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UNITED STATES

1,976,192

PATENT OFFICE

1,976,792
ELECTRIC SHOCK ABSORBER

Kenneth E. Lyman, Rockford, Il., assignor to
Borg-Warner Corporation, Chicago, 1L, a cor-

poration of Illinois

Application August 18, 1930, Serial No. 475,911
7 Claims. (Cl. 188-—130)

This invention relates to shock absorbers for
automobiles and similar vehicles.

It is an. object of this invention to provide an
improved shock absorber which is adapted to in-

5 creasingly resist the deflection of the suspension
springs from normal position and decreasingly
resist the return of the springs to normal position.

"It is also-an object of this invention to provide
an improved shock absorber having an energy

10- 2bsorbtion capacity which is not varied by tem-
perature changes.

It is a further object of this invention to pro-
vide an electrically operated shock absorber which
ig simple in design, dependable in operation, and

15 economical to manufacture.

Other and further important objects of ‘this in-
vention will be apparent from the disclosures in
the ‘specification and the accompanying draw-
ings.

20 The invention (in a preferred form) is illus-
" trated in the drawings and hereinafter more fully
described.

On the drawings:

Figure 1 is a fragmentary end elevational view
showing a device embodying the feature of this
invention in association with the chassis frame
and axle of a vehicle. :

Figure 2 is a fragmentary side elevational view
partly in section to show the manner of mount-

30 ing the device on the chassis frame.

Figure 3 is an elevational view partly in sec-
tion showing the operative relationship of the
elements for controlling the excitation of the de-
vice, taken substantially on line IIT—IIT of Fig-

35 ure 4.
~Pigure 4 is a diametric section showing the
operative relationship of the movable and sta-
tionary elements of the device, faken substan-

tially on line ITV—IV of PFigure 3.

40 - Figure 5 is a view similar to that of Figure 3 and
" shows a modified form of the invention, parts be-
ing removed to show the coil, taken substantially

on line V—V of Figure 7.

]
Ot

Figure 6 is an elevational view partly in see-

~45 tion showing the manner in which the armature
" is resiliently mounted, taken substantially on line
VI—V1 of Figure 7. :
Mgure 7. is 4 view similar to Figure 4 which
shows the modified form of the invention.
50 - PFigure 8 is a schematic diagram of the elec-
trical cireuit of the invention. ‘
As shown:-on the drawings:
As illustrative of this invention there is gen-
-erally designated at 1 a device embodying the
features of this invention, which is secured to

[}
R

the side of the vehicle frame member 2 by suit-
able bolts 3. An operating lever 4, which is con-
nected to the movable elements within said device,
is pivotally secured at its outer end to a connect-
ing rod 5 which is pivotally connected at its lower
end to an axle 6 of the vehicle. It is therefore
obvious that any relative vertical movement be-
tween the chassis frame 2 and the axle 6 will be
transmitted to fthe internal mechanism of the
device 1.

The holts 3 are secured in any appropriate
manner to a base 7, Figure 4, which. is circular
in form and provided with an outwardly opening
circumierential groove 8 which serves as a seat
for a gasket.9 which projects beyond the edge of
the base for a purpose which will later be appar-
ent. The base 7 is centrally apertured for receiv-
ing a coniracted end 10 of a stub-shaft 11, which
is peened over so as to rigidly secure the shaft to
the base; said shaft projecting perpendicularly
therefrom. A hub .12 is rotatably mounted on
this shaft and provided with a flange 13 adjacent
its outer end; a drum 14 and the operating lever
4 being secured to said flange by the rivets 186.
The outer end of the hub is also provided with &
groove 17 on ifs inner surface which communi-
cates with the end of said hub and cooperates
with the shaft to form a socket for receiving a
compression spring 18 which surrounds the shaft
and projects past the outer end of the hub. The
inner end of this spring bears against the closed
end of the groove and the outer end bears against
a washer 19 which is secured in an annular groove
20 of the shaft. Obviously, the spring 18 will
force the hub inwardly along the shaft; a suffi-
cient amount of clearance having been provided
for axial movement of the hub between the washer
15 -and the base 7. The peripheral margin of
the drum 14 is deflected towards the base to form
a flange 21 which surrounds the base 7 and slid-
ably engages the gasket 9, thereby forming a
weather-proof housing for the internal mecha-
nism of the device.

