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1

My invention relates to apparatus for applying
bower generally, as for steering shafts in motor
cars, trucks, busses or other vehicles, and which
may be contructed so that it operates when re-
quired while at other times being inactive with-
out influence on the position of the steering
wheel shaft.

In carrying out my invention, T may use an
electric battery or other source of power, so that
my device is not necessarily dependent on engine
speeds for the operation of pumps, which require
to be -governor-controlled because. of variable
engine speeds and variable power demand. In
my device, hecause of its high efficiency, only a
minimum of power from a battery current is re-
quired.

My invention is ‘an improvement, therefore,
over previous devices that use air, vacuum or
liquid pressure, all of which must be displaced in

the cylinders upon every movement of the steer- °

ing wheel, thereby producing a resistance that
prevents the free castering of the steering ground
wheels that are constantly being urged to ad-
vance in a sfraight line on motor ears, on which
much research has been done. Very few vehicles
require power steering assistance when traveling
in a straight line and it usually is only when
making short turns, or parking, or backing up;
or when turning the wheels while the vehicle is
standing still, that vower steering is important,
or necessary, especially with the present trend
towards wide tires with low air pressures.

One of the primary objects of my invention is
to provide complete freedom of the steering wheel
and steering shaft from any power steering de-
vice during normal driving and so:as to avoid
interference in any way with the free castering
of the front wheels, and so as to obviate any lost
motion,

A further object of my invention is to provide
an assistor that is normally completely inactive
in every way, and which preferably only becomes
active when an overload develops on the steering
wheel shaft. . .

A further object of my invention is to provide
a ball or roller clutch engaging mechanism that
will not engage unless the speed reducing .gear
of the electric motor .is in motion.

Another object is to provide an assistor that
will at all times remain disconnected from the
steering wheel shaft in the event of a power fail-
ure or in the event the assistor becomes inoper-
ative. .

A further cbject is to simplify the construction
and reduce the cost of the assistor, while at the
same time greatly improving its performance.
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Still another object is to reduce the required
amount of the torque exerted by speeding up
the assistor through the attachment of the same
to the steering wheel shaft near the steering
wheel gear mechanism, inasmuch ag the said
shaft in most cases revolves about four times to
produce a 60 degree movement to the steering
cross shaft.

A further object is to provide g mechanism
that will respond instantly and revolve in either
direction for steering to the right or left under
the full and instant control of the steering wheel
when subject to an overload.

Furthermore, because a steering assistor ordi-
narily is used so briefly, as well as intermit-
tently .and infrequently, I have found that the
battery drain for the fractional horse power re-
quired is insignificant and that, therefore, with
the use of the battery on the vehicle ag a source
of power I am able to dispense with all pumps,
compressors, receivers, unloading wvalves and
other equipment necessary when using air, vac-
uum or liquid for the source of pressure, -

By providing a small worm wheel on the mo-
tor shaft that meshes into a large ‘worm wheel
mounted on the hub of the transmission case,
which large worm wheel when- active runs at a
maximum speed of only forty revolutions per
minute, a speed which ig somewhat faster than
the speed of g steering wheel, the steering mech-
anism can be readily operated.

Because of the slow speed of this large worm
wheel and because the motor shaft is not up to
full speed when the clutches engage, there is no
shock during the operation of the device, es-
becially since both -the motor switch and- the
clutch engage in close sequence.

While I have shown my invention in the ac-
companying drawings as applied for power steer-
ing, it is understood that this is just to illus-
trate one form of the invention, since it is ob-
vicus that the device may also be applied for
operating other controls that are initiated man-
ually, whether for automotive air craft or other
purposes. .

My invention will be fully understood by ref-
erence to the following drawings, in which,

Fig. 1 is a vertical longitudinal section through
the center of a steering gear mechanism to which
my invention is applied;

Fig. 2 is a cross section taken on line 2—2 of
Pig. 1, looking in the direction of the arrows ;

Fig. 3 is a vertical section taken on line §—3
of Fig. 1;

Fig. 4 is 3 horizontal

section taken on ling 4—4
of Fig, 3; ‘




23,550

3
Pig. 5 is a vertical section taken on line 5—5%
of Fig. 3;
Fig. 6 is a horizontal section taken on line 6—F6
of Fig. 3; .

