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To all whom' ¿t may concern: 
1 Be 1t known that I, AnoHiBA'LD D. SCOTT, 

` a citizen of the UnitedStates of America, 
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residing at Jersey City, in the county'of 
Hudson and the State of New Jersey, haye 
'invented new and useful Improvements‘in 
Systems for Autovehicles, of which the -fol 
lowing is a full, cl'ear, and eXact description, 
reference being had to the accompanying 
drawings, which form part of this specifi* 
cation. " 

This invention relates to electrical equip 
ment adapted for use in connection with 
combustion engines, and more particularly 
such engines used on autovehicles, as auto 
mobiles, motor boats, etc., and it is directed 
to the provision of means whereby an igni 
tion element may be brought into synchro 
nism with the engine during self-propulsion 
thereof, irrespective of any irregular or non 
synchronous relationship which may have 
existed between the engine and ignition ele 
ment prior to or during starting of the en~ 
gine. ' 
An advantageous employment of my in 

vention is clearly instanced in the case of 
an electric starting element associated with 
the power transmitting shaft of which is a 
magneto generator adapted to supply cur 
rent for energizing of the spark plugs ofthe 
engine cylinders. Where the power trans 
mitting shaft is driven at a speed different 
from that of the engine shaft, as in operat 
ing torque multiplying mechanism (for 
starting of the engine), or where a variable 
clutch connection is employed between the 
starter mechanism and engine, ordinarily 
synchronous relationship between the two 
shafts does not obtain upon termination of 
starting function, but by my invention there 
is insured assumption and maintenance rof 
positive predetermined constant driving 
union between the engine and current gen 
erating element after starting of the engine, 
regardless of such above mentioned> preex 
isting~ non-synchronous. association. 
ln the accompanying drawings I show my 

invention as embodied in and associated with 
a system in which provision is made or 
starting of the engine by a dynamo motor, 
and driving of the dynamo motor is eifected 
through my invention in- such manner as to 
energize spark producing apparatus at Àa 
time when the _wave of the current 'used for 
ignition purposes is at or near its maximum 
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period or ` point of flow. However, I do not 
desire to limit myself to the particular con 

' _ to the embodiment of 

my invention in apparatus associated with 
a starting mechanism or a dynamo motor, 
for it_will be premised that the principle of 
bringing an ignition element into synchro 
msm with the engine, may be associated with 
other elements of an ignition system, such as 
the ignition time or controller, interrupter 
.mechanism or the distributer. 

_ Figure 1 is a side elevational view partly 
in section of apparatus and system adapted 
for the starting of an engine of an autove 
hicle and for supplying current for the ve 
hicle equipment, including an ignition ele 
ment, and embodying my invention; Fig. 2 
is a section on the line 2-2 of Fig. l; and 
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Fig..3 is a diagrammatic view showing pref- l ' 
erable circuit arrangements for the dynamo 
motor and ignition circuit, to be hereinafter 
more fully described.' 

Referring to Figs. l and 2, the numeral 
Q indicates a power transmitting shaft which 
may comprise the engine shaft or may be an 
auxiliary shaft associated with the engine, 
as hereinafter described, in such manner that 
the shaft'may 4transmit power to the engine 
from a motor-generator or dynamo motor 
element, 3, after which said shaft may be 
driven by the engine for operation of the 
electric element to store or accumulate and 
furnish power to the vehicle equipment. The 
element 3 preferably takes the form of a 
dynamo motor which may be of any suitable 
design or construction, but which preferably 
embodies the arrangement °’ 
wherein a generator element is employed, 
having the characteristics of supplying an 
ignition current to spark producing appa 
r'atus after> the engine has become self-pro 
pulsive.v ' With respect to this function,'z'. e., 
the supplying of an ignition current, my in 
vention is more particularly concerned. 
Where the ignition current generator is so 

case the dynamo motor) between _which and 
the power transmitting shaft a gear reduc 
tion obtains, that driving of the shaft of the 
-moving element effects driving of the cur 
rent instrument-alities at a high ‘speed and 
out of ste or synchroni’sm with the cycles 

respect to the symmetri 
fall of the current wave), such 

current element must be restored to its nor 

shown in Fig. 
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mal or synchronous relationship with the 
engine a'l’ter the latter has become self-pro 
pulsive and operates to drive the current 
generator, Ytor energizing of the ignition eir 
ruit. ll therefore provide the mechanism 
and system hereinafter described, for bring 
ing the power transmitting shaft into syn 

driving connection with the 
dynamo motor or ignition element subse 
quently to starting of the engine. 