An annular magnet core 22 having a U-shaped
cross-section is secured to the base 7 by a plu-
rality of screws 23 which extend through the base
and threadedly engage the magnet core. A ring

.24 of insulating material is provided for suitably
insulating the magnet core from the frame. A

coil 25 for energizing the magnet core is disposed
in the trough between the two legs of the magnet
core and held therein by any appropriate seal-

.ing compound. An end 26 of the coil just de-

scribed extends through an insulating bushing 27
which is secured in the inner leg of the magnetic
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core, and is conrected to one end of & terminal
screw 28 which is insulatingly secured in the
base 7; suitable nuts 29 being provided for making
the external electrical connection thereto. The
other end 30 of the coil is brought out through a
bushing 31 which is provided in the inner leg of
the magnet core in the same manner as the
bushing 27. T -

The end 30 of the coil winding is electrically
connected to the intermediate portions of a plu~
rality of segmental strips 32 of electrically re-
sistant material which have their mid-portions
seated in individual grooves formed in the end
of a supporting member 33 of insulating -material,

which is secured to the base 7 by suitable screws -

34 which extend through the base and threadedly
engage an end of said support.
through aligsned apertures in said support and
strips 32 and serves to hold the strips in their
respective grooves. _ _
With the strips mounted as just described, the
opposite ends of the strips will be respectively
positioned on each side of a vertical diameter
through the shaft 11. A segmental cam 36, which
is integrally formed on the hub 12, normally oc~
cupies a position symmetrical to said vertical
diameater through the shaft, in which position the
edges 37 and 38 thereof will respectively contact
a free end of the innermost strip.” If the cam is
rotated in one direction, the edge 37 will succes-~
sively engage one set of free ends of the strips,
wheareas if revolved in the opposite direction the
edge 38 will successively engage the other set of

. free ends of the strip, thereby increasing as the

cam is moved in either direction the number of
electrical paths between the cam  and the coil
winding 25, with the result that as the number
of electrical paths is increased the resistance will
be decreased and more current will flow to the
coil. . ‘ :

A friction plate 39 overlies the pole-faces of the
maghet core 22 and is provided with a contact
surface which forms an abutment for the contact
surface of a movable friction plate 40 at 41. 'The
friction plate 40 is' secured to the drum 14 by
rivets 42 and forms an armature which will be
attracted toward the pole<faces of the magnet
core, when the coil 25 is energizad. This fric-
tion plate is normally held in surface contact with
the friction plate 39 under the influence of the
spring 18. )

In the modified form of my invention in which
like numerals designate like elements, the stub-~
shaft 11 is threaded at its outer end and provided
with & nut 43 which cooperates with the washer
19 to hold the hub 12 on the shaft. In this case,
however, no provision is made for axial move-~
ment of the hub along the shaft. The resilient
mounting for the friction plate 40 is therefore
provided by the use of a plurality of spring strips
44 having their ends riveted respectively to the
friction plate and the drum. These springs serve
the same purpose as the spring 18 in the preferred
form of my invention. Also, in the modified form,
the cam 36 is of slightly different shape and does

‘not make contact with the innermost of the strips

32, when in the normal position. This arrange-
ment permits “free centering” of the device.

“That is, the coil is not energized when the chassis

frame and axle are only slightly moved relative
to each other. The strips in this case are: sup-
ported from the inner leg of the magnet frame
rather than by the base as in the preferred form
of my invention. The operation of both forms of
my invention is the same. ‘

A pin 35 extends -

1,976,792

It is contemplated that the device will be con-
nected to the battery circuit of a vehicle as shown
in the simplified schematic circuit diagram in
Figure 8. Since the battery 45 of the vehicle is
usually grounded at one terminal to the frame,
it therefore follows that the cam 36 will bhe
grounded, since it is secured directly to the chas-
sis frame 2. The strips 32 as previously described
are connected to the end 30 of the coil 25 and

80

_the other end 26 of this coil is brought out through 85

the terminal 28. This terminal is connected to
the un-grounded terminal on the battery 45, thus
completing the electrical circuit. Although it is
not shown in the drawings, it has been found de-
sirable to complete the electrical circuit through 90
the ignition switch of the vehicle, in order that
the device will not produce a load on the car bat-
tery during the time when the engine is not op-
erafing.

