib-
Considering -one cylinder of the -

utor shaft 13.

ngine cylinders will be

ntion is now. directed to -the fact that by

SR crank shaft, these weights will tend to counter-

~ balance said shaft. When the speed of the en.
gine 1s suddenly accelerated, the weights will of

) -course, due to their inertia, tend to .absorb. the

~ the variable speed-responsive action of the de-
oo vice, and an',e_leme_nt__;forming.-_-_a,-._.pa_,rt. of the cam '
®:. shaii driving means and carried by and loose

~ relatively to the crank

. -onits axis by position changes of the device pro..
~ Yided by speed changes of the crank shaft to
thereby change the timing activity of the cam:

- 5 shaft, whereby the speed responsive device is

bustion: engine,

‘shock and similarly when the speed. of the en-
' ' governor weights
will tend to absorb the shock on -the crank shaft.
+ Having thus described the invention, I claim:
1. As ‘a means for controlling the timing of .
of an internal com-
‘Wwherein the timing is responsive
~to the speed of the crank shaft, the combina-:
tion” with the crank and cam shafts, of ‘Speed
‘responsive means carried by the crank shaftand.
operatively connected with the cam shaft, said:
- means including a speed responsive device carried
by the crank shaft and bodily movable there-
-~ With rotatively in permanent synchronism with
~the crank shaft: Speed of rotation and: addition=--

gine is suddenly checked, the

ally movable in reaction to such speed to.provi de -

relative to the crank shaft

Tésponsive to the speed of the crank shaft. . s
3. As a means for controlling the timing of =~
the ignition and the inlet and exhaust valves |
of an internal combustion engine, ‘wherein the -

to permit rotation: .

shaft, said element ~be-"- ca;
ing operatively - connected with the speed re- n

- sponsive device to be driven therehy, the opera-

9 tive relation between the device and element be-
-.ing such that the element is. shifted . rotatively:

201157

- with the cam and timer shafts; said means includ-
ing a speed responsive device carried by the crank .
~shaft, &Hd-'bﬂdﬂy'mpt?fa,_ble'.'the_reWi_th"- rotatively in . -

- bositioned remote from the cam shaft and is di-
- rectly responsive to the speed of the crank shaft,
- 2. As a means for controlling the timing of -
the ignition and the. inlet ‘and exhaust valves
of an internal combustion engine, wherein the 5 -
- timing is responsive to the speed of the crank
Shaff, the combination with the crank, cam and
‘timer shafts, of speed responsive means carried
and - operatively ‘connected o
10

g

-Speed of rotation and additionally movable in re-

15

action to such speed to provide the variable speed- 15

ing means and carried by and loose relative to

~* the crank shaft, said element being operatively
cconnected with the speed responsive device to be -
driven thereby, the operative relation between the .

Tesponsive action of the device, and an element -
forming a part of the cam and timer shaft driv-

‘the crank shaft to permit rotation relatively to 2 o
20 -

device and element being such that the element
Is shifted rotatively on its axis by position .

changes of the device provided by speed changes 25

of the crank shaft to thereby change the timing

timing is responsive to the speed of the crank
- Shaft, and wherein the valve movements arecon- 35
~trolled by the cam shaft, the combination with =

‘the crank, cam and timer shafts, of speed respon-

slve means.carried by the crank shaft and oper-

alively connected with.the cam and. timer shafts,
~sald means including a centrifugal governor car-.
‘ried by the crank shaft and bodily movable there--

movable in reaction to such speed -to provide the
~variable speed-responsive- action of ‘the :device,
| 2N , It of the cam and
‘Umer shaft driving means and carried by and
~ loose relative to the crank shaft to .permit ro- -
 tation relatively to the crank shaft, said element;
- being operatively connected with the centrifugal .
governor to be driven thereby, the operative con=-

and an element forming a p

‘the crank shaft speed of rotation and additionally

'nection'_betwe'en, the governor and element-being

Such that the element is shifted rotatively on

its axis by position changes of the crank shaft to

‘thereby change the timing. activity of the ‘cam.
-and timer shafts, whereby ‘the: governor-.is posi- ey
_ _ TO 1 and timer shafts =
~and is directly. responsive to the: speed of ‘the:
Scrank shaft. 7T
4. As a means for controlling the ‘timing of the.

