0. GRAVDAEL.
MEANS FOR REVERSING EXPLOSION MOTORS.
APPLICATION FILED AUG, 17, 1910,

1,007,196, | | Patented Oct, 31,1911,
§ T

Q

s

=. ] i R b
3 \J I
=X | E 0 . g
S S &w » L T | @
! |
[ (1] B

=

i )




UNITED STATES PATENT OFFICE.

OLE GRAVDAHL, OF CHRISTIANIA, NORWAY, ASSIGNOR TO HERMAN LEVANGER, OF
- . i CHRISTIANIA, NORWAY.

MEANS FOR REVERSING EXPLOSION-MOTORS, _

1,007,196. - Specification of Letters Patent.  Patented Oct. 31, 1911.
Application filed August 17, 1910. Serial No. 577,564,

To all whom it may concern.:

Beit known that I, Ore Gravpanr, a subject
of the King of Norway, residing at Chris-
tiania, Norway, have invented certain new

5 and useful Improvements in Means for Re-
versing Explosion-Motors with Electric Ig-
nition; and I do hereby declare the following
to be a full, clear, and exact description of
the invention, such as will enable others

10 skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and -to let-
ters or figures of reference marked thereon,
which form a part of this specification.

i3 My invention relates to internal combus-
tion engines, and has for its object to pro-
vide mechanism for reversing such engines
by means of the electric ignition apparatus
thereof. For this purpose two ignition cir-

20 cuits are arranged (a primary and an aux-
iliary circuit) one of which, the primary
circuit, is employed during the regular run-
ning of the engine in one direction or the
other, and is broken or rendered inoperative

25 when the engine is to be reversed, while the
other, or auxiliary circuit, is closed for a
short time on reversing the engine, the clos-
ing being effected in such manner that the
ignition produced occurs at a moment when

30 the engine piston is in a position different
from that occupied when the ignitions pro-
duced during the regular running of the en-
gine occur.

In order that the stress upon the shaft of

35 the engine at the moment of reversing
should be as little as possible, the reversing
means are preferably arranged in such man-
ner that the closing of the reversing circuit
does not take place before the speed of the

+0 engine 1s reduced to a certain minimum by
means of interruptions of the regular igni-
tions. To obtain this, the closing of the re-
versing circuit is preferably effected auto-
matically, for instance, by means of a cen-

45 trifugal switch or contact, but it may also
be brought about by means of an ordinary
switch, actuated by hand.

One form of the reversing mechanism con-
structed according to this invention is illus-

50 trated, by way of example, in the accom-
panying drawing, in which—

Figure 1 is a vertical cross section of the
apparatus, taken on line I—I of Fig. 2.
Fig. 2 is a side view of the same. Fig. 3isa

55 diagram of the electric circuit.

The mechanism comprises a metal ring 1
rotatably mounted upon the engine shaft 2,
where it is guided between the collar 3, se-
cured to the engine shaft, and a bearing 4.
Said ring 1 is on the larger part of its sur-
face covered with a layer of an insulating
material 5, on which is secured a metal
plate 6 provided with a projection 6’ which
s also insulated from the ring 1. The plate
6 and its projection 6” forms the contact de-
vice in the reversing circuit. One terminal
of the auxiliary circuit comprises a screw 7
which is arranged in a threaded bore of an
arm 9 secured to a rod 8. This latter is slid-
ingly mounted in a radial bore in a ring 10,
and is acted upon by a spring 8’, shown in
dotted lines in Fig. 2, the pressure of which
counteracts any outward movement of the
rod 8. On the bearing 4 is secured a metal
bar 12 which is electrically insulated from
the bearing and also from the metal parts of
the engine by means of a plate 11 of insulat-
ing material. This metal bar 12 is pro-
vided with an arched cross-piece 13, sit-
uated over the ring 1 some distance from
the latter and provided at its ends with ad-
justable screws 14 which form the other ter-
minal of the auxiliary circuit.

The bar 12 has an upwardly projecting
lug 15, to which the lower end of a rod 16
1s pivotally connected. The rod 16 has an
angle bar 18, to which is secured one end of
a spring 17, the other end of which is se-
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cured to the bar 12." In an electrically in-

sulating bushing or block 19 secured to the
end of the angle bar 18 is inserted a screw
20, which also projects through a metal
plate 21 on the underside of the insulating
bushing 19. Consequently the screw 20 as
well as the plate 21 is electrically insulated
from the rod 16. ‘

When the rod 16 is in the position shown
in the drawing, the plate 21 rests upon the
cross piece 13, so that the screw 20 is elec-
trically connected with bar 12, and at the
same time the lower end of said screw pro-
jects between the two ends of the plate 5 and
prevents the ring 1 from rotating with the
shaft 2. From the screw 20 or plate 21 a
conducting wire leads to one pole in a con-
tact device 26 for the regular ignitions, (see
Fig. 8,) the other pole of which is electri-
cally connected with an induction coil 23,
through the metal parts of the engine and a

wire leading from said parts. From the 3

90

95

100

105



10

15

20

25

30

85

40

45

50

55

6V

65

2

induction coil 23, in the secondary circuit of
which the ignition device 24 with the spark
gap is arranged, a wire is led through the
source of current 22 to the bar 12.

