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.7’0 allwhom it may concern.:

Be it known that I, Ricmarp Variry, a
citizen of the United St‘tces of &merieca, ro-
siding at Fnglewood, in the county of Ber-

gen and Stf\te of New Jers ey, have invented

new and useful Improvements in Power Sys-
tems for Autovehicles, of which the follow-
ing is a Tull, clear, and exact description,
veference being had to the accompanying
drawings, whlch fom* part of this specifica-

tion.

This invention is an improvement in

“power systems for autovehicles, such as au-

tomobiles, motor boats, ete., and it aims
primarily to provide new and improved
means whereby the engine of the vehicle
may be started and a generator element
driven to supply electrical energy for the
vehicle equipment, including the work or
light cireuit and the ignition circuit. As
such a device, a motor element, preferably a
dvnnmo, 1s associated -with apparatus of
such’ character that the engine may be ini-
tially turried over or driven by the electric
element opemtm(v in motor C‘lD‘lCltV, after

which the said dynamo may be driven, pref-
cerably at engine speed, to supply current

for the above mentioned eq juipment.

In the particular construction illustrated
in the accompanying drawings and herein-
after described, T employ mechanism for
multiplving the torque of the motor and one
of the objects sought to be accomplished is
the provision. of means for bringing the
torque multinlying mechanism into opera-
tive relationship with the motor and engine,
and means for releasing, preferably atto-

. .matically, said mechanism, after operating

40

45

to start the engine, in such manner that it
may remain stationary and non-operative
during self-propulsion of the engine, thereby
affording apparatus in which is absent all
wear and tear incident to continuous or ex-
tended driving of the parts.

A further object of my invention is to en-

able the starter mechanism to so drive the.

engine as to effect complete dissipation or
expulsion of the dead or waste gases from
the engine cylinders preparatory to energiz-
ing of the.ignition circuit and spark plugs
and firing of the engine upon release of said
starter medmmsm in a manner preferably
substantially uniactional with said firing

Specification of Letters Patent.
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and assumption of self-propulsion of the
engine, whereby full potential gas charges
may be taken into the cylinders “For the ini-
tial explosion or explosions, and abortive
firing overcome.

Another object of my invention is the pro-
vision of starter mechanism which cannot be
brought into starting relationship with and
duuno ‘running of the engine and after be-
ing blolwht out of star ter service, thereby

’1“em0Vm<T liability of injury to the torque

mulmplvmv means. And a further object
of my invention is to provide a power system
in which a strong magnetic field may be
created in the dynamo, for the attainment
of o high torque for use in starting the en-
gine, and in which said field may be so weak-
ened or controlled as to afford conditions
suitable for the reguirements of the work
and ignition circuits. Assuch a device, means
for bringing about the above characteristics
are preferably combined with and dependent
for operation upon and in unison with the
operations of other elements of the svstem.

I also provide other improved features,
as will be hereinafter more fully described
in the specification and pointed out in the
claims.

IMigure1is a top plan view,showing appa-
ratus embodying my invention, the dynamo
element being partlv broken away: Fi ig.2isa
side elevation of the sames: Fig. 3 is a lon-
gitndinal vertical sectional view; Fig. 4 is
a transverse section on the line 424 of Fig.
1; Fig. 5 is a fragmentary transverse section
on the line 5—5 of Fig. 1, but showing the
gear shifting mechanism locked in an inop-
erative position; TFig. 6 is a section on the
line 6—6 of Tlo 2: I“W T is a perspective
view showing the clutch elements for driving
of the dynamo by the engine; Tig. 8 is a

secticn on the line 8—S of Fig. 8; Fig. 9 is

a fragmentary perspective view of the gear

. shifting mechanism, and showing means for

p1event1ng shiftine of the cears to engine

starting position, during self- plopulslon of
the engine; Fig. 10 is a dmommmatlc view.

of a dvnfxmo and electric circuits which may
be used in connection with my system, and
showing cendition ‘thereof for driving of
the engine by the dynamo; Fig. 11 is a simi-

lar view showmv cireuit conditions. during

dl‘lVl”lO“ of the generator by the engine; and
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Tig. 12 is a similar view showing dynamo
and cireuits for supplying an alterndtmo
current to the ignition element.

The dynamo element indicated by the nu-
-meral 2, may be of any suitable design, but
for the attainment of certain objects
through codperation with other elements of
the svstem, I may. employ the dynamo and
circuit {\1151112’““lents hereinafter more tully
described in connection with Figs. 10, 11
and 12.

The shaft 3 of the dyn‘lmo passes through
a housing or bearing frame ¢ of starter
mechanism, and in alinement with the shaft
is a shaft 5 which may be the engine shaft
or constitute an auxiliary shaft which may
have geared conn@ctlon with the engine
shaft. “This shaft 5 is also supported by an

end frame or housing 6, being more-directly

journaled therein by means of the hub or
sleeve portion 7 of a face plate or disk 8
which is keyed or otherwise fixedly secured
to the shaft. Paralleling the shafts 3 and §

.and journaled at the top of the housings 4
“and 6 is a sha ft 9 fixedly carrying a gear 10
and pinior 11, and meshing with the gear ..
10 is a pinion’ 12 loosely mounted on the
shaft 8. while the pinion 11 meshes with a-

gear 13 loosely carrled by the shaft 5. As
shown in Fig. 8, the pinion 12 has an en-
larged head portlon ¢r hub 14 bored to
lnrbor a ring or collar 15 fixed to the shaft

3 and h‘nm(r on its inner face recesses 16
arranged to receive spring clutch pins 17
mounted in the pinion 12, when said pinion
is longitudinally chlfted on the shaft, for
driving of the said pinicn. as will be here-
inafter more fully set forth. As shown in
Ties. 3 and 8, the clutch pins 17-are pref-
erably headed, so as to limit their outw‘ud
travel, and are backed up by the spring

- fingers 18 of the flat spring ring 19 attached

45

to a mounting disk 20 as by screws 21 which
may also serve to secure the disk to the end
face of the pinion 12. - Centigucus to the
head 14 of the pinion 12 isa sumhrly formed

" hub-like head or extension 22 of the gear 13,
. mounted within the bore of which is an-

other collar 23 fixedly secured to the re-
duced end 24 of the shaft 5 and carrying the
Iengitudinally movable spring pressed pawl
25 qd‘\pted to engace ratchet teeth or re-
cesses 26 formed in the abutting face of the

~ first collar piece.15 (see I'ig. 7) for driving

"~ 55

60

of the dynamo shaft 3 by the engine, as
herem‘lfter brought out. ~Carried by the
gear 13 is a clutch finger 27 held normally
prO]ecth from the face of the gear, by a
spring 28, and '\dapted for eng aoement with
a preket 29 formed in the member 8.