The operation of the device is as follows:

Assuming the device to be connected to the
relatively movable members of the vehicle as
shown in Figure 1, with the lever 4 at the cen-
ter position, the operative mechanism will be in
the relationship shown in Figures 3 and 4, name- 100
ly, the friction plate 40 will be in surface contact
with the friction plate 39 due o the influence of
spring 18, and the cam 36 will be symmetrically
disposed on each side of the vertical center~line
of the shaft 11, as shown in Figure 3. In this 100
position the edges 37 and 38 will contact with
the free end of the innermost of the strips 32,
thereby causing a small amount of current to flow
through the coil 25 and energize the magnet core
22; whereupon the friction plate 40 will be at- 110
tracted towards the friction plate 39; the contact
pressure. between said plates being slightly in-
creased over that due to the action of the spring
18. - If ‘the axle 6 of the vehicle is now moved
towards the chassis frame 2, which will be the
case when the vehicle passes over an obstacle in
the road, the lever 4 will be moved upwardly, the
cam 36 will be rotated, and the edge 37 thereof
will successively contact the adjacent free ends
of the strips 32. The number of ends contacted
by this movement will be dependent upon the
amount of the relative movement of the axle and
the chassis frame. It is obvious, that as additional
iree ends are contacted, additional parallel paths 125
will e inserted in the coil circuit, with the result
that the resistance of the coil circuit is decreased
and more current will flow to the coil, thereby
increasing the magnetic pull of the magnet core.
The friction plates will therefore operate to in- 130
creasingly oppose the movement of said vehicle

95

115

120

parts. - Upon the rebound or return of said parts

to normal position the action of the cam and
strips will be just the reverse, namely, they will
operate to cause less current to flow through the
coil and thus decreasingly resist the return move-
ment of the vehicle parts. The action of the de-
vice will be the same as just described when the
chassis frame 2 and axle 6 are moved outwardly
from their normal positions.

This invention, therefore, provides a shock
absorber which is adapted to increasingly resist
the deflection of the suspension springs from nor-
mal position and decreasingly resist the return

140

-of the springs to normal position; a device in 145

which the energy capacity is not varied by tem-
perature changes; and a shock absorber which is
electrically operated, simple in design, depend-
able in operation, and economical to manufacture,

I am aware that numerous details of construc- 159
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tion may be varied through a wide range with-
out departing from the principles of this inven-
tion, and I therefore do not purpose limiting the
patent granted thereon, otherwise than necessi-
tated by the prior art.

I claim as my invention:

1. A shock absorber comprising a base having
a projecting stub-shaft and adapted to be con-
nected to one part of a vehicle, s stationary fric-
tion plate associated with said base, a rotatable
drum having a central hub surrounding said shaft
and adapted to be connected to a relatively mov-
able part of the vehicle, a cam integrally formed
on said hub, a second friction plate carried by said
drum and arranged to make surface contact with
said first friction plate, electrical means asso-
ciated with said base operative to vary the con-
tact pressure between said plates in proportion
to its excitation, and means responsive to the
movement of said cam for varying the excitation
of said electrical means.

9. A shock absorber comprising a base having
a projecting stub shaft and adapted for connec-
tion to one part of a vehicle, a stationary friction
plate associated with said base, a rotatable drum
having a central hub surrounding said shaft and
adapted for connection to a relatively movable
part of the vehicle, 2 cam on said hub, a second
friction plate carried by said drum and arranged
to make surface contact with first friction plate,
electrical means associated with said base op-
erative to vary the contact pressure hetween said
plates in proportion to its excitation, a variable
resistance in circuit with said means operable by
the movement of said cam to vary the excitation
cf said means.