Fig. 7 is a diagram of the wire connections be-
tween the motor and the reversing switches;

Fig. 8 is a diagram showing the clutch action

for steering to the right;

Fig. 9 is a diagram showing the cluteh position
for normal driving without overload on the steer-
ing wheel;

Fig. 10 is a diagram showing the clutch- action
for steering to the left; .

Fig. 11 is a diagrammatic view showing the po-
sition of the ball cluteh for steering to the right;

Pig. 12 is a diagrammatic view showing the
position of the ball clutch when being held free
from action;

Fig. 13 is a diagrammatic view showing the po-
sition of the ball clutch for steering to the left;
and

PFig. 14 is a diagrammatic view showing the
position of the ball clutch when being held free
from action. o

Referring to the drawings, it will be noted that
in the event of a power failure all the clutches
are free to move with the steering gear in either
direction. Also, when no overload exists on the

steering” wheel all of the ball clutches remain.

disconnécted from the worm wheel in either di-
rection. , : R L

In the drawings, I have shown a transmission
casing 2 enclosing a steering gear worm 3 splined
on a stub shaft 4. S : o

The worm 3 operates a cross shaft § of the
usual type by means of a bifurcated arm 5a
carrying an antifriction wheel 5b meshing with
the worm 3. The steering gear worm 3 is mounted
in taper bearings 6 and 8a, which also act as a
support for the stub shaft 4. )

The casing 2 is provided with an internal hub
1 adapted to receive a ball bearing 8. The outer
race of the ball bearing & supports a hub 8 of a
worm wheel 10 and is held in position by a re-
tainer ring 11 in the hub 9. ]

The worm wheel {0 meshes with a worm 12
formed integrally on a shaft 18 which is mounted
in ball bearings 14 and 15 in the casing 2. ~

The outer end of the shaft 12 is splined to re-
ceive a motor drive shaft 15 of a reversible motor
1T (see Fig. 2). - : )

The inner surface 18 of the worm wheel 18 is
grooved to retain locking ball clutches in tapered
recesses 19 as follows: These locking ball clutehes
are six’ in number. Three of them, 20, 21 and
22, aré for engaging when motion is desired for
a right turn, and the three other ball clutches,
23, 24 and 25, are for engaging when motion is
desired for a left turn. The tapered recesses 19
for the different ball clutches are located in a
member 26, which is splined to the shaft 4 at 21
and held in locked position by a split ring 28
against which the member is' clamped by the
worm 3. C

The split ring 28 fits into a groove 29 between
the splines 21 and splines 30 and is kept in posi-
tion by a hub extension 31 on the member 26.

The member 26 also has a hub .extension 32,
which is provided with a retainer ball race 33
to receive balls 34. The balls 34 also support an
arm-carrying clutch-shifting member 35 having a
flange 36. -

The flange 36 supports rigidly three arms 37,
38 and 39 for controlling the motion thereof to
the right and arms 40, 41 and 42 for controlling

10

4
the clutches for engagement for motion to the
left (see Fig. 2). .

The normal position, without overload on the
steering wheel shaft 5, of the arms 31, 38, 39, 40,
&1 and 42 is to prevent any of the ball clutches
20, 21, 22, 23, 24 and 25 from engaging the inner
surface I8 of the worm wheel {0 against the ten-
sion of springs 43 in the member 26 so that the
mechanism between the steering wheel shaft B
and the worm wheel 18 is normally disengaged
from the worm wheel i3, the worm {2 and the
motor 11, during which time the motor {1 is also

"~ inactive.
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Referrinig more particularly to Fig. 2, when an
overload develops on the steering wheel shaft &
and assistance is desired, a difference in motion
described hereinafter is déveloped and the arms
37, 38 and 39 move for engaging motion to the
right, and to release the balls 20, 21 and 22 into
clutch engagement with the surface I8 on the
worm wheel 10 by the action of the springs 43,
because of the inclined surfaces 9 and the sur-
face I8 on the worm wheel 10.

