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To all whom it may concermn:
Be it known that I, EDwWARD 1l. JOHNSON,

‘a citizen of the United States, residing in the

city of New York, county and State of New
York, have invented a certain new and useful
Improvementin Power-Transmitting Devices,
of which the following is a specification.

My invention relates to frictional connect-
ing devices for transmitting power or motion
from a moving part or body to one moved
thereby. |

More particularly my invention relates 1o
apparatus of the general character set forth
in my patent, No. 431,811, dated July 8, 1390,
in which a friction-surface connected with
the driving shaft or body is moved by the
revolution thereof into frictional engagement

with a friction-surface connected with the

driven shaft or body, and a spring or other
elastic device is used to retard or oppose the
movement which brings the friction-surfaces
into engagement, and so to determine the de-
oree of frictional engagement and the value
of the power-transmitting connection in ac-
cordance with the power required, and also

to apply the power gradually and permit the

driving part to develop speed and power 1n

starting, this being especially useful in the |

employment of electric motors for the pro-
pulsion of vehicles, which is the use for
which my invention was mainly designed.
With an apparatus such as just generally
deseribed difficulty may arise because the
load which the driving part has to start when
connected with the driven part may some-
times be too great for the capacity of the appa-
ratus or of some portion of it, so that,although
the driving part continuesto inecrease itsfric-
tional engagement with the driven part, the
latter does not start, and the excessive strain
thus placed upon the apparatus may result
in injury thereto, which injury may be the
breaking of some mechaniecal part, but in the
case of an electric motor is apt to be the burn-
ingout and destruction of the armature there-
of, or the excessive demand for electric cur-
rent may injure the generator or source of
clectric supply, especially where this consists
of secondary batteries, a serious obstacle to
the introduction of which has been the
“puckling” and consequent rapid deteriora-
tion of the plates due to their being called

|

upon in this way to exceed the current ca-
pacity for which they were designed. It 1s
the object of my present invention to over-
come these difficulties. B |

To this end my invention consists, mainly,
in providing a power-transmitting apparatus
of the character already generally described
with a stop or limiting device which posi-
tively limits the movement of the engaging
frictional surfaces toward each other to such
a point as while it permits the driven part to
be started with any load not in excess of the
cafe ecapacity of the apparatus will not exceed
this capacity of the apparatus or of such por-
tion thereof as it is especially desired to pro-
tect, and if when this point is reached the
driven part does not start the power is then
expended in turning the frietion-surfaces in
contact with each other until relief is ob-
tained from the excessive load.

In addition to this general feature my in-
vention consists in the various novel devieces

and combinations of devices employed by me

in effectively accomplishing the objects above
enumerated, as hereinafter set forth and.
claimed. :

My invention is illustrated in the accom-
panying drawings.

Ficure 1is a top view of a portion of the

“truck of an ordinary electrically - propelled

street-car provided with my invention; Fig.
2, a longitudinal section of the power-trans-
mitting device,and Fig. 3 a view of the screw
mechanism with the outer sleeve in section
and the inner one in elevation.

In Fig. 2, A is the driving shaft, body, or
part, whichin thiscase is a car-axle connected
with a suitable motor and having the wheel
B, which is the driven part, placed loosely
upon it between nut ¢ and internal flange a’
of hub E. Secured to the shaft Aby a feather
thereon is a sleeve ¥, having an external
serew-thread at b. Engaging with this is a
sleeve G, internally screw-threaded at b’ and
feathered to the sleeve E, which sleeve forms
the hub of a friction-ring D, which isadapted
to engage a friction-surface on the inner side
of the wheel B. This friction-ring forms an
intermediate frictional connecting device be-
tween the axle and the wheel, said ring con-
stituting a movable friction member adapted
to be moved by the operation of the screw
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mechanism formed by the sleeves I' G into | reaclies

frictional engagement with the frietion-sur-
face on the inner side of the wheel B. Upon
the shaft at the end of the hubis a sliding

disk H, behind which is a spring I, coiled on

the shaft between the disk I and collar K,

whose position on the shaft is adjustable by
loosening the set-serew 7, wh ereby the tension
of the spring may be altered and adjusted.
Each screw-thread is made up, as shown in
Fig. 3, of several distinct threads, each ex-
tending from one end to the other of the
threaded sleeve, whereby a thread of long
pitch is obtained. The serew-thread b’ is
deeper than the screw-thread b, and near each
end of the former is formed or placed on the
thread a projection or pin d or d’. At corre-
sponding but opposite portions of the serew-
thread b’ are like projectionse and ¢’. These
are the limiting-stops toavoid the exertion of
the motor above the desired capacity.