The gears 12 and 13 are so mounted on
their resnective shafts as to be capable of
being slidinelv shifted thereon for the pur-
pose of bringing the clutch pins 17 and
‘finger 27 into (and out of) engagement with

1,129,147

their respective clutch pockets 16 and 29,
when it is desired to drive the shaft 5 by the
motor shaft 3, the pinion 12 being driven
by the rotating collar 15 and the disk 8 by
the clutch fingers 27; the torque of the shaft
3 being multiplied through the gear reduc-
tion existing between the pinion 12 and the
gear 13, sufficiently to drive suid shaft 5
with its engine load. To bring about such

shifting, a common shifting yoke 30 is pro- 7

vided and arranged for operative association
with the peripheral annular grooves or re-
cesses 31 in the hub-like extensions 14 and
92 of the gears. This shifting yoke is oper-
atively carried by a hcllow shaft or sleeve 32
(see Figs. 1 and 2) slidably mounted in
beaunfrs 38 and 34, preferably extensions of

the 1 nou%m@s or frames 4 and 6. Normally,

the sleeve 32 and yoke 80 are held in the re-
tracted or inoperative position shown (¢.e.,
a position in which the clutch pins 17 and
finger 27 are free from engagement with
the peckets 16 and 29) by means of a con-
tractile spring 83 anchored at one end .to
the bearing 33 or other fixed point, and se-
cured at the cther end to the sleeve 32 by
a stud 36 which passes through a slot in the
bearing 34. Means for shifting the sleeve
32 and consequently the yoke 30 forward
to move the gears’'12 and 13 to engine start-
ing p051t10n, comprises a Shlft]n"‘ rod or
shaft 57 which is received by and passes
through the bore of the hollow shaft 32 and

is provided with a fixed collar 38 lying in

terminal abutment. therewith, this slmft 37
may connect with the running board of the

70
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vehicle or be mounted for manual operatlon

it any desired manner.
Pivoted tothe yoke 30 is an arm 89 having
a latch face 40. As clearly shown in Fig. 1

to engine starting position, the latch 40 will

‘engage a lock shoulder or plate 41 on the
_hous1n0‘ 6, and thereby held the yoke in ad-

vanced posmon a spring 42 being employed
to normally urge the arm amunﬂt the plate
41. The face ]’)L‘Ltu or disk 8 has a plurality
of radial lugs 43 (see Figs. 2 and 4) w hich,
when the szud plate is rotated by driving of

-the shaft 5 in either normal or a reverse dl-

rection, strike the arm 89 and release the
latch 40 so that the spring 85 will return the
shifting yoke 30 to normal position, and, as
hereinafter descriced, said lugs 43 are pr of-
erably so dispcsed as to cause a resteration

105

-when the yoke is advanced by the shaft 87

11¢

115

120

of the gears to inoperative or non-starting

posmon at a time substantially coincident
with initial firing or aqsumptlon of self-pro-
pulsion of the engine.

To prevent gear stripping and injurious

‘impulsive back-driving by shifting the gears

to engine starting poqxtlon during self run-

125

ning of the engine after starting, 1 provide - -

means to lock the shaft or sleeve 32 fwamst
forward shiffing” while the engine is run-

130
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ning. Essentially such mechanism com-
prises, a lock bar 44 (as shown in Fig. 4)
pivoted at one end at 45 to the frame 6.

" During running of the engine and when the

sleeve 82 is in a retracted position, normally,
the bar 44 lies across and in front of a lock
shoulder 46 on the forward end of the sleeve
32, and back of a stop or shoulder 46” on the
frame 6; the shoulder 46 being formed pref-
erably by reducing the shiiting sleeve at
that point. Means for raising the bar 44 to
sleeve unlocking position, comprises a piv-
ctal jack 47 the upper finger 48 of which is
adapted to be swung against the under side
of and lift the bar 44, by means of a crank
arm 49 actuated by a slide rod 50. - The rod
50 is mounted in a bearing piece 51 attached
to or forming part of the end frame and has
the terminal portion 52 extending into the
path of a beveled nose shifting cam 53 car-
ried by the operating shaft 37. By rotating
the shaft 37 the nose 54 of the cam will wipe
against the beveled end of and shift the rod
50, forcing the finger 48 of the jack to an
upright bar unlocking position. as shown in
Fig. 4. Such righting of the finger 48 will
also swing an oppositely disposed or depend-
ing fingsr 55 of the jack into position di-
rectly above the hub porticn 7 of the disk 8.
This finger 55 has a spring pressed nose 56

which frictionally engages or wedges against

40

45

50
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the curved face of the hub 7 when shifted
thereover and therebv serves to maintain the
finger 48 in its upright position. Upon ro-
tation of the hub 7 with the shaft 5 in the

"normal direction of rotation cr that of the
arrow a, the finger 55 will be kicked out--

wardly thereby away from the hub, as indi-
cated bv the dotted position shown in Fig. 4,
in which position it will be held by the weight
of the resultantly lowered lock bar 44
The operating shaft 37 may be rotated by
any suitable means, and in Figs. 1 and 271
have shown it as being provided with a
knuckle or universal joint 57 by means of
which it may be flexibly connected with a
suitable manipulating rod.57".

To guard against -holding of the lifting
jack in bar unlocking position by the cam
nose b4, against the force of the rotating hub
7 on the spring nosed finger 55, an auxiliary
lock is provided which prevents forward
shifting of the sleeve 32 until the nose 54 of
the cam has wiped past the rod 50, and it
consists of a Ing or stop shoulder 58 on the
collar 88, rotatively shiftable with said col-
lar into a position of receptive registry with
an internal slet or way 59 of the bearing 34,
before the collar can be advanced to shift
the sleeve 32. The relative positions of the
slot 59 and the nose 54 are such that swing-
ing of the lng 58 into regictry with the slot
shifts the nose 54 ont of the path of the vod
50. Tt therefore will be seen that should the
engine be running, and the jack 47 be shifted

S

to bar unlocking position by travel of the
nose 54 against and past the end of the rod
50, said jack would be immediately shifted

to a reclining inoperative position by the

rotating hub 7, and should the cam nose 54
be foreibly held in bar unlocking position
during rotation of the hub, such position
would be one of non-registration of the lug
58 and slot 59, so that the lug 58 would lock
the sleeve 82 against shifting even though
the lock bar 44 occupied non-locking posi-
ticn. It will be equally apparent that, with
non-rotation of the hub 7, the jack 47 may
be shifted to unlocking position by the travel
of the cam nose 54 past the end of the rod
50, and will be held in-such upright position
by means of frictional engagement of the
finger 55 with the non-rotating hub 7, so that
the operating shaft 37 may be rotated to a
position permissive of reception of the lug

58 by the recess 59 without attending drop-

ping of the bar 44. _
Referring to Figs. 1 and 2, 60 indieates
an ignition timer or controller the shaft 61
of which may be operatively geared in any
suitable manner so as to he driven in syn-
chrenism with the engine, as is well under-

stocd.” I have indicated such gear connec--

ticns 62 between the timer shaft 61 and the
shaft 5. The operating shaft 37 has the for-
ward extensicn 63 in the path of which and
adapted to be engaged by said shaft is an
arm 64 carried by the timer or controller
and by means of which, when the shaft 37
is shifted forward to bring the starter into
driving relaticnship with the engine, the
centroller may be adjusted or shifted to
spark delay or retarding position, in a man-
ner well understocd by those skilled in the
art. The controller is also shown as hav-
ing a usual shifting arm 65 which may con-

‘nect with the running board of the vehicle

and by means of which spark advance may
e obtained.