During the movement of the arms 37, 38 and
39 to the right the arms 40, 41 and 42 will further
compress the springs 43 by moving the clutch
balls 23, 24 and 25 against the springs 43. -

This is necessary because of the need to keep
the assistor disengaged in normal operation when
the assistor is riot needed and also to Keep the
assistor disengaged for either motion to the right
or left when the assistor becomes inoperative
for any reason, which otherwise would lock the
worm wheel 10 with the worm 12, but still permit
the steering wheel and shaft 5 to operate without
the assistor, a most important feature. i

The control of the mechanism previously de-
scribed is accomplished by a steering wheel shaft
44, having a splined extension 45 and a reduced
end pilot bearing 46 operating in a needle bear-
ing 41, which is mounted in an end 48 of the
stub shaft 4 (see Fig. 1). A lost motion coupling
sleeve member 49 is mounted on the splines 30
and is kept in engagement with a cylindrical lost
motion coupling member 50 by a spring 51 bearing
against the sleeve member 49 and the member 26
(see Fig. 1). - R .

Rotary motion in eithetr direction of the cylin-
drical member 50, by reason of the spline 45'is
conducted to the flange 28 by pins 52 riveted into
the flange 36 and slidable in engaging arms 53,
54 and 55. The result of this is that motion in
either direction of the steering wheel shaft 44 is
transmitted directly to the flange 36 and the arms
31, 38, 39, 40, 41 and 42 for the purpose hereinbe-
fore described.

The lost motion coupling members 49 and 50
are also kept in normal contact in motion in
either direction by the action of the spring 51
bearing against the tapered jaw clutches 56 on
the member 50 and corresponding recesses 57
on the member 49,

The recess 51 on the member 49 is wider than
the tapered jaw clutch 56 on the member 50 so
that because of the inclined surface of the ta-
pered jaw clutch” 56 Learing against a similar
taper in the recess 57 on the member 49, these
inclined surfaces will, when overloaded, force the
two members 49 and 50 apart against the spring
5{ and cause a differential of motion between the
members 49 and 50 but not between the member
50 and the flange 36.

The action of the differential motion between
the members 49 and 50 is shown in Figs. 8, 9 and
10, wherein Fig. 8 shows the relative position of
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the two members for a right turn, Fig. 9 shows
the normal position or withoitt assistor ‘position-
ing, and Fig. 10 shows the relative position of
the two members for a left turn of the steering
wheel shaft 44.

For controlling the electric circuit to the motor
17, the sleeve member 49 is provided with an-arm
60, which arm ‘60 is provided with a riveted ex-
tension pin 61 at-its outer end.

The pin 61 engages a slot €2 of 5 non-con-
ducting fibre block 63 slidable on a guide shaft-§4.

The guide shaft 64 is mounted in a composite
fibre block, provided with end portions 85 and
66, that is held rigidly to the member 58 by rivets
67 and €8 (see Figs. 3 and 5). The block end
portion €5 is also provided with electric -contact
pins 'C, D and the block end porticn €6 is pro-
vided with electric contact pins A, B.

The two block portions 65 and €5 are con-
nected by a bar-like slide portion 79.

The slidable block 63 is, furthermore, provided
with a plunger T1 having a flange 12 and a guide
extension 713, and the flange 72 is held sgainst a
stop 74 by a spring 75 which bears against the
flange 12 and a screwed-in plug 15.

‘When the block 63 is' moved so that the plunger
71 contacts the pins C, D this circuit will be
closed for left turn because the block 63 is held
stationary by the pin 61 on the arm 86 while the
member 50 turns anti-clockwise and contacts the
pins C and D. ‘

A similar plunger 17 is provided in .the fibra
block €3 on the opposite side. The plunger 17
has a flange 78 and a guide extension pin 19,
The flange 18 is held against a stop 80 by a spring
81 which bears against the flange 713 and a
screwed-in plug 82,

Thus, when the steering wheel shaft 44 is
moved clockwise, because of overload tothe right,
the block 63 being held by the pin 61 on the arm
60, the plunger 17 will close the electric.contact
pins A and B when the plunger 71 .comes ‘in
contact.

Having described the making and Jbreaking
electric circuit, I will now describe the -circuit
leading from this point to the reversible electric
motor I7.

An annular non-conducting fibre sleeve 88 ig
fitted ‘over the member 50 and held in position
thereon by screws 91,

The sleeve 90 is provided with four annular
conductor rings which are referenced with the
letters A’, B’,.C* and D’.  The pin C is connected
to the annular ring C’ and the pin D is con-
nected to the annular ring D’.: Likewise, the pin
A is connected to the annular ring A’ and the
pin B is connected to the annular ring B’.