Referring to Fig. 1, the shaft l of the 
dynamo motor element ÍiXedly carries a pin 
ion 5 meshing with which is a gear 6 nor 
mally loosely carried by and held against 
longitudinal shifting on the shaft 2. Keyed 
to the shaft 2 is a slidable clutch collar T 
controllable by a shifting yoke 8, for shift 
ing into and out of engagement with a clutch 
face 9 ot the gear G. rl‘his'yolïe 8 is carried 
by an operating rod 10 which may lead to 
the running board oli the vehicle- and be as 
sociated with any suitable manual operat 
ing means'. Also keyed to the shaft 2 or 
otherwise îiixed thereto so as to be rotatable 
with the shaft is a longitudinally yieldable 
or spring` pressed clutch >member 11 ~which 
carries a clutch dog or lug 12 arranged :tor4 
engagement with a similar dog 13 carried 
by a gear 14 lloosely Journaled on the re 
duced portion 2“ ofthe shaft 2. lli/leshing 
with. the gear 141- is a companion gear 15 
carried by the dynamo motor shaft Il. As 
shown in Figs. l and 2, connection betiveen/ 
the shaft ¿l and the gear 15 may be etlected 
through the medium olf the yieldable cou 
pling 16 comprising a coiled spring 1T fixed 
to the shaft 4c and having connection with 
the gear 15 by means of a concentrically slid 
.able block 18 and a pin 18’ carried by the 
block vand gear. 

¿is above stated, the dynamo motor may 
be oit any suitable design or construction. 
but for the attainment of certain desired 
ends l. may employ the dynamo motor 
and circuit arrangements diagrammatically 
indicated in 3, as illustrative ot the 
principle of my invention. ln this Fig. 
3 l show-mainly a dynamo motor and cir 
cuit arrangements such as disclosed in the 
application of Richard Varley, Serial No. 
763,569, and adapted to supply a direct 
current for the purpose of energizing a 
light or lwork circuit and also for alter 
nately energizing an ignition circuit of 
spark producing apparatus, at or near the 
maximum points or periods et potential oi’ 
the current wave generated. This dynamo 
motor, which is an alternating current-di 
rect current generator and which ll Will here 
ina'lî'ter abbreviato in terms as the À. CJ). C. 
element for convenience of description, is 
for the purpose of this case hereinafter gen 
erally described. Upon one pole piece (not 
shown) is :a fieldv winding 19 connecting at 
one end to a commutator brush 20, While at 

:tir/ases 

the other end of said Winding serially con 
nects a tield Winding 21 which is preferably 
mounted upon an oppositely disposed field 
pole (not shown). Adjacent the winding 
19 is a shunt winding 22 connected across 
brushes 20 and 23. 
The numeral 24 indicates a lamp circuit 

connected to brush 2() and having ground 
connection Lamps‘lll are arranged pref 
erably in parallel therein and'may be con 
trolled either collectively by a switch 27 or 
individually by switches 28. ‘il relay 29 
has an armature 30 which, when attracted, 
closes a circuit through relay Winding 3l, 
contact 32 and ground §53, as hereinafter de 
scribed; the relay winding 31 being Wound 
in opposition to a major or larger relay 
Winding lll connected to brush 23 and shunt 
Winding 22.  
The numerals and 3G indicate collector 

