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COMBINED ELECTRIC LIGHTING AND STARTING APPARATUS FOR TWOTOR VEHICLES,
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To all whom it may concern.:

e it known that we, Lurer Duca and
Ercorr NarpiNi, 1‘651(1111“ at Turin, Ttaly,
have Invented certain new and unseful Im-
proventents in Combined Electric Lichting
and  Starting  Apparatus for Motor-Ve-
hicles, of which the following is a specifica-
tion.

This invention relates to an imiproved elec-
tric apparatus intended to be used in motor
cars and generally in vehicles. operated by
explosive engines for effecting the stavting
of the engine and for generating the elec-
tric current used for the ignition in the en- -
gine as well as for lighting and heating the
vehicle and for other purposes, a battery be-
ing used for storing the energy thus pro-
duced and supplying it to the starting mo-
tor and for other purposes.

In the apparatus according to this inven-
tion the various parts are so combined as to
reduee to a minimum the space vequirved by

_the apparatus; the corpling of the xt(utmn'

motor and dynamo with the explosion en-
gine being obtained by very simple means
and further the ¢ transmitting ratio betiveen
the starting motor and explosion engine is
redueed in \mh a way as to prevent the bat-
tery from being subjected to Lrge dis-
charges.

In the annexed drlwing' one construction
oftheapparatus according tothis invention is
shown, and Figure 1 is a central longitudinal
adetion: g, 2 is a central longitudinal sec-
tion an a plane perpendicular to that of g,
1: Fig. 3 1s a side view of the toothed rim
of the speed, reducing gear inserted between
the starting motor and the explosion en-
gine: Fig. 1 is & front view of the same;
a front view of the cor 1'0<pon<hn<*
toothed sleeve and Fig. 6 is a front view of
the disk arranged between the toothed rim
and the stationary partition of the casing.

As shown in the drawing. the cvhn(h ical
casing 1 is provided with p‘n't‘ltmnq 2,3 and
4 forming chambers in which are avr anged
coneentrie nlly a dyvnamo and a starting elee-
tromotor.  The votor 5 of the dynamo is
mountéd on a hollow shatt 5" pivoted on
ball bearings 12 areanged in the parvtitions
2 aml 3, aned said hollow shaft is conpled by

“meang of a suitable friction cluteh herein-

after dvsuil)o(l with a eentral shaft 7 whieh
in turn is conneeted by means of either an
Oldham joint 8 or the pinion 8 with the
shaft of the explosion engine not shown.
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Patented Aug‘. 15, 1916.

Serial No. 20,942.

The rotor 6 of the starting electromotor is
similarly mounted on a hollow sh: aft H pivot-
ed on ball b(‘ll‘lll“s 12° arranged in the par-
titions 1 and 3. s-ml hollow \hd ft being con-
centric. with the shaft 7 and connected with,
one clement of a speed vedueing gear here-
mattor deseribed. tho other vlomont ot which
15 connected with the engine shaft by means
of a free wheel mechanism 10 secuved on
shaft 7. The shaft 7 is pivoted on ball bear-
ings 77 seeured to the partitions of the cas-
ng.

The speed redueing gear inserted betw een -

the starting motor and tho explosion engine
3 (Fig. 6) provided
with two sets of slots H 1{ arranged at 90°
with regard to each othol' the slots 14 ave
engaged by the pins 13 seeured to the parti-
ton + and the slots 1 are on the mntnn v
engaged by pins 137 projecting from one of
the sides of a toothod rim 16 shown in Figs.
3 and mxd rim is mounted adjacent to
the disk 13 and is provided with a central
hole in which is engaged an eccentric 17
solid with the shaft 9. Antifriction niem-
bers shown in torm of rollers 18 are insert-

I between 1im 16 and eccentrie 17.

Owing to the arrangement deseribed the

rim 16 is cccentric with regird to the axis

of easing and shaft 9 and meshes with an
inner toothed sleeve 19 (Fie. 5). Thissleeve
has a larger diameter than rim 16 and is
soltd with a.sleeve 20 pivoted on ball bear-
ings 207 and conneeted by means of a free
wheel mechanism of -any kind with an outer
hox 8% provided with means for being
coupled with the engine shaft.

The outer sleeve 8" is intended to be cou-
pled by any suitable means with the _explo-
sion engine shaft, and to that end is pro-
vided with a pinfon 8 and with one ele-
ment S of 1 known Oldham ]omt the pin-
ion being intended to mesh either divectv:
orr by means of a chain with the engine shaft
or with another shaft conneeted therewith.
The Okiham joint is on the contrary used
when the apparatus is ar l'mfmd n -lhnvmovlt
with the shaft by which it is driven,  Ob-
viously the preferied coupling is used se-
cording to the position of the apparatus
with regard to the engine;

Tn order to maintain as constant as pos-
sible the speed of the rotor § of the dynamo
a suitable friction coupling is inserted be-
tween the shaft 5 of said - -rotor and the
driving shaft 7. One construction is shown
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by way of example in the drawing, and com-
prises friction blocks 21 sliding in guides
Y17 solid with shaft 7 and pushed by springs
22 against the rim 23 which is solid with
the shaft 5" of the rotor of the dynamo.
The springs 22 and the centrifugal force
acting to push the blocks 21 against said
rim 23 are counteracted by the centrifugal
force acting on suitable weights connected
to the blocks 21 by means of pivoted arms
not ‘shown, so that the friction between
blocks 21 and rim 23 is reduced when the
speed of the shaft 7 is increased and there-
by the speed of-ihe rotor of the dynamo is
maintained constant as far as possible.