Summarizing briefly the operaticns of the
above described mechanisms, it will be seen
that when it is desired to start the engine,
the operating shaft 87 is rotated, as by the
member 57’ to shift the leck bar 44 to an
elevated or sleeve unlocking positien, and
the lug 58 is brought into registry with the

70
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85

90

100

105
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recess 89, thereby permitting the sleeve 32

and yoke 80 to be shifted by the collar 38,
forward against the tension of the spring 35.
Shifting of the yoke 80 will in turn shift
the pinien 12 and gear 13 in such manner
as to bring the clutch pins 17 asainst the
collar 15 and the clutch finger 27 against
the face plate 8. Should the spring pressed
pins 17 nct dirvectly enenge their pockets or
recesses 16 thev will vield under the shift-
ing travel of the pinion 12, riding on the
face of the ccllar 15 until said collar has
rotatively traveled to a position permissive
of the pins snapping into the recesses. Re-

120
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saltant rotation or driving of the pinion 12
by the dynamo shaft 3, will drive the gear 13
through the medium of gears 10 and 11,
so_that the finger 27 if nct in direct reg-
Jstry with the pccket 29, will also ride upon
the facc of the disk member 8 until brought

mto receptive registry with its pceket. The
P gL' p

disk 8 being keyed to the shaft 5, will in
turn drive the latter for starting of the
engine. Upon advance of the gears to en-
gine starting- position the latch 40 of the
arm 39 will engage the latch plate 41, there-
bv holding the gears in their operative or
clutch engaging pesitien pending automatic
release thereof by the cam acticn of a lug

- 43 wiping ‘past and freeing the arm 39
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from its latch engaging position. I prefer
to so dispese the lugs 43 on the periphery of
the face plate or disk 8 as to carise release
of the starter mechanism or return of the
gears to nan-operative pesition at a time
substantially coincident with energizing of
the ignition circuit of the vehicle, in syn-
chronism with and assumnticn of self-pro-
pulsion of the engine. The advantages of
such an arrangement are that the starter
may be momentarily manually held against
release until the dynamo has rctated the
shaft 5 sufficienitly to pump or scavenge all
dead gas frem the cylinders of the engine,
after>which and upon closing of the usual
ignition circuit, an approaching lug 48 will
release the said starter or torque multiply-

Ing ‘means to non-starting pesition, ceingi- -

“dently as firing on the first live stroke of
the engine takes.place; the starter mecha-
nism is not released at a pericd between com-

_pression strokes of the engine and before

ignition of . the combustible charge takes
place, therefore the starter is always effec-
tive: and by insuring disconnection of such
starter mechanism and engine at a time
when the engine is fired, liability to impul-
sive-back driving at injurious speed through
the compeunding gears is obviated. It will
‘be ncted also that the controller 60 is posi-
tively shifted to spark retardine position as
the starting mechanism is brought into driv-
ing rélationship with the engine, but should
there, for some other reason, (such as the
existence of incandescent particles in the
cylinders) cccur an advanced or back-fir-
ing, resultant reverse -travel of a lug 43
would free such starter mechanism from the

engine ‘so that it would be impossible to

transmit an extended and injurious drive

or. back-fire through the gears, for, with the

starter so released, the ratchet and pawl

arrangement 25 and 26 would provide a -

direct slip between the.shafts 5 and 3. Dur-

ing driving of :the engine shaft 5 by the-

dynamo, the collar 15, which travels faster
than the rctary movement imparted thereby
-to the shaft 5, carries the ratchet teeth or re-

cesses 26 past the beveled face of the spring.

1.329.147

pressed pawl 25. After the engine becomes
self-prepulsive, the dynamo will ‘be driven
thereby through the said ratchet and pawl
arrangement. so as to supply generator cur-
rent to the vehicle equipment. -

In order that there may be a high torque
provided for starting of the engine, a dyna-
mo is. provided, having peculiar advanta-
geous features in that a high magnetic field
may be created and maintained during start-
ing of the engine and may be subsequently so
controlled or weakened as to bring said ele-
ment as a generator, into harmony with the
requirements of the lamp or work circuit
and the ignition circuit. I have shown in
Figs. 10, 11 and 12 diagrammatically such a
dynaimo and associated circuits. It prefer-
ably takes the general form of the construc-.
tion disclosed In my above mentioned ap-
plications Serial Nos. 704,258 and 704,259
in that it is so designed as to prevent in-
jurious rise in voltage when being driven as
a generator to supply energy for the vehicle
equipment and battery or accumulator cells..
As shown in Tligs. 10 and 11, the frame 66
has the depending pole piece 66’ above the
shallow upwardly extending pole piece 67
carried by the base of the frame. These
poles form between them the magnetic field
chamber for the armature 68 mounted on the
shaft 3. Upon the pole piece 66 is a field
winding 69 connected at one end to the com-
mutator brush 70, while to the other end of
said. winding js serially connected a field
wind'ng 71 mounted on the lower pole piece
67. The field pole 66" also carries a winding
72 shunted across the brushes 70. and 73.
The numeral 74 indicates a lamp circuit
connected to brush 70 and having ground
connection. 75, while 76 indicafes an ignition
circuit also connected to brush 70 and
grounded at 77. -This ignition  circuit is
shown as equipped with a usual -primary
coil 78, secondary winding 79, interrupter
mechanism 80 and a distributer 81 con-
nected to the secondary coil and leading to
spark plugs, (not shown). A relay 82 has
an armatutre 83 adapted, when attracted, to
close a circuit through relay winding 84,
contact 83’ and lead 85, as hereinafter de-

scribed. The relay winding 84 is wound in

opposition to a larger or major relay wind-

.ing 86 connected to brush 73 and shunt

winding 72. I have shown a plurality of
battery or accumulator cells 87 and 88 which,’
in the manner hereinafter described, are
preferably brought into serial relationship
with one another and the dvnamo for the
purpose of giving a high voltage discharge
for and during driving of the dyname to
start the engine, and are subsequently con-
nected in multiple whereby reduction in po-
tential is obtained for the light and igni-
tion system when the dynamo is being driven

by the engine to supply current to the cells
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of starting current, the armature 83 of the

1,129,

and the light and ignition circuits; the bat-
teries being charged in multiple and there-
fore at a reduced voltage when the generator
attains a certain potential output..- In order
to bring about the above mentioned serial
and multiple connections of the battery cells
and to effect variation of the magneto char-
acteristics of the dynamo field, I provide a
switch arrangement 89 comprising a. plu-
rality of fixed and movable contucts, the
movable contacts being carried by. an insu-
lated bar 90 which is preferably connected
to the starter shifting mechanism above de-
scribed ot so associated therewith as to cause
a reciprocation of said bar in unison with
the shifting of the starter mechanism and
the connection and disconnection of certain
cireuits. ‘ )
Referring more particularly to Fig. 10,
when the starter is shifted to engine stirg-
ing position, eontacts 91 and 92 carried by
the insulated bar 90 and connected to the
terminals of the battery cells 88, are shift-
ed thereby into engagement with the double
nibbed contacts 93 und 94. To eause a dis-
charge or flow of current from the battery
e2lls to the generator windings for rotation
of the shaft 8, a vpress kev or other suit-
able switch 95 is closed so that battery cells
87 serially conmnect with cellg 88, in the cir-
cuit 96 lead'ng through contacts 94, 92, 91
and 93 to shunt winding 72, field winding
89 and 71, back to batteries. The current
How through the field windings is unidirec-
tional so that the magneto motive force of
the shunt winding 72 1s added to that of the
series field winding €9. The result ie that-
this high voltage discharge to the several
windings creates an intense magnetic field to
which the resultant torque response of the
armature. 68 is desirably high for the pur-
pose of starting the engine. During driv-
ing of the engine by the dynamec with the
conditions vrevailing as just described. no
part of the live circuits is grounded, and the
lamp and ignition circuits are momentarily
eut outy as such high voltage might prove
injurious therete; the idea being to obtain
a great starting torque through a high volt- .
age ordinarily incompatible with the volt-
age requirements of the usual lamp and ig-
nition cirenits. On account of the energiz-
ing of the relay winding 88 through flow