In the screw mechanism formed by sleeves
I' G, both members of the screw mechanism
being in mechanical contact or connection
with the friction-ring D, movement in either
direction causes an increased pressure upon
such friction member, and the movement in
either direction is opposed by the spring,
1s arranged to have normally a certain
degree of tension, this initial tension being
increased by the serew movement which. it op-
poses.

In operation, the shaft A being turned and
the friction-surfaces of wheel Band ring D be-
Ing alwaysin contact,the effect of the rotation
of the shaft is to screw either the sleove T op
the sleeve G out along the shaft against the
disk . If the shaft turns in one direction,
sleeve If' will be moved lon gitudinally,andifin
the other direction sieeve (x, and in each case
the other sleeve will have a tenndency to move
toward the wheel. Ineithercase the effect is
to compress the spring and to increase the
frictional engagement of friction-ring D with
wheel B until the same is suf
the wheel, provided the load is not greater
than the safe capacity of the apparatus, the
arrival at this point being retarded by the
spring I, so that the power is applied gradu-
ally and the driving-motor is allowed to de-
velop speed. If, however, theload is too agreat
for the capacity of the apparatus, the limit-
ing-stops provided for the purpose will pre-
vent such movement as will cause such ca-
pacity to be exceeded. If, for instance, the
sleeve G- moves toward the spring at the be-
ginning of the movement, the projections e (
and e’ d’ move past each other, they being
on opposite sides of the channel of serew-
thread 0’; but near the end of the movement
the projection d’ will engage projection e’
stopped.
A similar operation occurs when the shaft
runs in the opposite direction and sleeve
F moves toward the spring. The stops are
preferably so arranged that this point will

be. reached somewhat before the apparatus |

icient to turn

the limit of its safe capacity, and at
this time, there being no further increase
in frictional contact between B and D, their
surfaces will slip on each other and the shaft
will thereupon continue to turn, continuing
to exert the same power as before, and there-
fore not losing the speed and inertia which
1t has already acquired, although there is no
increase in the load upon it, and this will
continue until relief is afforded in any suit-
able way.

Fig. 1 illustrates the equipment of an ordi-

nary electrie street-car, it being understood
that each axle of the car is provided with the
devices shown. _ -

- M is the armature, and N the field-magnet,
of a snitable electric motor. The armature,

shaft has a pinion O engaging a toothed wheel .

P on a counter-shaft, which has a pinion Q
engaging toothed wheel R on axle A. The
motor is supported partly upon the axle by
the centering-supports m m, sleeved on the
axle, the other end of the motor being sup-
ported at n n by spring-supports in any usunal
Or convenient manner. |

Lach wheel B is loose on the axle and pro-

vided with the power-transmitting devices
already described, and their operation is as

- explained. DBy the use of such devices the

motor 1s allowed to apply its power gradually
and to develop its speed and counter electro-
motive force before the load is placed upon

it and is prevented from exceeding its safe.

capacity.

In electric railways one of the most serious
difficulties has been the excessive draft on the
motors in starting, the load being placed upon
the motor before it reaches such a condition
that it can safelyexert itsfull effective po wer,
and the consequent abnormal flow of current

In its armature often resulting in the destrue-

tion thereof. Inthe application of my inven-

tion to such uses I so proportion the spring

and the limiting-stops of the secrew mechan-
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ism thattheincrease of frictional en gagement

will be stopped at a point, which is the limit,
or preferably somewhat less than the limit,
of the safe capacity of the motor, so that it
cannever get beyond such capacity. Inother
cases 1 may so proportion or adjust the ap-
paratus as to provide for the safety of stor-

‘age-batteries or other sources of electrieal

supply,or I may employ my invention in the
same manner to prevent injury by excessive

strain to the mechanical portionsof a driving

or propelling apparatus of any kind.

1'he purpose of the adjustable collar K is
to enable the tension of the spring to be ad-
Justed at any time to compensate for wear on
the friction-surfaces, loss of tension, &ec.

What I claim is— |

L. The combination of a driving part, a
driven part formed or provided with a fric-

tion - surface, a movable friction member,

connections between said movable friction
member and the driving part, whereby said

friction member is moved by the motion of
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the driving part into frictional engagement | ,
engagement with relation to the safe capacity

with the driven part, an elastic cushion op-
posing such movement, and a stop positively
limiting the frictional engagement with rela-
tion to the safe capacity of the apparatus,
substantially as set forth.

9. The combination of a driving part, a
driven part formed or provided with a fric-
tion-surface, a movable friction member, a

serew mechanism connected with the driving |

part, so as to be turned thereby, and conneeted
with the said movable friction member, S0 as
to move the same info frictional engagement
with the driven part, an elastic cushion op-
posing such movement, and a stop positively
limiting the frictional engagement with rela-
tion to the safe capacity of the apparatus,
substantially as set forth.