rings, which connect to the Winding off' the 
armature 3“ of the A.. C.-D. C. element by 
taps 37 leading :trom said Winding prefer 
ably at oppositely disposed points or 180 
degrees apart so as to cause symmetrical im 
pulses of current to be impressed upon said 
collector rings in each revolution of the ar 
n‘iature. for ignition service. From collec 
tor brushes 38 and 39 leads a» primary cir 
cuit Al0 included in which is a primary coil 
or winding 41 et ignition coil mechanism 42. 
This primary Winding is in inductive rela 
tionship t0 a secondary Winding of spark 
producing apparatus: one end ofthe said 
secondary Winding being grounded, as at 4111-, 
and leading at the other end to a suitable 
distributor arm Äl5 of distributer mechanism 
ol’ spark producing apparatus, leading from 
which are conductors ¿LG which connect to 
the spark plugs in the cylinders of the en 
gine, as is Well understood in the art. Y 

Íntercalated in the primary circuit and 
preferably carried by an ignition controller 
47 is an interruptor mechanism comprising 
essentially a lixed contact 48 and a movable 
contact lever Llf) pivoted so as to be rocked 
or oscillated by a suitable controller cam 50 
which is synchronously geared'pre‘ferably to 
the shaft 2 (see Fig. 1) by means ot worm 
gear 51 and gearing 52. Connected across 
said contacts 4S and 49 is the usual con 
denser 53 which is charged and discharges 
upon closing and opening of the primary 
circuit 40. Also carried by the ignition con 

troller 47 is an insulated contact lever arranged for contactual engagement by the 

cam 50 which is preferably grounded, as at 
The lever 54 connects by lead 56 with a 

switch contact 57 of a double armed switch 
5S, they arm 59 of which operates to connect 
lead 5G with vibrator or trembler mecha 
nism GO and its associated primary Winding 
61 of the coil 42. The opposite end of the 
winding 61 of the trembler coil connects by 
lead 62 with a. battery or accumulator 63, 
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which is grounded, as at 64, and the other 
arm 65 of the double armed switch controls 
connection of the primary circuit.40; the ar 
rangement of the switch and its contacts 
being such as to render the primary circuit 
inoperative during utilization of the vibrator 
coil mechanism 60 and G1 'and to render the 
last named means and circuit inoperative 
during use of the primary circuit 40, there 
by providing an, arrangement affording an 
effective ignition circuit during starting of 
the engine and before the current in the ar 
mature 3'Ll builds up sufficiently to energize 

40, as hereinafter de 
scribed,` 

rlo‘he field winding 21 of the A._ Owl); C. 
element also" connects with the battery,`as by 
lead 66, while a .lead 67 taps the field wind 
ing 19 preferably at a median point >and con 
nects with a switch Contact 68 of switch 
mechanism 69 operatively controlled by the 
operating rod or shaft 10 above described. 

' The switch mechanism 69 comprises a piv 
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otal _switch blade 70 adapted to complete a 
field energizing circuit through contacts .71 
and 72 and lead 73 and also »alternatively 
part of a battery charging circuit through 
contacts 68 and 70 and lead 67, as herein 
after described. ‘ _ . ' 

It will be seen that upon shifting of. the 
operating rod 10 of the power transmitting 
mechanism, in such manner asto move the 
clutch `member 7 toward the gear 6, the 
switch member 
tactual engagement with its contacts 71 and 
72, thereby completing a circuit from bat 
tery 63 through switchcontact _ground 75, 

shunt winding 22 and series field 
winding 19 and 21 back to battery through 
lead 66. Resultant energizing of the A. G.~ 
D. C. element will set up (through ’rotation 
of the armature 3a) _driving of the s_haft 2 
through gears 5 and 6, for starting of the 
engine, and if it is‘desired to complete the 
ignition circuit for energizing of the spark 
producing apparatus, the double armed 
switch 58 is shifted to the position shown in 
Fig. 3, wherein the. switch arm59 connects 
the vibratorfèoil mechanism into circuit with 
thebatteryfbß, softhat upbn contact of the 
grounded Ycam 50"\"ofy the controller (which, 
as is well understood is geared in synchro 
nism with the c'ycles‘of the engine) with the 
lever 54, incident to driving of the shaft 2, 
the winding 61 of said Vibrator coil mecha 
nism-“will be energized, thus producing in 
ductively a high potential ignition current 
in the secondary winding 43 and which is 
distributed to the cylinders of the engine 
in the usual manner for explosion of the 
combustible charge or charges therein. 
'Upon induction of self-propulsion of the 

thefA. C.D. C. element maybe 
brought out-of starting relationship by vshift- _ 
ing of the‘îoperating rod 10 for declutching 