relay will be closed. but this does not affect
fow of current through the generator, s
the armature 83 is coanected to the same side

of the batterv as the lead 96. Immediately

upon automatic release of the starter mech-

A5

anism by a traveling boss or lug 43 on the
rotating disk 8, as above described, the lamp
and ignition circuits will be established. as
will' be hereinafter described: the inter-
rupter mechanism 80 and distributer 81
being geared in synchronisin, in any well
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known manner. Upon return of the starter
mechanism to non-starting position, the
shaft 5 will pick up and rotate the dynamo
motor shaft 3, through the intermediary of
the pawl and ratchet arrangement above de-
scribed, and the switch bar 90 will be shift-
ed "to_the position illustrated in Fig. 11
wherein the contucts 91 and 92 are shown
as in engagement with contacts 97, 98, 99
and 100. 1n this position the battery celis
are connected in multiple so that a voltage
of a reducad or one-half the value of that
utilized in starting is available for the light
and ignition cireuits which are completed
through lead 101, a portion of the series
field winding 69 (the lower portion) ground
connections 75, 77 and 102 and La* »rv cells.
As the speed of the generator increnses. and
the magnetic fleld resultantly builds up, the
voltage in the shuat winding increases so
that when the potential reaches battery
charging value, the relay winding 86 will
energize the relay, causing a closing of the
relay armatare 83 and resultant closing of
a circuit through it and the contact Dicce
8375 said circuit being completed through
minor relay windine $4, armature 33, lead
83, batteries 88 and 87, and part of the se-
ries field winding 69 back to brush 70. Por-
tion of the current also passag through con-
tact 98, ground 102 to ground connections
77 and 75 of the ignition and lamp circuits

resvectively back to brush 70. In this con-

dition part of the series field winding 69

~and all of the series field ‘winding 71 on the

lower pole piece are cut out; and the current

-in the active part of the series field winding

69 Hows in ovposition to that in the shunt
winding, so that there is created a bucking
or subscantiaily neutralizing action resistive
to the tendency 1o excessive rise in potential
as the speed of the armature inereases.
Furthermore, with the lower pole winding
inactive, there results a high flux leakage

from the armature 68, which, combined with

the restraining influence of the bucking ac-
tion above described, also tends to mainte-
nance of a substantially constant voltage for
the circuits. With a reduction of voltage
below battery charging value, as when the

speed of the armature decreases. or when

the armature stops, an instant back charge
of current through the opposing relav wind-

ing 84 and drop of voltage in winding 86

will neutralize the magnetic force of the re-

lay so that the armature 83 will be instantly

released (as by a spring 108), breaking the
battery circuit through contact 83’ and
thereby preventing a-dissipating discharge
or back flow of current from the battery
cells to the dynamo.

In both of the above mentioned applica-
tions Serial Nos. 704,258 and 704,259,.1 dis-

- close a dvnamo construction and svstem .
“which provision is made for supplying an
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alternating current to an ignition circuit,”
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-and in which the armature is accordingly
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driven in synchronism with the engine. 1If
desired, the dynamo described in connection

with the present invention. may take the.

form of the general type disclosed in said:

applications, in which case, to insure proper
synchronous association of thie dynamo and
engine so that the periodic pulsation of the
current wave is produced for utilization at
the spark plugs coincidentally with the com-
pression strokes of the engine, the ratchet
teeth or faces 26 -(see Fig. 7) of the collar
15 carried by the dynamo motor shaft are
preferably “diametrically disposed so that

the pawl 25 will always engage said collar.

at a synchronous and non-shifting point.
With the provision. of these non-varying
points of engagement of the engine and dy-
namo shafts, after the dynamo and engine
are once synchronously adjusted, such rela-
tionship will be always maintained in sub-
sequent driving of the dynamo by. the engine
irrespective of previous relative association
of the two shafts, incident to starting.

I have indicated in Fig. 12 4 dynamo
and circuits . including an ignition circuit
adapted to be alternately and commensu-
rately energized from the armature 68
through the medium of collector rings con-
nected to the armature winding, in accord-
ance with the disclosures of my application
Serial No. 704,259. The general dynamo
construction and ‘arrangement of the cir-
cuits and feature of connecting the bat-

" teries in series and multiple correspond with

45
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those shown in Figs. 10 and 11 of the pres-
ent application. with the exception of .the
substitution of an alternating current igni-
tion element for that previously described:

Referring more particularly to Fig. 12, a

plurality of collector rings 104 are shown as

4

connected to the winding of the armature

68 by taps 105 which lead from said wind-.
ing preferably at oppositely disposed points.

or 180 degrees apart so as to cause sym-
metrical impulses of current to bé impressed

upon the.collector rings.in each complete.

revolution of the armature, , for ignition
service. From. the collector brushes 106
leads a primary cireuit. 107 included.in
which is a primary coil 108 which' may form
part of a suitable ignition or spark produc-
ing apparatus, being in inductive relation-
ship to a secondarv coil 109 which is ground-

ed at 110 and leads to a suitable distributer,

not shown. At 111 is indicated an inter-

. rupter mechanism intercalated in the pri-
" mary circuit 107, while connected across the

60

said primary-circuit is the usual condenser

112. The interrupter mechanism comprises

the usual fixed contact 118 and a movable
contact lever 114 adapted to be oscillated

" by an_interrupter cam 115. This cam car-

1,189,147

ries the symmetrically disposed projections
116, and the ¢am is so geared and the pro-
jections so disposed thereon. as to eflect,
upon rotation of the cam, a closing of the
contacts 113 and 117 at periods coincident
with the compression strokes of the engine
and at or near the maximum points of the

65

70

alternating current wave generated in the

armature 68.. Thus, as is well understood
in the art, with the charging of the primary
coil through closing of the primary: circuit
and resultant charging and discharging of

75

the condenser a very high potential current - -

_is generated in the secondary winding 109

as the distributer arm of the regular dis-
tributer closes a circuit to a spark plug of

ignition circuit from being charged at the
high potential used in starting the engine,
a switch arrangement 118 is interpolated in
the primary cireuit and is of such character
and is preferably so associated .with the
switch bar 90 as to cause an opening or
‘breaking of the primary circuit when the
starter ‘mechanism is advanced to engine
starting position, and to cause a-closing of

80

.a cylinder of the eng'ne.: To prevent the -

85

90

the circuit upon return of the starter to non- -

starting position and connection of the bat-

teries in multiple. More particularly it com-
prises the switch members 119 and the moy-
able contact 120 carried by the switch bar 90.
- Many changes may be made in the con-

95

struction shown and the arrangement of the .