The connection may be made in varicus ways,
but I have shown a preferred way of accom-
plishing ‘this in Pig. 6, in which .a hole 92 is
drilled into the rim of the sleeve 90 below the
conductor rings in a manner to contact the par=
ticular conductor ring D’ at the top, in Fig. 6,
and the conductor ring C’ at the underside, ‘both
preferably with silver solder. The wire ends are
braught up between the sleeve 93 and a ‘collar 93
and secured around four screws 94, respectively,
to which are also secured the wire ends, respec-
tively, from the switch contacts A, B, C and D.

In order to conduct the current when the cir-
cuit is closed from the .annular rings A’, B,
and D’ I provide carbon plungers 95, each having
an enlarged portion 96 to bear against a stop 87
when fully extended. -

Each of the carbon plungers 95 has & spring 98
which keeps the carbon plunger 95 in contsct

10

15

20

30

40

45

60

65

70

75

6

with its particular annular ring. Each plunger
95, 96, with its spring 98, is enclosed in a cylin-
drical holder 89 and the holders 99 are secured
in a removable plate 100. Each holder 93 is prop-
erly insulated from the plate 100 by an insulat-
ing sleeve 10082 and is held in place by a threaded
nut 100b- which draws the holder $9 against a
flange {31 thereon and also secures in place the
wires from the respective terminals.

A plug 102 screwed into the top of each holder
89 holds the spring 98 compressed against the
plunger -98.

All of the holders for the four carbon brushes
are alike and serve to pick up the current from
the -annular rings, regardless of the position of
the switch block 63, which revolves with the
steering wheel shaft 44.

The wires on the reverse motor 15 are shown
as connected to terminals A’’, B’/ for the right
turn and to terminals C’’, D'’ for the left turn.
This, of course, depends on the direction of the
worm pitch 12, which in the drawing is provided
with g right hand thread. It is a matter of
merely reversing the wires, as shown in Fig. 7,

3 to reverse the motor, to eause it to respond in the -

proper rotation with the steering wheel shaft,

In order to relieve the end thrust of the spring
81 against the members 49 and 50 I provide a
thrust bearing 110 for the member 59 and a ring
{1l which in turn bears against a wall 112 of a
side -casing 113 secured to the casing 2 by
screws 164,

An annular hall bearing $45 is provided in a
hub 4i§ of the easing 442 for supporsing the
steering shaft 44.

The steering shaft 44 is held in position, fur-
thermore, by a split ring 447, which fits into a
groove -£{8 in the shaft 44. The split ring 118
is.held in place by thering Li4.

Ac-cap 118 secured by bolts 120 holds the hear-
ing 445 in vosition and .also provides an anchor
for a.steering post tube 124 and a packing ring
122.

In practice the mechanisim described can be
more compact, but is drawn somewhat diagram-
matically .and somewhat enlarged for clarity
herein, :

In the operation, when turning the steering
wheel to turn the steering wheel shaft 24 clock-
wise to the right, at the uwnper portion of Tig. 2,
the circuit is ¢losed betwesn the contact points
A and B, causing the motor {7 to start up to turn
the worm wheel {9 clockwise in Fig. 2. .

At the same time the arms 87,38 and 89 will
move iute the positicn shown in Fig. 11 and in-
stantly permitthe engagement of the clutch balls
20, 21 and 22 to engage ‘the surfaces 18 and 19,
and lock the member 28 to the worm wheel [0,
This action does not take place in the form of a
shock bacause first the degree of movement of
the arms 37, 28 and 39 permits a slipping action
and secondly this locking action takes place al-
most simultoneously with the starting of the
motor which will also hesitate slightly when it
picks up the load. Since the preferred speed of
the worm wheel 18 is only 49 revolutions ‘PET
minute, no substantial shock can possibly occur
through the action of the ball clutches. The
member 28 being splined to. the stub shaft 4
through the spline 27, the electric assistor adds
to the power exerted meanually and is instantly
disconnected when the assistor Dpower over-runs
the motien of the manual steering 'wheel and
steering shaft 44.