,the series field windingV 19 

70 will be shifted into con- f 

8 

of the members 7 and 9. Such shifting of 
the rod 1() brings the swite” blade 70 out of ` ` 
engagement >with the contacts 71 ̀ and 72, 
thereby breaking the A. Url). ,(É. element 
energizing circuit, and into engagement with 
switch contacts 68 and 7 i for partial comple 
tion of a battery charging circuit established 
upon closin g of the relay armature 30, when 

70 

the armature 3a has attained such speed as 
operates for rise of voltage sufficiently to 
energize the relay and charge ̀ ~the battery; 
the battery charging circuit leading lfrom 
the brush 23, through the relay winding 31, 
contact 32, relay armature 30 and groundsy 
33 and (S4, to battery, the opposite' terminal». 
of the battery connecting with a portion, of 

(the active por 
tion during driving of the A. C.D. C. ele 
ment by the engine) which in turn leads to 
brush 20. After the engine'has become self 
propulsive and it is desired to utilize the 'pri 
mary circuit 40, the double armed vswitch 58 
is shifted tothe dotted position shown _in 
Fig. 3, whereby the vibrator' or trembler bat 
tery ignition circuit is broken and a primary 
circuit established from the ‘collector rings 
35 and 3G, for periodic opening and closing 
by the interrupter mechanism, >for energiz 
ing of the primary winding 41 and inductive 
energizing of the Ísecondary winding 43. 

stated above, the interrupter mecha~ 
nism is geared in synchronisin with the en 
gine. Therefore upon driving of the engine, 
closing of the contacts 48 and. 49 will be 
effected at periods coincident with the com 
pression strokes of the engine, and in order 
that closing of the primary ignition circuit 
40 may take place at a time coincident with 
or at or near the maximum points or periods» 
of potential óf the current wave generated 
by the A. C.D. C. instrumentality or within 
the armature 3“, I so dispose the above de 
scribed clutch member 11 on the shaft 2 rela~ 
-tively to the timing position of the gears 14 
and. 15 and the clutch dog 13 as well as with 
respect to‘ the phase of polarity or peak of 
the wave of the currentv generated in the 
armature 3a as to always connect the shaft 2 
(which preferably has a fixed synchronous 
relationship to the cycles of the engine) with 
the gear 14 at 'a fiXed'or non-varying point. 
of clutch engagement; i. e.,_the clutch dog 
12 ofthe member 11 occupying a non-vari 
able position with respect to the shaft 2 and 
engaging a lug or dog 13 also occupying a 
definite and non-changing timing relation 
ship with respect to the gear 15 carried by 
the armature shaft 4. ’ ~ 

It will thus be seen that the shaft 4 may 
be rotated at a high speed for starting of thev 
engine, without regard to maintenance of 
synchronous relationship between said arma~ 
ture shaft and the power transmitting shaft 
or. the. engine, and that subsequently to 
starting of the engine and disconnection of 
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the shaft 4 from starting service, the shaft 2v 
may be so clutched-into engagement with 
the other set of gears as to insure establish 
ment and maintenance of a synchronous 
drive between the engine and the shaft 4 of 
the A. C.D._C. element. ` 

rl‘lie gears 14 and 15 are preferably so pro- - 
portioned` as to enable the A. C.D. C.v ele 

_ ment to be driven at about engine' speed; 
the gears in this .instance being shown as of 
equal diameters, from which it will be 
understood that the shaft 2 is driven at en 
gine speed. This arrangement follows es 
sentially ̀ the power transmitting mechanism 