parts and circuit connections may be varied
without departing from my invention. -
The -advantages of the invention will -be
found to reside in the provision of & system
which is compact in size and thérefore read-
ily adaptable to modern autovehicle con-

struction; which provides for a high start--

ing torque without the necessity of provid-
ing an unduly large motor element or en-
¢imbering. winding, and for proper corre-
lation and control of the light or work cir-
cuit and ignition circuit and dynamo ele-

‘ment. Furthermore a system of starting is

provided ‘wherein the dead of waste gases
may be completely scavenged or cleaned
from the cylinders of the engine prepara-
tory to starting on return of the torque mul-
tiplying means to non-operative position;
wherein back firing is guarded against; in
which means are provided for locking the

torque multiplying means or starter in a.

non-operative position during self-running
of the engine, and in which the reducing

100

110

115

gears are relieved from travel after operat-

ing to'start the engine; and a starter mecha-

‘nism. provided having - few parts and in

which wear and tear is réduced to the mini-
mum degree. . . 7. o ,

‘The above mentioned method or svstem
of producing an alternating current for use
at the spark plugs is not claimed in this
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application as the same forms subject mat-
ter of my above mentioned applications Se--
rial Nos. 704,258 and 704,259. '

The starter mechanism described in con-
nection with my system forms subject mat-
ter of my separate application Serial No.
781,336, »

Having described my invention what
claim and desire to secure by Letters Pat-
ent is:- o

1. In a power system for autovehicles, the
combination with a combustion engine, of a
shaft for transmitting power to and frem
the engine, a.dynamo, and means connecting

“the shaft and dynamo whereby each may

actuate the other and including reducing
gears normally stationary and non-opera-
tive during self-propulsion of the engine,
and mechanism for so connecting and dis-
cennecting the shaft and gears as to cause
the dynamo to drive the shaft and to sub-
sequently render the gears non-operative
and to cause the shaft to drive the dynamo
without rotating the gears.

2. In a power system for autovehicles, the
combination with a combustion engine, of a
shaft for transmitting power to and from
the engine, a dynamo, and means connecting
the shaft and dynamo whereby each may
actuate the other and inclnding reducing
gears aud a clutch element associated with
the shaft and gears, for so connecting and
disconnecting the shaft and gears as to
cause the dynamo o drive the shaft for
starting of the engine and the shaft to sub-
sequently drive the dynamo without rotat-
ing the gears. ‘

3. In a power system for autovehicles, the
combination with a combustion engine, of a
shaft for transmitting power to and from
the engine, a dynamo, and means connecting
the shaft and dynamo whereby each may
actuate the other and including reducing
gears and dual clutch mechanism for so con-
necting and disconnecting the shaft and
gears as to cause the dynamo to drive the
first shaft and to subsequently render the
gears non-operative and the shaft to drive
the dynamo without rotating the gears.

4. Tn a power system for autovehicles, the
combination with a combustion engine, of a
shaft for transmitting power to and from
the engine, a dynamo, means connecting the
shaft and dynamo whereby each may actu-
ate the other, for starting of the engine and

riving of the dynamo, and means for bring-
ing the dynamo out of engine starting re-
lationship with the shaft at a point of time
substantially coincident with an explosion
stroke of the engine.

5. In a power system for autovehicles, the
combination with a combustion engine. of a
shaft for transmitting power to and from.
the engine, a dynamo, means connecting the
shaft and dynamo whereby each may actu-

2

ate the other and comprising reducing gears
and clutch mechanism associated with the
shaft, and means for automatically diszon-
necting the reducing gears and shaft at a
point of time substantially coincident with
an explosion stroke of the engine. -

6. In a power system for autovehicles, the

combinitiori with a combustion engine, of a

shaft for transmitting power to and from
the engine, a dynamo, means connecting the
shaft and dynamo whereby the dynamo may
start the engine and be dviven thereby, an
ignition controller, means for automatically
bringing the dynamo out of starting rela-
tionship with the engine and means asso-
clated with the connecting means, for shift-
ing the controller to spark delay position.

7. In a power system for autovehicles, the
ccmbination with a combustion engine, of a
shaft for transmitting power to and from
the ongine, a dynamo, means connecting the
shatt and dynamo whereby the latter may
sta.t the engine and be driven thereby, an
ignition controller, means associated “with
the connecting mechanism, for adjusting the
igniticen controller, and means for automati-
cally bringing the dynamo out of starting
relationship with the engine, at a point of
time substantially coincident with an ex-
plosion stroke of the engine.

8. In a power system for autovehicles,
the combination with a combustion engine,
of a_dynamo, mechanism for so connecting
the dynamo and engine that each may actu-
ate the-other, and means for producing in
the dynamo an engine starting magnetic
field stvength greater than the maximum
potential value of the field when the dyna-
mo is driven by the engine.

9. In a power system for autovehicles, the
combination with a combustion engine, of .a
dynamo, mechanism for so connecting the
dynamo and engine that each may actuate
the other, an accumulator, and means for
so bringing the accumulator into circuit
with the dynamo as to produce in the lat-
ter an engine starting magnetic feld
strength greater than the maximum poten-
tial value of the field when the dynamo is
driven by the engine.

10. In a power system for autovehicles,
the combination with a‘combustion engine,
of a dynawro, mechanism for so connecting
the dynamo and engine that each may actu-
ate the other, apparatus for controlling the
connection between the dynamo and engine,
an accumulator, and means associated with
the controlling apparatus. for so bringing
the accumulator into circuit with the dyna-
mo as to produce in the latter an engine
starting magnetic field strength greater than
the maximim potential value of the field
when the dynamo is driven by the engine.

11. In a power system for autovehicles,
the combination with a combustion’ engine,
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-of a dynamo having a field Winding,' mecha-

nism for so connecting the dynamo and.
engine that each may actuate the other, an
accumulator, clirrent using ‘equipment in-
cluding spark producing apparatus, means

for so bringing the accumulator into circuit

with the dynamo as to create a substantially
supernormal magnetic field for the produe-
tion. of a high.torque for starting of the
engine, and for electrically excluding the
spark producing apparatus during driving -
of the engine by the dynamo, and means, in-

cluding a portion of the field winding, for -
‘réducing the field strength and maintaining'-

it -relatively normal when the dynamo is’
driven by the engine. . .

~12. In" a power system for autovehicles,
the combination with a-combustion engine,

‘of :a dynamo having field winding, mecha-

nism. for so connecting the dynamo and
engine that each may actuate the other,
an accumulator, current using equipment,
means for so bringing. the accumuiator
into circuit -with the dynamo™ as to cre-
ate a strong magnetic field for the produc-
tion of a high torque for starting of the
engine, means associated with said last

- named means- for electrically excluding the
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current using equipment during ‘driving_ of-
the engine by the dynamo, means including
a portion of the field winding, for varying
of the magnetic field strength when -the
dynamio is driven by the engine, and means -
for bringing the current using. equipment
into circuit with the accumulator.
13. In a power system for autovehicles, the
combination with a combustion engine, of. a
dynamo having field-winding, mechanism for
so connecting the dynamo-and engine that
each may actuate the other, an accumulator,

~current using equipment including spark

producing apparatus, means for so bring-
ing the accumulator into circuit with the
dynamo as to create a strong magnetic fleld

for the production of a -high torque for

~ starting the engine, means associated with

50

said last named means for electrically ex-
cluding the spark producing apparatus dur-
ing driving of the engine by the dynamo,
means including a portion of the field wind-.