3. A shock absorber comprising a base having
a projecting stub shaft and adapted for connec-
tion to one part of a vehicle, a stationary friction
plate associated with said base, a rotatable drum
adapted for connection to a relatively movable
part of the vehicle and having a central hub sur-
rounding said shaft, a second friction plate car-
ried by said drum and arranged to make surface
contact with said first friction plate, electrical
means associated with said base and operative
to vary the contact pressure between said plates
in proportion to its excitation, a plurality of
spaced strips of current carrying material having
their mid-portions insulatingly secured to said
base and connected to one terminal of said elec-
trical means, and a cam on said hub having a
normal position of rest and arranged to succes-
sively contact one set of corresponding ends of
said strips when moved in one direction and the

3

opposite ends when moved in the other direction.

4. A shock absorber comprising a base adapted
for securement to one part of a vehicle body, a
magnet core associated with said base, a coil and
its eircuit for magnetizing said core, a drum ro-
tatably mounted on said base and adapted for
connection to a relatively movable part of the
vehicle, an armature carried by said drum and
operatively asssociated with said core, a friction
plate disposed between said core and armature
and presenting an abutment surface, resilient
means for maintaining said armature in engage-
ment with said surface, and means in said cireuit
actuated by the rotation of said drum for varying
the excitation of said coil.

5. A shock absorber comprising a base adapted
for securement to one part of a vehicle body,
an annular iron U-shaped core supported by said
base with its legs in concentric relationship, a
coil and its circuif associated with said core to
magnetize the core when energized, a drum ro-
tatably mounted on said base and adapted for
connection to a relatively movable part of the
vehicle, an armature carried by said drum dis-
posed to be influenced by the magnetic action of
said core, a friction plate disposed between said
core and armature and presenting an abutment
surface, resilient means to maintain the armature
in engagement with said surface, and means in
said circuit actuated by the rotation of said drum
to vary the excitation of said coil.

6. A shock absorber comprising a base adapted
for securement to one part of a vehicle body, an
annular magnetic core of U-shaped cross section
supported by said base with its legs in concen-
tric relationship, a coil and its circuit for mag-
netizing said core, a drum rotatably mounted on
said base and adapted for connection to a rela-
tively movable part of the vehicle, an armature

carried hy said drum and operatively associated I

with said core, a friction plate disposed between
said core and armature and presenting an abut-
ment surface, resilient means for maintaining
said armature in engagement with said surface,
means in said circuit actuated by the rotation
of said drum for varying the excitation of said
coil, said means being disposed within the con-
fines of said annular core.

7. A shock absorber comprising relatively mov-
able parts adapted for respective connection to
sprung and unsprung parts of a vehicle, electro-
magnetic meaus to control the movement of said
parts, and cam actuated means responsive to the
movement of said parts to vary the action of said
electro-magnetic means.

KENNETH E. LYMAN.
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FURTHER READING

Click any one of the following links to be taken to a website which contains
the following documents.

The following are some patents.

1976792_ELECTRIC_SHOCK_ABSORBER
3941402_Electromagnetic_shock_absorber
4032829_Road_shock_energy_converter
5347186_Linear_motion_electric_power_generator
5818132_Linear_motion_electric_power_generator
6952060_Electromagnetic_linear_ generator
7357229_Electromagnetic_shock_absorber
7362003_Coil_switching circuit_for_linear_generation

Some more information concerning the harvesting of shock absorber
energy.

electromagnetic energy harvester for vehicle suspensions
Regenerative Shock Absorber
Vehicle shock absorber recovers energy

A common method of energy harvesting involves the used of
vibration.

5578877_Apparatus_for_ converting vibratory_motion
6897573_Electrical_voltage_generating_device
7569952_High_efficiency__ inductive_vibration_energy_ harvester

Energy harvesting from vibration
Getting Started with Vibration Energy Harvesting V7

The following are some other new applications and patents.

6982497_Backpack_for_harvesting_electric
7168532_Wave_energy_converter_WEC__with_Magnetic_Braking
Renewable_Energy_Data

1.3.11_2.44PM
dsauersanjose@aol.com
Don Sauer
http://www.idea2ic.com/
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