On the engine running forward or back-
ward the various parts of the mechanism will
occupy the positions shown in Figs. 1 and
2, the current flowing through the primary
circuit as follows, (see Fig. 3): from the
battery 22, bar 12, plate 21, screw 20, con-
tact device 26, the metal parts or frame 25
of the engine, the primary winding of the
induction coil 23, and back to the battery 22.
Each rush of current through this circuit
will produce a spark in the spark gap of the
ignition apparatus 24, and effect the ignition
of the explosion mixture. When the engine
is to be reversed, the rod 16 is moved to the
right from the position shown in TFig. 2,
whereby the contact between the bar 12
and the plate 21 is broken. The current
through the primary circuit is thereby in-
terrupted and the explosions cease. This
movement of the rod 16 causes the lower
end of the screw 20 to be lifted out from
between the ends of the insulating plate 5,
and the latter together with the ring 1 will,
on account of the friction between the ring
and shaft, rotate until the projection 6” abuts
against one of the screws 14 and thereby
comes into electrical connection with the
bar 12. If the rod 16 is now released, the
lower end of the screw 20 will abut against
the insulating plate 5 and prevent the plate
21 from coming into contact with the bar
12. The explosions having now ceased, the
velocity of the shaft will decrease and the
rod 8 will be drawn into the ring 10 and
nearer to the shaft 2 by means of the spring
8 acting on said rod. When the speed has
reached a certain minimum, the screw 7 dur-
ing its movement with the shaft 2 will, for
a moment, come into contact with the plate
6, and the auxiliary circuit will be closed
thereby as follows: Projection 6’, screw 14,
cross bar 13, metal bar 12, battery 22, pri-
mary winding 23, metal parts of the engine
925, engine shaft 2, ring 10, arm 9, back to
screw 7. The current induced in the sec-
ondary cirenit of the induction coil will pro-
duce a spark in the ignition apparatus 24
and the explosion mixture will be ignited.
The screws 14 are previously adjusted in
such manner that the ignition will take place
when the piston is about in the middle of a
stroke. The explosion which takes place
will therefore effect a backward movement
of the piston from this middle position, and
the reversing of the engine has taken place
at the same moment the projection 6” is with-
drawn from the screw 14 by means of the
friction between the shaft 2 and the ring 1.
During the rotation of the ring relatively to
the bar 12 the screw 20 will slide on the in-
sulating plate 5 until it falls down into the
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opening between the ends of the latter, and
by abutting against one of the ends of the
plate stops the movement of the ring with
the shaft. The bar 12 and the screw 20 ar®
thereby brought into contact with each other
and the explosions can take place regularly
until the engine is to be again reversed.

I claim—

1. In an apparatus for reversing internal
combustion engines, a normally closed pri-
mary circuit, a normally open auxiliary cir-
cuit, an electrical spark producer in said
circuits, means for breaking the primary
circuit, a contact device in the auxiliary eir-
cuit revolubly mounted on but insulated
from the engine shaft, a stationary terminal
in said auxiliary cireunit insulated from the
shaft and adapted to be engaged by said
contact device, and an automatically op-
erated centrifugal member adapted to en-
gage the contact device when the latter is in
engagement with the stationary terminal
and to close said auxiliary circuit.

9. In an apparatus for reversing internal
combustion engines, a normally closed pri-
mary circuit, a normally open auxiliary cir-
cuit, an electrical spark producer in said
circuits, means for breaking the primary
circuit, an adjustable terminal member in
said auxiliary circuit insulated from the en-
gine shaft, a contact insulated from and
movable by the shaft into contact with said
terminal member, a terminal in the auxiliary
cireuit electrically connected with the shaft,
and means operated by a decrease in the
velocity of the shaft to move said electri-
cally connected terminal into the path of the
insnlated contact.

3. In an apparatus for reversing internal
combustion engines, a primary circuit, an
auxiliary circuit, an electrical spark pro-
ducer in said circuits, contact pieces form-
ing terminals of the primary circuit, means
to move said terminals into and out of con-
tact, a projecting terminal in the auxiliary
circuit on one of said contacts insulated
from the engine shaft, a contact revoluble on
but insulated from the latter, means to hold
the revoluble contact out of engagement
with said projecting terminal when the pri-

mary circuit is closed, a terminal in the

auxiliary circuit carried by and in electrical
contact with the engine shaft and means
operated by decreased velocity of the shaft
to move the latter terminal into engage-
ment with the revoluble contact.

4. In an apparatus for reversing internal
combustion engines, a battery, a primary
circuit, an auxiliary circuit, an electrical
spark producer in said circuits a stationary
contact connected with the battery and in-
sulated from the engine shaft, a movable
contact in the primary circuit to engage the
stationary contact, an insulating plate ro-
tatable on the engine shaft, adjustable ter-
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minals in the auxiliary circuit mounted in
the stationary contact, a contact carried by
and revoluble with the insulating plate
adapted to engage said terminals, means on
the movable contact to hold the latter out

of engagement with the stationary terminal -

during the movement of the revoluble con-
tact, a ring on the engine shaft electrically
connected therewith and a spring-urged
terminal for the secondary circuit mounted

a8

in said ring and adapted to engage the rev-
oluble contact when the velocity of the shaft
is diminished.

In testimony that I claim the foregoing
as my invention, I have signed my name in
presence of two subscribing witnesses.

OLE GRAVDAHL.

Witnesses :

Hrxry BorbEwicH,
Ave. Oisen.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. ¢.”