. ing, for varying the magnétic field strength

55
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when the dynamo is driven by the engine, .

_and means for bringing the current using

equipment into circuit with the accumu-
lator. s S ‘

14. In a power system for autovehicles,’
the. combination with a combustion engine.
of a dynamo having field winding, mecha-
nism for so connecting the dynamo and en-
gine that each may actuate the other, means
contro'ling the connecting mechanism,
whereby the dynamo may be brought out of
starting capacity with the engine, an accu-
muiator, current using equipment; means
for so bringing the accumulator into eircuié

with the dynamo as to create a strong mag-
netic field for the production of a high
torque for starting of the engine, means for
electrically excluding the ‘current using
equipment ‘during driving of the engine by
the dynamo, means including a portion of

.the field winding, for varying the magnetic’

field strength when the dynamo is driven by
the engine, and means associated with the
aforesaid controlling means, for bringing
the current using equipment into circuit
with the accumulator. L
15. In.a power system for autovehicles,
the combinaticn with a combustion engine,
of a dynamo, having field winding, mecha-
nism for so crnnecting the dynamo and en-
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gine that each may actuate the  other; an .

accumulator,
means for so bringing the accurnulator into
circuit with the.dynamo as to create a strong
magnetic field for the production of a high
torque for starting of the engine, means fox
electrieally excluding the current using
equipment during driving of the engine by
the dynamo, means including:a portion of the
field winding, for varying the magnetic field

current using - equipment,

85
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strength when the dynamo is driven by the -

engine, and means for bringing the current
using equipment into circuit with the:ac-

-cumulator and a’portion of the field wind-

ing. . - : , .
%G. In a power system for autovehicles, .
the crmbination with a comYustion. engine,
of a dynamo having field winding, mecha--
nism-fcr so connecting-the dynamo and en-

gine that each may actuate the other, an ac-

cumulator, spark preducing apparatus,
means for so bringing the accumulator into’
cireuit with the dynamo as to create a strong
magnetic field for the production of a high
t~rque for starting of the engine, means for-
electrically excluding the spark producing
apparatus during driving of the engine by
the dynamo,. means including a portion of
the field winding, for lowering the field
strength and maintaining it relatively nor-
mal when the dynamo is driven by the en-

_gine, and means fcr bringing the spark pro-

ducing apparatus into circuit with the ac-
cumulator. . S

17. In a_power system for autovehicles,
the combination with & combustion -engine,
of a dynamo having field winding, mecha-
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nism’_for. so connecting the dynamo and en-.

gine that each may actuate the other,’an ac-
cumulater, - spark < producing * apparatus,

means for so bringing the accumulator into
circuit with the dynamo as to create a strong
magnetic field for the preduction of a high
torque for starting of the engine, and for
electrically excluding the spark producing®
apparatus during driving of the engine by.
the dynamo, means, including a portion of
the field winding, for lowering the field.
strength and maintaining it relatively nor-
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mal when the dynamo is driven by the en-
ging, and means for bringing the spark pro:
dueing apparatus into ecircuit with the ac-
cumulator and a portion of the field wind-
ing. . .

18. In a power system for autovehicles,
the combination with a combustion engine,
¢f a dynamo, mechanism for so connecting
the dynamo and engine that each may- ac-
tuate the other, an accumulator, means for
so bringing the accumulator into ecircuit
with the dynamo as to create a substantially
supernormal magnetic field for the produc-
tion of a high torque for starting of the en:
gine, means for reducing the field strength
and maintaining it relatively normal when
the dynamo is driven by the engine, and

means for bringing the accumulator into .

veceptive charging circuit with the dynamo.

19. In a power system for autovehicles,
the combination with a combustion engine,
of a dynamo, mechanism for so connecting
the dynamo and engine that each may ac-
tuate the other, an accumulator, means. for
so bringing the accumulator into ecircuit
with the dynamo as to produce s substan-
tially supernormal magnetic field for the
production of a high torque for starting of
the engine, means for reducing the field
strength: and maintaining it relatively nor-
mal when the dynamo is driven by the en-
gine, and means for bringing the accumu-
lator into receptive charging circuit with
the dynamo. _

20. In a power system for autovehicles,

the combination with a combustion engine,

of a dynamo having generative winding,
mechanism for so connecting the dynamo
and engine that each may actuate the other,
an ‘accumulator, means for so bringing the
accumulator into circuit with the dynamo
as to produee a substantially supernormal

.magnetic field for the production of a high

torque for starting of the engine, means

. for reducing the field strength and.main-

taining it relatively normal when the dy-
namo is driven by the engine, and means for
bringing the accumulator into receptive
charging circuit with the dynamo and de-
pendent for operation upon rise of voltage
in_the generative winding of the dynamo.

21. In a poweér system for autovehicles,
the combination with a combustion engine,
of a dynamo having field winding, mechsa-
nism for so connecting the dynamo’ and: en-

‘gine that each may actnate the other, an ac-

cumulator, current using equipment, means

- for so bringing the aceumulator into circuit

with the dvnamo as to create a strong mag-
netic field for the _production of a high
torque for starting of the engine, and for
electrically excluding the current using
equipment during driving of the engine by
the dynamo, means including a portion of
the field winding, for varying the magnetic

e

field strength when the dynamo is driven by
the engine, and means for bringing the ac-
cumulator into receptive charging circuit
with the dynamo. '

22. In a power system for autovehicles,
the combination with a combustion engine,
ot a dynamo, having fleld winding, mecha-
nism for so connecting the dynamo and en-
gine that each may actuate the other, an
accumulator, ecurrent using  equipment,
means for so bringing the accumulator
into circuit with the dynamo as to create
strong magnetic field for the production of
a high torque for starting of the engine,
and for electrically excluding the current
using equipment during ‘driving of the en-
gine by the dynamo, means including a por-
tion of the field winding, for varying the
magnetic field strength when the dynamo is
driven by the engine, means for bringing
the accumnulator into receptive charging
eireuit with the dynamo and dependent for
operation upon the voltage in the field wind-
ing. ,

23. In a power system for autovehicles,
the combination with a combustion engine,
of a dynamo having field winding, mecha-
nism for so connecting the dynamo and en-
gine that each may actuate the other, an ac-
cumulator, current using equipment, means
for so_bringing the accumulator into cir-
cuit with the dynamo as to create a strong

maguetic field for the production of a high

“torque for starting of the engine, and for
excluding the current using equipment dur-

ing driving of the engine by the dynamo,
means including a portion of the field wind-
ing, for varying the magnetic field strength
when the dynamo.is driven by the engine,
and means for bringing the  accumulator
mto and out of receptive charging circuit
with the dynamo. . : ‘

24. In a power system for autovehicles,
the combination with a combustion engine,
of a dynamo having field winding, mecha-
nism for so connecting the dynamo and en-
gine that each may actuate the other, an
aceumulator, current . using - equipment,
switch means for so bringing the accumu.
lator into eircuit with the dynamo ‘as to
create a strong magnetic field for the pro-
duction of a high torque for starting of the
engine, and for electrically excluding the
aforesaid equipment during driving of the
engine by the dynamo, means including a
portion of the field winding, for varying the
magnetic fleld strength when the dynamo is
driven by the "engine, means codperating
with said switch means for bringing the cur-
rent using equipment into circuit with the
accumulitor, and apparatus for bringing
the aceumulator into and out of receptive
charging circuit with the dynamo.