3. The combination of an electric motor, a
driven apparatus formed or provided with a
frietion-surface, a movable friction member,
connections from said motor to said friction
member, whereby the same is moved by the
operation of the motor into frictional engage-
ment with the driven apparatus, an elastic
cushion opposing such movement, and a stop
positively limiting the frictional engagement
with relation to the safe capacity of the mo-
tor, substantially as set forth.

4. The combination, with two parts having
frictional surfaces, of screw mechanism for
moving them into frictional engagement, an
elastic cushion opposing such movement, and
a stop on the serew mechanism for positively
limiting such movement to & predetermined
extent, substantially as set forth.

5. The combination of a wheeled vehicle, an

electric motor mounted upon said vehicle for

propelling it, a movable friction member in-
termediate said motor and the running-gear
of said vehicle, connections between said mo-
tor and said friction member, whereby said
friction member is moved into frictional en-
oagement with the running-gear by the oper-
ation of said motor, an elastic cushion oppos-
ing such movement, and a stop positively
limiting the frictional engagement with rela-
tion to the safe capacity of the motor, sub-
stantially as set forth.

6. The combination of the axle, means for
oiving motion thereto, the wheel loose on the
axle, the friction-ring connected with the axle,
so as to be moved thereby into frictional en-
cagement with said wheel, an elastic cushion
opposing suchmovement,and astop positively
limiting the frictional engagement with rela-
tion tothe safe capacity of theapparatus,sub-
stantially as set forth.

7. The combination of a driving part, a
driven part, a movable friction member, con-
nections between said friction member and
the driving part, whereby said friction mem-
ber is moved into frictional engagement with
the driven part by the movementof the driv-
ing part, a spring opposing such movement,

and a stop positively limiting the frictional

of the apparatus, substantially as set forth.

. The combination of a driving part, a
driven part, a movable friction member, con-
nections between said frietion member and
the driving part, whereby said friction mem-
ber is moved into frictional engagement with
the driven part by the motion of the driving
part in either direction, an elastic cushion
opposing such movement, and a stop POSsl-
tivelylimiting the frictional engagement with

relation to the safe capacity of the apparatus,

substantially as set forth.

9. The combination of a driving part, a
driven part, a movable friction member
adapted to frictionally engage the driven
part, a screw mechanism composed of two

members, both in mechanical contact with -

said frietion member, connections between
said serew mechanism and the driving part,
whereby upon motion of the driving partone
member of the screw mechanism or the other,
according to the dirvection of movement, is

moved against the friction member to bring

the same into engagement with the driven
part, and an elastic cushion opposing such
movement, substantially as set forth.

10. The combination of a shaft, a loose
wheel, a movable friction member adapted to
frictionally engage the wheel to drive 1t, two0
concentric sleeves, the inner one being
feathered on the shaft and the outer one
serew-threaded on the inner one, connections
with the source of power, and mechanical
connections between said sleeves and sald
friction member, whereby movement of sald
sleeves in either direction moves the friction

member into frictional engagement with the

wheel, substantially as set forth.

11. The combination of a driving part, a
driven part, a movable friction member
adapted to frictionally engage the driven
part, a screw mechanism composed of two
members, both in mechanical contact with
said friction member, connections belween
said secrew mechanismm and the driving part,
whereby upon motion of the driving partone
member of the screw mechanism or the other,
according to the direction of movement, is
moved against the friction member to bring
the same into engagement with the driven
part, a stop at each end of the screw mech-
anism for positively limiting the frictional
engagement, and a spring opposing the move-
ment of the screw mechanismin either direc-
tion, substantially as set forth.

12. The combination of the wheel loose on
the axle, the friction-ring adapted to engage
said wheel and having a hub surrounding the
axle, the internally-secrew-threaded sleeve
feathered within said hub, the externally-
serew-threaded sleeve feathered on the axle,
means for giving motion to the axle, and a
spring opposing the longitudinal movement

means foradjusting the tension of said spring, i of said sleeves, substantially as set forth.

T

70

30

ole

100

105

I1G

115

120

125

130 .




4 - , 450,743
~13. The combination, with the two serew-| This specification signed and witnessed

~ threaded sleeves and friction member oper- | this 12th day of August, 1890, -
ated thereby, of the two pairs of stops at op- |

- posite ends of the serew-threads, thoseof each | == EDWARD IL JOHNSON.
5 Ppair being on opposite sides of the channel of | o o o o o
- the thread, and a spring opposing the longi- Witnesses: S
~ tudinal movement of the sleeves, substan- W. PELZER, o

tially as set forth. | D. H. DriscoLL.
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