When the motion to the right by the steering




23,550

7

shaft 84 ceases, the contacts between A and B
will be broken and the arms 37, 38 and 38 will
again be moved to the normal inactive position
shown in Fig. 2, in which all the clutch balls are
disengaged. )

During ‘the active -period just described the
cluteh balls 23, 24 and 25 will be in the position
shown in Fig. 12. Co

When moving the steering wheel and shaft 44
counterclockwise or towards the left the contact
points C, D are closed, which will start up the
motor 16 in reverse direction to the right hand
steering and the arms 40, 41 and 42 will be in
the position shown in Fig. 13, thereby locking
the clutch balls 23, 24 and 25 to the worm wheel

10

15

{0 and the member 26 because of the wedge ac- ‘

tion between the surfaces {8 and 19 and the
springs 43. During this period the arms 37, 38
and 39 will be in the position shown in Fig. 14
and the motor 16, having started in reverse di~

rection, now assists the manual effort on the

hand steering wheel and steering shaft 44 until
the effort on the steering wheel stops when the
spring 51 will again bring the clutch members
"56, 571 on the members 49, 50 into the position
shown in Fig. 9 and open the circuit between the
contact pins C and D and stop the motor {71.

While I have described my invention above in
detail I wish it to be understcod that many
changes may be made therein without departing
from the spirit of the same. For instance, I can
use, instead of the reversible electric motor 17,
any other type of electrically driven motor with
appropriate connections for driving the gearing
forwardly or in the reverse direction, as desired.

Iclaim:

1. A manually controlled electric power as-
sistor, comprising a manually controlled shaft,
an output shaft, a lost motion coupling having
relatively movable members, one of said members
peing secured to the manually controlled shaft
and another of said members being slidably con-
nected to said output shaft, yielding means tend-
ing to prevent relative movement of said two
members, & normally disengaged clutch, having
means for engaging the clutch, connected to said
manually controlled shaft, said clutch having one
cliteh member secured to said output shaft and
the other clutch member having a reducing gear
connected to a reversible electric motor, and an
electrical connection for energizing said motor
including a switch having a contact connected
to the lost motion coupling so as to be movable
into closed position by said lost motion coupling
when the manually controlled shaft is moved.

2. A manually controlled electric power as-
sistor, comprising a manually controlled shaft, a
power output shaft, a lost motion coupling hav-
ing relatively movable members, one of said
members being secured to the manually- con-
trolled shaft and the other of said members
being slidably connected to said power output
shaft, a spring tending to prevent relative move-
ment of said two members, a normally discon-
nected clutch, having means for engaging the
clutch, connected to said manually controlled
shaft, said clutch having one clutch member se-
cured to said power output shaft and the other
clutch member having a reducing gear connected
to a reversible electric motor, an electric circuit
for energizing said electric motor and a switch
having a contact connected to the lost motion
coupling for closing said circuit, and said switch
having a contact connected to one of said lost
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‘motion’ coupling members so as to be movable
by said manually controlled shaft.

3. A manually controlled electric power as-
sistor, comprising a manually controlled shaft,
a power output shaft, a lost motion coupling
having relatively movable members, one of said
members being secured to the manually con-
trolled shaft and the other of said members be-
ing slidably connected to said power output shaft,
yielding means tending to. hold said two mem-
bers together, a normally disconnected clutch
having one clutch member secured to said power
output shaft and the other clutch member hav-
ing a reducing gear connected to a reversible
electric motor, an electric circuit for energizing
said motor and a switch for closing said circuit,
said clutch having means for engaging the clutch,
connected to the manually controlled shaft and
said switch having a connection to one of said
Jost motion coupling members so as to be movable
by said manually controlled shaft.

4. A manually controlled electric power as-
sistor, comprising a manually controlled shaft, a
power output shaft, a lost motion coupling
having relatively movable members, one of
said members being secured to the manual-
ly controlled shaft and the other of said
members being slidably connected to said power
output shaft, a spring tending to hold said two
members together, 2 normally disengaged clutch
having one clutch member secured to said power
output shaft and the other member having a
speed reducing gear leading to a reversible elec-
tric motor, and an electric circuit for energizing
said motor including a switch having a connec-
tion to one of said lost motion coupling mem-
bers so as to be movable by said manually con-
trolled shaft. o

5. A manually controlled electric power as-
sistor, comprising a’ manually controlled shaft,
a power output shaft, a lost motion coupling
having relatively movable members, one of said
members being secured to the manually -con-
trolled shaft and the other of said members he-
ing slidably connected to.said power output
shaft, yielding means tending to.hold said two
members together, a normally disengaged clutch
means for engaging the clutch, connected to
said manually controlled shaft, having one-clutch
member secured to said power output shaft and
the other clutch member having a reducing gear
connected to a reversible electric motor, and an
electric circuit including a switch having a con-
tact connected to one of ‘said lost  motion
coupling members for operating said electric
motor by the differential movement of the lost
motion coupling by the movement of said
manually controlled shaft.