25. In a power system for autovehicles,
the combination with a combustion engine,
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of a dynamo having field winding, mecha-
nism for so connecting the dynamo and en-
gine that each may actuate the other, an ac-

-cumulator, current using equipment, switch -

means for so bringing the accumulator
into circuit with the dynamo as to create
a strong magnetic field for “the produc-
tion of a high torque forstarting of the
engine, and for electrically excluding the
current using equipment during driving of
the engine by the dynamo, means including
a portion of the field winding, for varying

the magnetic field strength when the dynamo.
is driven by the engine, means for bringing .
the. current using equipment into circuit.

with the. accumulator, and apparatus for
bringing the accumulator into and out of

‘receptive charging circuit with the dynamo,

and dependent for operation upon the volt-

age in the field winding. - _ .
96. In a power system for autovehicles,

the combination with a combustion. engine,

- of 2 dynamo having field winding and in-

25
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dnctive winding, mechanism for so connect-
ing the dynamo and engine that each may
actuate the other, an accumulator, means
for bringing the accumilator into circuit
with the field winding for creating a strong
magnetic field for the prc Zuction of a high
torque for starting of the engine, and means
for lowering the field strength and main-
taining’ it relatively normal and including
a portion. of the field winding brought into

circuit with the inductive winding, when the -

dynamo is driven by the engine.

97. In a power system for autovehicles,
the combination with a combustion engine,
.of a dynamo having field winding and in-
ductive winding, mechanism for so.connect-
ing the dynamo and engine that each may

actuate the other, an accumulator, means

for bringing the accumulator -into circuit
with the field winding, for creating a strong
magnetic field for the production of a high
torque for starting of the engine, and means
for lowering the field strength and main-
‘taining it relatively normal and including a
portion of the field winding brought into

--circuit with the inductive winding and

50
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adapted to be brought into circuit with the
accumulator, when the dynamo is driven
by the engine. - :

28. In a power system for autovehicles,

the combination with a combustion: engine,-

of a dynamo having field exciting means in-
cluding field winding and having inductive

" generative winding, mechanism for so con-

‘80

65

necting ‘the dynamo and engine that each

may actuate the other, an accumulator,
current using equipment, means for bring-

ing the accumulator into cireuit with the-

field winding, to create a substantially super-

normal magnetic field for the production of--

a high torque for starting of the engine,
and for varying the field strength, means

1,129,147

for electrically excluding the aforesaid

equipment during driving of the engine by
the dynamo, and means for bringing the
equipment into circuit with the generative

winding of the dynamo when the latter is

driven by the engine.
29. In a. power system for autovehicles,
the combination with a combustion engine,

‘of a dynamo having field exciting means, .

including field winding, and having induc-
tive generative winding, mechanism for so
connecting the dynamo and engine that each
may actuate the other, an accumulator, cur-
rent using equipment, means for bringing
the aceumulator into circuit with the field
winding, to create a substantially super-

-normal magnetic field for the production of
-a high torque for: starting of the engine,

and for electrically excluding the aforesaid
equipment during driving of the engine by
the dynamo, and means for bringing the
equipment into circuit with the generative
winding of the dynamo and the accumulator
when- the dynamo is driven by.the engine.
30. In a power system for autovehicles,

the combination with a.combustion engine,

of a dynamo having field winding, mecha-
nism for so connecting the dynamo and
engine that each may actuate the other, an
accumulator, means for bringing the accu-
mulator into circuit with field winding to
create a strong magnetic field for the pro-

engine, current using equipment,” means

whereby the accumulator and the equip- 122

ment may be brought into circuit with a
portion of said fleld winding during driv-
ing of the dynamo by the engine, and means
for bringing the accumulator into and out
of receptive charging cireuit with the dy-
namo. ' :

31. In a power system for autovehicles,

“the combination with a combustion engine,
-of a dynamo having field" winding, mecha-
nism for so connecting the dvnamo and en- Li:

gine that each may actuate the other, an
accumulator, means whereby the accumnu-
lator ‘may be brought into series with the
field winding, to create a strong magnetic
field for the production of a high forque
for starting of the engine; and means where-
by the accumulator may be brought -into
circuit with only a portion of the said field
winding during driving of the dynamo by
the engine. '~ :

- 82. In a power system for autovehicles.
the combination with a combustion engine,
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. duction of a high torque for starting of the.
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1is

of a dynamo having field winding, mecha- -

nism for so connecting the dynamo and en-
gine that each may actuate the other, an
accumulator,current using equipment, means
whereby the accumulator may be brought
into series with the field winding. to create
a strong-magnetic field for the production
of a high torque for starting of the engine,
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and means whereby the accumulator may
be brought into multiple with a portion of
the field winding and with the aforesaid
equipment, during driving of the dvnamo
by the engine.

83. In a power system for. autovehicles,
the combination with a combustion engine,
of a dynamo having series field winding,
an’ inductive winding and a field winding
shunted across -said inductive generative
winding, mechanism for so connecting the
dynamo and engine. that each may actuate
the other, an accumulator, means for so
bringing the accumulator into circuit with
series fleld winding as to cause a current
flow therethrough unidirectional with that
in the shunt winding, for creating a sub-
stantially supernormal magnetic field for
the production of a high torque for starting
of the engine, and means for varying the
field strength when the dynamo is driven
by the engine, and including circuit connec-
tions for causing current to flow from the
generative winding through only a part of
the series field winding. ‘

34. In a power-system -for-autovehicles;

the combination with a combustion engine,
of a dynamo having series field winding, an

inductive winding and a field winding -

shunted across said induetive generative
winding, mechanism for so connecting the
dynamo and engine that each may actuate
the other, an accumulator, means for so
bringing the accumulator into circuit with
series field winding as to cause a .current
flow therethrough unidirectional with that
in the shunt winding, for creating a sub-
stantially supernormal magnetic field for
the production of a high torque for start-
ing of the engine, and means for varying
the field strength when the dynamo is
driven by the engine, and including cireuit
connections for causing current to flow from
the generative winding through a portion of
the series field winding in a direction oppo-
stte to that of the current flow in the shunt
winding.

35. In a power system for -autovehicles,
the combination with a combustion engine,
of a dynamo having series field winding,

an inductive winding and a field winding
shunted across sald inductive generative -

winding, mechanism for so connecting the
dynamo and engine that each may actuate
the other, an accumulator, current. using

- equipment, means Tor so bringing the accu-

mulator into ecircuit with.séries field twind-
ing as to cause a current flow therethrough
unidirectional with that in the shunt wind-
ing, for creating a substantially supernor-
mal magnetic field for the production of a

high torque for starting of the engine,.

means for lowering the field strength when
the dynamo is driven by the engine, and

=

ineluding ecircuit connections for causing
current to flow from the generative wind-
ing through only a part of the series field
winding, and means for bringing the afore-
sald equipment into circuit with the accu-
mulator, -

36. In a power system for autovehicles, the
combination with a -combustion engine, of a
dynamo having series field winding, an in-
ductive winding and a field winding shunted
across said inductive generative winding,
mechanism for so connecting the dynamo
and engine that each may actuate the other,
an accumulator, current using equipment,
means for so bringing the accumulator into
circult with series field winding as to cause a
current flow therethrough unidirectional with
the current flow in the shunt winding, for
creating a strong magnetic field for the pro-
duction of h high torque for starting of the
engine, means for varying the field strength
when the dynamo is driven by the engine,
and including cireuit ‘connections for caus-
ing current to flow from the generative
winding through a portion of the series field
winding in a direction opposite to that of
current flow in the shunt winding, and
means for bringing the aforesaid equipment
into circuit with the accumulator.

