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To all whom it may corceri:
Be it known that I, ALBERT A. HONEY,
a citizen of the United States, residing at

Tacoma, in the county of Pierce and State

of Washington, have invented certain new
and useful Improvements in Electromagnetic
Traction-Increasing Apparatus, of which the
following is a full, clear, and exact deserip-

tion, reference bemﬂ* had to the ae(301npan3-'

ing dlﬂ,‘i\ ings,. foumng part thereof.

“\fIy invention relates to an electromagnetic
traction system for railways, and has for its
object the inerease of the traction between
the wheels of the cars and the rails by the in-
fluence of magnetism, the main advantage
being the prevention of the slip of the wheels

- upon the rails by increasing the bearing ef-
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upon descending: the same.

fectiveness of the wheels ‘rheleunon as wﬂl-
_111 eross-section.

be readily understood.

Other advantages attend. the use of my 111- 

vention, among which may be mentioned the
mcreabed Sa,fety' of the car while in rapid mo-
tion by reason of the reduction of its liability
to leave the track upon carves or elsewhere.

Further,the car will more readily ascend steep
grades and may be expeditiously checked
Heretofore, so
far as T am aware, cars whether provided with

electromagnetic traction -increasers or not
have been unable to ascend a grade greater
but experlments have |
shown that by the use of my invention a
steeper grade may be readily ascended and

than twelve per cent.

with an expendlture of magnetism no greater
than has been heretofore employed in other
devices having the same general object in

- view. In the practical use of my invention
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- evident to those skilled in the art and need_

SD

- sary to fully illustrate my invention.

in ascending and descending steep grades or
in stopping or starting the car the use of sand
Is unnecessary.. I‘urthel more, stops can be

effected in the shm test D0551ble time consist--

ent with the safety of the car and its passen-
gers. Great economy is found in the use of
thls invention by reason of the proper expendi-
tureof all the power transmitted to the motor.
~ Other advantages of my invention will be

not be here enumerated.

In the aecompanymn‘ drawings, qure 11is

a plan view of .s0 much of the fla,me and
trucks of an ordinary street-car as is neces-

tion of the opposite magnet 5.

| is a sectional elevation upon the line x z of

Fig. 1
Smnlar numeralsof reference 111cllea,te sum-

lar parts in the respective figures.

Let 1 1 represent the main portions of the
framework of a street-car to which my inven-
tion is shown adapted, although equally ap-
plicable to railway and 0the1 cars of a differ-
ent type. |

2 2 represent the wheels,which are suitably
mounted upon axles2?, havuwbemmfr-bo‘{es

{Not shown.) .
2 indicates a sleeve of elongated bhape in
cross-section mounted upon eaeh axle 2%, and

3 shows what I term a “bndﬂ'e & extendmo*

from one axle to the other and plowded at
each end with an elongated opening 6°, cor-

responding in shape with that of the sleeve
The axle is thus enabled to
rise and fall, as will be readily understood.
The bridge 3, which is attached to the frame

in any smtable manneror asshown, is of mag-

netizable metal. The sleeve may, howevel
in other forms of my invention be circular in
cross-section and the bridge not secured to
the frame. This arrangement would applv
to other forms of truck.

4 and 5 1epresent magnets or helices, each
in two sections, as 5hown the two sections of

each magnet or helix bemﬂ* mounted upon the

sleeve 2“ of one of the a,xles The magnets 4
are wound In one duectwn while the mag-

nets & are wound in the 0pp051te direction.

The sections of the magnet or helix 4 are con-
nected by means of a wire 4*, while the sec-
tions of the magnet or helu,_ 5 are similarly
united by a wire 5. To one section of the
magnet 4 is attached a wire 6, while a similar
wire 6° is attached to the conespondmw sec-
The wire 6 18
attached to the poswwe pole of the magnet 4,
while the wire 6* is secured to the negatwe

pole of the magnet 5. The wires 6 6* lead to

any suitable power p10duemu" or conveying

agent, as a trolley-wire, storage battery, dy-
namo, or the like.
ative 1:)019 of the helix 4 with the positive pole
of the helix 5. Thus it will be seen that the
magnets are connected in a comnmon cireuit.