6. A manually controlled electric power as-
sistor, comprising a manually ccntrolled shaft,
a power output shaft, a lost motion coupling
having relatively movable members, one of said
members being secured to the manually con-
trolled shaft and another of said members be-
ing connected to said output shaft, a spring
tending to hold said two members together, a
normally inactive clutch having means for en-
gaging the -clutch, connected to ‘said manually
controlled shaft, said clutch having a clutch
member secured to said power output shaft, and
a speed reducing gear for connecting the clutch
to a source of power input.

7. A manually controlled electric power as-
sistor, comprising a manually controlled shaft,
a power output shaft, a lost motion coupling
having relatively movable members, one of said
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embers being secured to the manually con-
trolled shaft and the other of said members
being connected to- said power output -shaft,
vielding means tending to prevent relative
movement of said two members; a normally in-
active clutch having means for engaging- the
clutch, connected” to- said manually controlled
shaft, said clutch having a clutch member seeured
to said' power output shaft, a speed redicing
gear for connecting the clutch to a source of
electrical power inpuf, and a switch mechanism
for said source of electrical power input having
a contaet connected to one '6f said coupling
members ‘so. as. to- be moved by the relative
movement of said coupling.

8.-A manually controlled elechric power as-
sistor for motor vehicles, comprising a manually
controlled steering shaft, a worm wheel shaft,
a clutch having: two members, one member be-
ing connected to the worm wheel shaft and the
other member being connectable to a speed re-
ducing gear for a.reversible electric motor, lock-
ing means between said two cluteh members,
electrical connections for said reversible electric
motor, including a switch, and a two-member
lost motion coupling having connections to said
switch and said locking means for said clutch,
one of said lost motion coupling members be-
ing mounted cn said steering shaft and the other

member being slidably connected with the worm 3

wheel shaft.

9. A manually controlled electric power as-
sistor, comprising a manually controiled shaft,
a power output shaft, a normally disengaged

cluteh having one member being connected with :
said power output shaft and the other mem-

ber being connectable to a speed reducing gear
for a reversible electric motor, means for lock-
ing said two clutch members together, a plural-
ity of insulated annular electric contact rings
connected to move with the manually controlled
shaft, stationary brushes connecting said elec-
tric motor witht said insulated contact rings, an
electric circuit for energizing the said motor,
an electric switch in said circuit and connected
to said rings for closing said circuit, and a two-
member lost motion coupling connected to said
switch and said locking means for said clutch
member, one member of said lost motion coupling
being mounted on the manually controlled shaft
and ‘the other member being connected with the
power output shaft.

10. A manually controlled electric power as-
sistor, comprising a manually controlled shaft,
a power output shaft, a speed reducing gear for
a reversible electric motor, a single double acting
clutch having spring-pressed automatically re-
leasable locking balls connecting said manually
controlled shaft with said reversible electric mo-
tor, a plurality of insulated annular contact rings
connected to move with the manually controlled
shaft, two sets of stationary brushes connecting
said electric motor with said insulated annular
contact rings, an electric circuit for energizing
the said motor to be driven in forward or reverse
from either of said two sets of brushes according
to the position of the manually controlled shaft,
an electric switch in said circuit .and connected
to said rings for closing said electric circuit, and
a two-member lost motion coupling for closing
said switch to apply power to the output shaft
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through said clutch when said motor is apera-~ -

tive but so as to release said clutch when said

electric motor stalls.
11. A manually controlled electric power as-
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sistor, including a power output shaft, a speed
reducing gear for a rotatable electric: motor 4o
drive said shaft, a manually controlled shaft hav-
ing a coupling connected to the power output
shaft, a cluteh having spring-pressed automat-
ically releasable locking balls connecting said
electric motor with said power output shaft when
said -motor is operative but so as to release said
electric motor when said electric motor stalls,
an- electric cireuit for energizing said electric
motor including: a switch, and means connected
with' said manually controlled shaft for closing
sald electric switch to drive the motor by closing
said switch and render said clutch operative.