37. In a power system for autovehicles, the
combination with a combustion engine, of a
dynaino having series tield winding, an indue-
tive winding and a field winding shunted
across the Inductive generative winding,
mechanism for so connecting the dynamo
and engine that éach may actuate the other,
an accumulator, current using equipment,

means for so bringing the accumulator into -

cireuit with series field winding asto cause a
current flow therethrongh unidirectional with
the current flow in the shunt winding,- for
creating a strong magnetic field for the pro-
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duction of a high torque for starting of the

engine, means for varving the field strength
when the dynamo is driven by the engine,
and including cireuit connections for caus-
ing current to flow from the generative
winding through a portion of the series field
winding in a direction opposite to that of
current flow in the shunt winding, and means
for bringing the accumulator into and ous
of receptive charging circuit with the gener-
ative winding of the dynamo during driv
ing of the dynamo motor by the engine.

38. In a power svstem for antovehicles,
the combination with a combustion engine,
of a dynamo having series field winding, an
inductive generative winding, and a field
‘winding shunted across said inductive wind-
ing, mechanism for so connecting the dv-
namo and engine that each may actuate the
other, an accumulator, current using equip-
ment, means for so bringing the accumulator
nto cirenit with series fleld winding as to
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cause a current flow therethrough unidirec-
tional with the current flow in the shunt
winding, for creating a strong magnetic
field for the production of a high torque for
starting of the engine, means for varying
the field strength when the dynamo is driven
by the engine, and including circuit connec-
tigns for causing current to.flow from the
generative winding through a portion of the
series field winding in a direction opposite
to that of current flow in the shunt winding,
means for bringing the aforesaid equipment
into circuit with the accumulator and ap-
paratus whereby said accumulator may be
brought into and out of receptive charging
cirenit with the generative winding of the

- dynamo during driving thereof by the en-
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gine. . -

39. In a power system for autovehicles,
‘the combination with a combustion engine,
of a dynamo having a plurality of series
field windings, mechanism for so connecting
the dynamo and engine that each may actu-
ate the other, an accumulatot, means for.
so bringing the accumulator into circuit
with the series field windings, as to create a
substantially supernormal magnetic field for
the production of a high torque for starting
of the engine, and means for varying the
field strength when the dynamo is driven by
the engine, and including circuit connections
for excluding from field exciting service one
of said series field windings and a portion

‘of another of said series field windings, dur-

ing driving of the dynamo by the engine.

40. In a power system for autovehicles, .

the combination with a-combustion engine,
of a dynamo having 'a plurality of series
field windings, an inductive generative wind-
ing, and a field winding shunted across said

inductive winding, mechanism for soxcon--

necting the dynamo and engine that each

means for so bringing the accumulator into
circuit with the series field windings as to
canse a current flow therethrough unidirec-
tional with that in’ the shunt winding, for
creating a strong magnetic. field for the pro-
duction of a high torque for starting of the
engine, and means for varying the field

strength when the dynamo is driven by the.

engine,; and including circnit connections for
causing current to flow from the generative

winding through a minor portion-of the’
'series field windings. :
-~ 41, In a power system

for autovehicles,
the combination with a combustion engine,
of a dynamo, mechanism for so connecting
the dynamo and engine that each may actu-

ate the other, controlling means for bringing’
" the dynamo out of engine actuating rela-
tionship at a predetermined time, means as-.

sociated with the connecting mechanism for
creating in the dynamo a substantially su-

1,120,147

pernormal field strength for the production
of a high engine starting torque, and means
associated with the controlling means, for
varying the field strength when the dynamo
is driven by the engine. _

42. In a power system for autovehicles,
the combination with a combustion engine,
of a dynamo, mechanism for so connecting
the dynamo and engine that each may actu-
ate the other and including engine starting
mechanism, controlling means for effecting
disconnection of the dyramo and starting
mechanism at a time substantially coineci-
dent with assumption of self-propulsion of
the engine, means for creating in: the dy-
namo a substantially supernormal field
strength for the production of a high engine
starting torque, and associated with said
connecting mechanism, and means for vary-

ing the magnetic field strength and associ- -

ated with said controlling means.

43. In a power system for autovehicles,
the combination with a combustion engine,
of a dynamo, mechanism including a manu-
ally actuable cluteh device for so connect-
ing the dynamo and engine that the dynamo
may operate to .start the engine, means
‘whereby the engine may actuate said dy-
‘namo;, means for automatically releasing
said manunal means, and means under control
of the engine for preventing connection of

the dynamo with the engine in.engine start- -

ing capacity during actuation of said dy-
namo by the engine. '

44. In a power system for autovehicles,
the combination with a.combustion engine,
of a dynamo, mechanism ineluding a manu-
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ally actuable clutch device for conhecting the =

dynamo and engine so that the former may
start the engine, means whereby the engine
may drive the dynamo, controlling means for
automatically bringing the dynamo out of
starting relationship and into receptive driv-
ing relationship, and means under control
of the engine for preventing starting con-
nection of the dynamo and engine during
driving of the former by the latter.

45. In a power system for autovehicles,
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the combination with ‘a combustion engine

having a crank shaft, of a dynamo, mecha-
nism for conneeting the dynamo and engine
whereby the former may start the latter and
‘the engine may drive the dynamo, control-
ling means for bringing the dynamo out of

- starting relationship with the engine, at a

predetermined time with respect to angular
position "of the engine crank shaft, and
means for preventing engine starting con-
nection of the dynamo and engine during
driving of the said dynamo by the engine.

46. In a power system' for autovehicles,
the combination with the crank shait of a
combustion engine, of a dynamo, mechanism
including a manually actuable gear shifting
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device connecting said dynamo and one end starting relationship and is being driven
of the crank shaft, for causing the dynamo. by the engine. ' ,
to start the engine and the latter to drive In testimony whereof I have hereunto set
‘the dynamo subsequently to starting of the my hand.

engine, and means under control of the en-

RICHARD VARLEY.

gine for preventing starting connection of  Witnesses:
the dynamo and engine crank shaft after Mary A. Barts,
the dynamo has been brought out of engine M. A. Kevier.

Corrections in Letters Patent No. 1,129,147,

It is hereby certified that in Letters Patent No. 1,129,147, granted February 23,
1915, upon the application of Richard Varley, of Englewood, New Jersey, for an

improvement in ‘ Power Systems for Autovehicles,” errors appear on the drawings

Tequiring correction as follows: Sheet 48; Fig. 12, one of the reference-numerals 105

is missing, and the lead line to this numeral is erroneously shown'leading to
and connecting with one of the- circuits; and that the drawings should be read

with these corrections t;herein, that the same may conform to the record of the case

in the Patent Oﬁice.-
Signed and sealed this 30th day of March, A. D., 1915.
[sEAL.] . J. T. NEWTON,

Acting Commissioner of Patents.
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