The function of the bridge 3 is that of .con-

verting one section of the helix 4, with the cor-
Fig. 2 | 1esp01'1d1110' seetlon of the hehx 5 into &hm 50~

A wire?7 connectq the neg-
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shoe-magnet and also of converting the oppo-
site sections of the helices 4 and 5 into a sec-
ond independent horseshoe-magnet, it being
understood that there is the necessary metal-
lic connection between the two sleeves 2° and

~ the bridge 3, the sleeves and bridge being rig-
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idly united. |

The several helices 4 5 having been magnet-
1zed, the effect is the production of two horse-
shoe-magnets, the one being composed of one
section of the magnet 4, the corresponding
section of the magnet 5, and the connecting

element orbridge 3,while the other horseshoe- -

magnet consists of the opposite sectionsof the
two magnets and the same connecting-piece
or bridge. The full magnetic influence of
these two horseshoe-magnets is, as will be un-
derstood, transmitted to the four wheels of the
car, which wheels become the poles of the
magnets, those parts of the rails between
which the wheels rest becoming parts of the
magnetic circuit. The car may now be pro-
pelled upon the rails by its motor with the
same expenditure of power as would be the
case were the wheels not magnetized, and the
increased tractive or adhesive effect is equal
to that produced by an independent horse-
shoe-magnet of great power for each rail. In
the use of the bridge 3 and in the production

of two independent horseshoe-magnets, one
for each rail, I believe my invention differs

from anything which has preceded it, and,
furthermore, by the winding reversely of the
magnets4andb I effect advantageous results,
which will be well understood.

Supposing the ear to be in motion on a steep
upgrade, the increased tractive or adhesive

~ effect produced upon the wheels and rails will

40

be of the highest value.
tractive effect is, I am aware, not new in

Itself, various attempts having been made to
devise means foreffectively and economically
producing this result; but I believe that here-

- tofore no attempt has been made to obtain
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between two wheels and the rails upon which
they rest the magnetic effect produced by an

independent horseshoe-magnet the helices of |

which are connected by a bridge, as here de-
scribed. The effect, as has been shown, is
the same upon bhoth rails, there being an in-
dependent horseshoe-magnet for each rail.
Supposing the car to be descending a steep
grade or approaching. a curve, when it is nec-
essary that the wheels should be given ereat
adhesion to the rails, my invention produces
this result to a most efficient degree.
adhesive or tractive effect may be countinu-
ously produced or applied, or it may by the

- use of suitable switches or other devieces be

6o

instantly applied or discontinued, as occasion
may require. |

In the event of the failure of the brake to
sufficiently control the car—say when de-

scending a steep grade—there will be gener- |

Such increase of

The

683,283

ated sufficient magnetism to effectively resist 63

the movement of the carapplied in adhesiveor
tractive energy. DBy winding the helices in
different directions, the circuits of the electric
current required to energize the magnets be-
ing connected in series with the motor of the
car, the current working against opposite

poles creates a frictional magnetic influence

sufficient to control the slipping wheels on a
downgrade. This frictional energy is only
proposed to be used in emergency cases

70
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where the normal energizing power is tempo-

rarily suspended from any cause, it being ob-
vious that it will have no value in moving
the car, but only in stopping it. |
~ Means for energizing and demagnetizing
the magnet are provided in the battery 8 and
switeh 9. | |

30

The form in which my invention is here

shown is one of many in which it may be em-
bodied. As here illustrated, the sleeve is

elongated in cross-section, the ends of the

bridge being necessarily of the same shape,
and the bridge is attached to the frame.
T'hese are not necessary features of my in-
vention. . Other ehanges in construction and
arrangement may be made in this vehicle or
apparatus without departing from the spirit
of my improvement, and such changes or de-
viations as may suggest themselves to the
skilled mechanic without the exercise of in-
vention are considered by me to be within
the scope of my claims.

I elaim—

1. In an electromagnetic traction-increas-
ing apparatus, the combination of wheels and
axles, a sleeve mounted loosely upon each
axle, a magnet or helix, each in two sections,
mounted upon each of said sleeves, one sec-
tion of each magnet being wound in one di-
rection and the other section in the opposite
direetion, a bridge of magnetizable metal con-
necting the two sleeves, and wires by means
of which the magnets are connected in a com-
mon circuit, substantially as set forth.

2. In an electromagnetic traction-increas-
Ing apparatus, the combination of wheels and
axles, a sleeve mounted loosely upon each

axle, a magnet or helix, each in two secflons,

mounted upon each of said sleeves, one sec-
tion of each magnet being wound in one di-
rection and the other section in the opposite
direction, a bridge of magnetizable metal con-
necting the two sleeves, wires by means of
which the magnets are connected in a com-
mon circuit, a generator, and means by which

the magnets may be energized or demagnet-

ized, substantially as set forth.

In testimony whereof T hereunto set

my
hand.

ALBERT A. HONEY.

W-itnessés .
C. B. BuLr,
GEO. H. HOWARD.
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