' and system disclosed in the above mentioned 
application Serial No. 763,569 of Richard 
‘Vai-ley, wherein the ratio between the gears 
5 and 6 is such as to afford a large gear re 
duction for multiplication of the torque of 
the shaft 4. As the reduced ratio of the 
gears offers a speed too high for proper 
driving of the A.. C.D. C. element and also 
a degreev of inertia which/cannot »be immedi 
ately dissipated or overcome upon sudden 
starting of the engine, the second set of 
gearing or driving connections 14 and 15 be 
tween the engine and the A. C.D. C. ele 
ment is employed so that the latter may be 
driven at a speed more consonant with its 
character as a generator of current. There 
fore it readily will be seen that durino‘ start 
ing of the engine, the _gear 14 upon the shaft 
2 will be driven at a speed equal to that of 
the _shaft 4, with the result that the clutch 
dog` 13 of the geartravels past the com 
panion dog of the clutch member 11. After 
the engine has become self-propulsive and. 
the speed of the shaft 2 increases, or as the 
speed 'of the gear 15 or gear 14 lessens 
through bringing of the A. CJ). C. ele 
ment out of engine starting relationship 
with the shaft 2, the travel of the shaft 2 
will overcome the speed .of the gearv 14 so 
that the clutch dog 12 will be brought there 
by into engagement with the dog 13 of the 

(rf the gear 14 and 

in step with'the compression strokes of the 
engine. lt ‘therefore will be seen that as the 
gear 14 initially is driven at a greater' speed 
than the shaft 2 in starting of the engine, 
and as the shaft 2 is brought into drivingv 
relationship with the gear 14 only upon 
equalizing of the speeds of the two elements, 
no shock can be transmitted to the A. C. 
D. C. element or the gears upon clutch en 
ga gement of the said shaft with the gear 14.v 
However, should there from some abnormal 
condition, occur any abrupt or impulsive . 
clutching-in of the shaft 2 with the gear 14, 
the yieldable coupling v16, above described, 
would guardagainst transmit-.nan of shocks. 
The advantages of my inve,À ,',ioi will be 

found to reside in a system ofthe above 
character which readily .lends/ itself, as 

imanes 

shown, to advantageous employment in con- ' 
iiection with an electric unit employed for 
starting of the engine of an autovehicle 
and for the supplying of an effective igni 
tion current for u_se at the spark plugs of the » 
cylinders of the engine. 

lVhile l have .described my invention as 
employed in` connection with a particular 
form of power transmitting apparatus and 
also in association with a particular elec 
trical unit, l do not desire to limit myself 
thereto, for it will be apparent that the Prin 
ciple of establishing a non-varying or syn 
chronous drive relationship between 'the 
electric element andthe engine, may be 
greatly varied. For instance, while lA have 
described theshaft 4 as being that of the 
armature shaft of the A. CJ). C. element or 
dynamo motor, the alternating current in 
strumentality may be associated with the 
shaft 4 in other ways, as by employing the 
shaft 4 in connection with a. separate start 
ing motor or shaft and employing asepa 
rate' alternating .current generator in syn 
chronous association with said shaft. .f 
As stated above, the shaft 2 may be the 

engine shaftV or a counter shaft having driv 
ing connection with the engine and when, in 
the claims, l refer to this shaft, it is to be 
so understood as either the engine shaft or 
an auxiliary sha-ft. . 

Having thus described my invention, 
what l. claim and desire to secure by Letters 
Patent is: . » 

1. ln a system of theelass described, the 
combination with a combustion engine, of 
a shaft for transmitting power to and re 
ceiving power from the engine, an alter 
hating current generator, operatiyely 'asso 
ciated with the shaft, means .whereby the 
shaft may start the engine without regard 
to maintenance of synchronous association 
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of the shaft and alternating current gener- _ 
ator, and means whereby the shaft may 
actuate the altern-ating current generator 
always in a certain phase relationship. 