12. A manually controlled electric: power  as-
sistor, comprising a manually controlled shaft, a
power output shaft connected to the manually
controlled shaft, connections for a reversible
electric motor, 4. single double acting. automat-
ically releasable clutch connecting said power
output shaft with said reversible electric motor
connections, insulated annular contact rings con-
nected to move with the manually controlled
shaft, stationary brushes connecting said- elec-
tric motor with said insulated annular contact
rings, an electric circuit for energizing the said
motor, an electric switch in said circuit and con-
nected to said rings for closing said electric. cir-
cuit, a two member lost motion coupling which
connects the manually controlled shaft to the
power output shaft. including a limit stop for
closing said switch to apply power to. the output
shaft through said clutch when said motor is op~
erative but so as to release said clutch when
said: electric motor stalls:

13."A manually controlled electric power as-
sistor, including a power output shaft, connec-
tions for an intermittently operable reversible
electric motor to drive said shaft, a manually con-
trolled shaft having a coupling connected to the
bower output shaft, a clutch having spring-
pressed automatically releasable locking balls for
connecting said electric motor with said power
output shaft when said motor is operating but
50 as to release said electric motor when said
electric motor stalls, an electric circuit for ener-
gizing said electric motoy including a switeh, and
mneans connected with said manually controlled
shaft for closing said electric switch to drive the
motor by closing said switch and render said
clutch operative.

14. A manually controlled electric power as-
sistor comprising g manually controlled shaft, a
bower output shaft connected to the manually
controlled shaft, a speed reduecing gear for a re-
versible electric motor, a single clutch having a
ball clutch engaging Mmechanism connecting said
bower output shaft with said speed reducing gear,
& two member lost motion coupling, one mem-
ber being secured to the power output shaft and
the cther member to the manual control shaft,
said ball clutch engaging mechanism having a
connection operated by said lost motion coupling
to engage said clutch only when said speed re-
ducing gear is in motion.

15. In an electric power steering assistor for
motor vehicles, a manually operable steering
shaft, a manual and bower output shaft con-
nected to the first mentioned shaft, g single nor-
mally released mechanically shiftable clutch re-
quiring assistor follow-up power. to engage the
same, having @ clutch-shifter shiftable by a relg-
tive motion between said two shafts, connections
for an intermittently operable reversible electric
motor for driving said output shaft in either
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direction through said manual and power clutch,
an electric switch mechanism connected to ener-
gize said electric motor, a lost motion coupling,
one member of said coupling being connected to
said manually operable steering shaft for engag-
ing said clutch and the other member being con-
nected to the manual and power output shaft,
and cooperating with said electric switch to oper-
ate said electric motor when- assistor power is

reguired, and a spring for holding said two mem-.

bers of said coupling in inactive position for
normal manual steering when the power is not
required.

16. . An electric power steering assistor compris-
ing, a manually operable steering shaft, a manual
and power output shaft, connections for an in~
termittently operable reversible electric motor
with said manual and power output shaft includ-
ing ‘a mechanically shiftable clutch having a
clutch-shifter mechanically shiftable by relative
motion between. said two shafts, a plurality of
electric switches for controlling said intermit-
tently operable reversible electric motor including
an electric wire circuit, a lost motion coupling
connecting said manually operable steering shaft
with said manual and power output shaft, and
means associated with said lost motion coupling
for operating said switches and said clutch. by
[different] motions of said steering shaft.

17. A manual actuator having a power assistor
comprising, a manuelly controlled input mem-
ber, an output member, a torque reacting cou-
pling member having a relative motion at a pre-
determined torque reaction, said torque reacting
coupling being interposed between said input
member and said outpul member on the side
of said output member nearest to said input mem-
ber, and an intermittenily operable reversible
electric motor including eleciric switches opera-
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tively connected to said coupling for operating
said motor, having o mechanically: shiftable
clutch provided with o clutch-shifter shiftable
by relative motion between said Two members,
said torque reacting coupling being active for
controlling said switches only when a predeter-
mined actuating force is exceeded.

18. In combination with a manuaily controlled
steering shaft, a manual and power output shaft,
an intermittently operable reversible electric
motor, having a mechanically shiftable clutch
provided with a clutch-shifter -shiftable by rela-
tive motion between said two shafts, electric
switches for controlling seid motor, a manually
movable mechanism controlled by said steering
shaft for energizing said motor together with said
manual and power output shaft by operating
said electric switches, by means of a movement
of said mechanism, said manually movable mech~
anism being located between said manually con-
trolled steering shaft and the said manual and
power output shaft on the side of said manual
and power output shaft which is nearest to the
manual control end of said steering shaft.

: EDWIN G. STAUDE.
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