tioned remote from the cam

- Including a._;.'--centﬂfugali governor carried by ‘the
crank shaft and bodily movable therewith rota-
Uvely in permanent synchronism with the crank
- Shaft speed of rotation and additionally movable
In: reaction to stich speed to provide the variable
Speed-responsive action of the device,; an-element
forming a part; of the cam and timer shaft driy--

ignition and the inlet and exhaust valves of an.~

- Internal combustion engine, wherein the timing:
“is responsive to the speed of the crank shaft,and - -
- wherein the valve ‘movements are controlled by R E
‘the cam. shaft, the combination with' the crank,-

¢am and timer shafts, of speed responsive means
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~ ing means and' t:arried by and loose relative to

the crank shaft to permit rotation relatively to

the crank shaft, said element being operatively

connected with the centrifugal governor to be

driven thereby, the operative connection between |
the governor and element being such that the ele~
. ment is shifted rotatively on its axis by position
changes of the crank shaft to thereby change the -
timing activity of the cam and timer shafts,
whereby the governor 1s positioned remote from .

the cam and timer shafts and is directly respon-
sive to the speed of the crank shaft, and a re-

sistance means operatively connecting the gov-
ernor and element and variable as to power by
clement shifting movements, said latter means -

and the centrifugal force characteristic of the
to cushion the advance of
the element in presence of rapid increase of speed -

of the crank shaft and to cause increased respon-

siveness of the governor to decrease in speed of
the crank shaft, whereby vibrations due tc speed

changes of the crank shait will be dampened.

5 Tn an internal combustion engine, the com-
bination of a crank shaft, a cam shait, & dis-
tributor shaft, tappet inlet and exhaust valves
actuated by the cam shaft, a distributor actuated

by the distributor shaft, a gear fixed to the dis-
tributor shaft, a gear fixed to the

the crank shaft meshing with the cam shaft gear,
said loose gear being rotative relative to the

crank shaft, and a centrifugal governor having

by the cam

cam shaft
meshing with the distributor gear, said gears be-
ing of the usual two to one ratio, a loose gear on

a, direct drii'.?'_e 'connectioﬁ with the Ci'a,rik' _-shé,ft _i '

in permanent speed synchronism with the crank
shaft, said governor being operatively connected

to rotate the loose gear independent of the crank
shaft by speed-responsive movements ol the gov-

to provide bodily movement of the governor in a -
path concentric with the crank shaft axis and

ernor to simultaneously vary the timing of the o

“inlet valves, exhaust valves and distributor.

6. In an internal combustion engine, the com-

the gear case fixed to the distributor shaft, a

‘meshing with the distributor gear, said gears be-

ing of the usual two to one ratio, a gear in the

gear case loose on the crank shaft and meshing
with the cam shaft gear, said loose gear being ro-
tative relative to the CI'&Ilk'Shaft', and a centri}f;

‘bination of a crank shait, a cam shaft, a dis- -
* tributor shaft, inlet and exhaust valves actuated
shaft, a distributor actuated by the
distributor shaft, a timing gear case, a gear In o
15
gear in the gear case fixed to the cam shaft and

2 -

ugal governor in'the cear case having a direct

+*

drive connection with the crank shaft to provide

speed-responsive movements of the governor to

‘bodily movement of the governor in a path con-
" centric with the crank shaft axis and In perma-.
nent speed synchronism with the crank shaft,
said governor being operatively connected to the: - .
‘loose gear and imparting rotary movement to the
loose gear independent of the crank shaft by -~
30 |
simultaneously vary the timing of the inlet valves, - =~ |
 exhaust valves and distributor. .~ . o
T HERBERT L. DUNCAN: [r.sd .
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