2. In a system ofthe class described, the 
combination with a combustion engine, of a 
dynamo forming part of a starting and igni 
tion system and adapted to deliver alternat 
ing current, and means for connecting the 
engine with the dynamo so that the latter 
may actuate the engine at one ratio of-ispeed 
and without regard to maintenance of syn 
chronous coupling of engine and. dynamo, 
and the engine may actuate the dynamo at 
a cert-ain predetermined speed and phase 
relation. ‘ 

3. 1n a system of the class described` the 
combination with a combustion engine, of a 
dynamo forming part of a starting and 
ignition system', and having both alternat 
ing and'direct eiirrent elements, and means 
for connecting the engine with the dynamo 
so that Íthe latter may actuate‘the engine 
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without regard to maintenance of synchro» 
nism between the engine and dynamo, and 
the engine may actuate the dynamo »always 
in a certain phase relationship. 

.in a system of the class described, the 
combination with a combustion engine, of a 
dynamo forming part of a starting and igni~ 
tion system and having both alternating and 
direct current elements, and means for con 
necting the engine with the dynamo so that 
the latter may actuate the engine at one 
speed ratio and the engine may actuate the 
dynamo at another speed ratio »and in a cer 
tain predetermined phase relationship. 

In a system of the class described, the 
combination with a combustion engine, of a 
shaft adapted to transmit power to and be 
driven by and in synchronism with the en 
gine, ra second shaft for transmitting power 
'to and receiving power from the first shaft, 
an alternating current generator operatively 
associated with the second shaft, gearing 
connection between the two shafts and corn 
prising large gear associated with the 
first shaft and a relatively smaller gear 
associated with the second shaft, whereby 
the second shaft drive the first shaft 
for starting of the engine and without re 
gard to maintenance of synchronous associa 
tion of 'the second shaft with the engine, 
and means for bringing the second shaft 
into synchronous step with the first shaft 
:i l’ter said second shaft has been brought out 
of starting service, for actuation of the 
generator always in a certain phase rela 
tively to the engine. 

G. ln a system of the class described, the 
f-on'lbination with a combustion engine., of a 
shalt adapted to transmit power to and be 
driven by and in synchronism with the en~ 
gine, a second shaft for transmittingn power 
to and receiving power from the first shaft., 
a euri-ent generator synchronously con 
nected to the second shaft, spark producing 

5. 

apparatus associated therewith, gearing 
connection between the two shafts whereby 
the second shaft may drive the first shaft 
for starting of the engine and without re 
gard to maintenance ofsynchronous associau 
tion of the second shaft with the engine, 
and means for bringingV the second shaft 
into such receptive driving relationship 
with the first shaft as to maintain such rela 
tive association of the engine and gener 
ator as to cause the latter to energize >the 
spark producing means at or near the 
period of maximum potential of the cur 
rent wave generated and coincident with 
compression strokes of the engine. 

7. In a system of the class described the 
combination with a combustion engine, of 
a shaft adapted to transmit power to and be 
driven by and in synchronism with the en 
gine, a second shaft for transmitting power 
to and receiving power from the first shaft, 
a current generator synchronously con 
nected to the second shaft, spark producing 
apparatus associated therewith, reducing 
gears connecting the two shafts whereby the 
second shaft may drive the ñrst shaft for 
starting' of the engine and without regard to 
maintenance of synchronousassociation of 
the second shaft with the engine, and means 
for bringing the second shaft into such re 
eeptivev driving relationship with the first 
shaft as to maintain such relative associa 
tion of the engine and generator as to cause 
the latter to energize the spark producing 
means at or near the period of maximum 
potential of the current wave generated and 
coincident with compression strokes of the 
engine. 
In testimony whereof I have hereunto Set 

my hand. . 

ARCHIBALD D. SCOTT. 
‘Witnesses : 

lWILLn'r'r CHADwiCK., 
J. Gro. Maynas. 

»Copies of this patent may be' obtained for iîve cents each, by addressing' the “Commissioner of Patents, 
Washington, D. C.” 
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