Preferably wings 24 are provided on the
outer periphery of the rim 23, said wings
being intended to create an air stream in or-
der to ventilate the inner chambers of the
casing 1 which communicate with each other
bv means of holes in the partitions of the
casing.

The electric parts of the apparatus are
completed by suitable windings arranged on
the cores 5 and 6’/ and contacting brushes
codperating with the commutators of the
dyvnamo and motor; these parts are not
shown In the drawing for clearness.

A storage battery 25 is connected with the
described apparatus by means of wires 26,
27 and the switches 28, 29 allow of inserting
either the dynamo 5 or the electromotor 6
in the circuit of said battery. .

When the explosion motor of the vehicle
is running the shaft 7 connected therewith
operates the dynamo rotor by means of the
speed regulating coupling 21—23, and the
storage battery is charged, said battery being
inserted in the eircuit of the dynamo by
means of the switch 28. On the contrary
when the explosion engine is at vest and it
is desired to start it, the switch 29 is op-
srated so as to connect the battery with the
electromotor 6. Then the hollow shaft 9 is
put in rotation together with the eccentrie
17 which drives the rim 16. This latter does
not rotate as it is connected by means of
pins 15° with the disk 13 which in turn is
connected with the stationary partition 4 by
means of the pins 15 but it is able to be dis-
placed circularly around the axis of the
shaft 7, this motion resulting from the com-
bination of the rectilinear movement of the

#imn 16 with regard to the disk 13 allowed.
by the slots 147 engaging the pins 15" and

the rectilinear movement of the disk 13 with
regard to the partition 4, this latter move-
ment being obtained by the slots 14 engaged
by the pins 15 and being perpendicular to
the other ome. In this way the rim 16
meshing with a portion~of the rim 19 rolls
on this latter and transmits to it a2 continu-
ous rotation at very reduced speed, said rim
19 being rotated a number of teeth equal

4

to the difference between teeth of rims 318

1,194,607

and 19 when the shaft 9 and eccentric 17
are making one turn. By means of this ar-
rangement the rotation of the rotor of the
electromotor is imparted to the rim 19 and
to the shaft of the explosion engine with a
very reduced gear ratio, the explosion engine
being thus easily started. .
The current supplied by the dynamo and
battery connected therewith is utilized in
any known manner for lighting and heating
the vehicle and for other purposes.
According to this invention a combined
electric lighting and starting device is ob-
tained requiring a very reduced space and
in which both the dynamo and starting elec-
tromotor are connected with the explosion

.engine shaft by means of a single transmit-

ting member, each of them being further
capable of operating at its proper speed.

Owing to its construction and to the re-
duced space required the improved appa-
ratus may be mounted in very easy manner
in any kind of motor cars, boats and ve-
hicles propelled by explosion engines by se-
curing it by any suitable means to the bars
of the frame or to the motor itself. Iur-
ther it may be arranged either in alinement
with one of the shafts of the engine (cam-
shaft, water circulating pump shaft or the
like) being driven by the same by means of
an Oldham joint or parallel with the engine
shaft being coupled to it by means of pinion
8’ either directly or by a chain; in any case
it is not required of cutting teeth in the fly
wheel of the engine thus saving considerable
expense and trouble.

What we claim as our invention and de-
sire to secure by United States Letters Pat-
ent 1s:—

1. In a combined electric lighting -and
starting apparatus for vehicles driven by
explosion engines, a casing, a dynamo and
a starting electromotor in alinement with
each other in said casing, hollow shafts for
the rotors of the dynamo and electromotor,

_an inner concentric shaft connected by one

end with the dynamo shaft and by the other
end with the electromotor shaft, means. for
coupling the electromotor shaft with the ex-
plosion engine shaft in a single direction
and with reduced ratio. ‘

2. In a combined electric lighting and

explosion engines, a casing, a dynamo and
a starting electromotor in alinement with
each other in said casing, hollow shafts for
the rotors of the dynamo and electromotor,
an inner concentric shaft passing through
said hollow shafts, a speed regulating cou-
pling connecting the inner shaft with the
dynamo shaft, a speed reducing gear be-
tween the starting electromotor shatt and a
concentric sleeve, a free wheel mechanism
on said sleeve, a member operated by the
fres wheel mechanism and connected with
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sald inmer shaft, and means for coupling

said member with the engine shaft.

3. In a cowmbined electric lighting and
starting apparatus for vehicles driven -by
explosion engines, a casing, partitions form-
ing chambers in said casing, a dynamo and
a starting electromotor, each arranged - in
one of said chambers and in alinement with

each other, hollow shafts for the rotors of

the dynamo and electromotor, an inner con-

~ centric shaft, bearings in said partitions for

15

20

sald shafts, means for connecting the inner
saaft with the dynamo shaft, means for cou-
pling the inner shaft with the explosion en-
gine shaft, and a reduction gearing between
the motor and the engine shaft.

4. In a combined electric lighting and
starting apparatus for vehicles driven by
explosion engines, a casing, holed partitions
forming communicating chambers in said

Copies of this patent may be obtained for five cents eacl, by addressing the
Waghington, Db.c»
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casing, a dynamo and a starting electromo-

“tor each arranged in one of said chambers

and in alinement with each other, hollow
shatts for the rotors of the dynamo and elec-
tromotor, an tnner concentris shatt, bearings
in said partitions for said shafts, méans for
coupling the inner shaft with the dynamo
shaft, said means comprising a rim having
blades on the outer periphery for ventilai-
ing the casing, and means for connecting the
electromotor shaft with the engine shaft in
a single direction and with reduced ratio.
In testimony whereof we have signed our
names to this specification in the presence
of two subscribing witnesses.
LUIGI DUCA,
ERCOLE NALDINT.
Witnesses:
Carro Torra,
Herex Prerry.
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