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UNITED STATES

PaTeENT OFFICE.

WILLIAM KINGSLAND, OF LLANDUDNO, ENGLAND.

ELECTRICAL TRACTION.
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SPECIFICATION formmg part of Letters Patent No. 609, 188 dated August 16, 1898,
Application filed Decem'ber 23, 1897 Serml Nn 663,161, (Mo model) Patented in England May 21, 1896, No, 10,906

To all whom it may concer n *
Be it known that I, WILLIAM KINGSLAND a

- subject of the Queen of Great Britain, leSId-

Ing at Llandudno, county of Carnarvon, Eng-

.]and have mvented certain new and useful
g Inlplovements in Eleetrmal Tla,ctmn

Britain, No. 10,906, dated May 21, 1896 ) of_

* which the followmn‘ is a spemfieatmn
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In electric tr action where the electrical cur-'

rent is conveyed from a main conduector to

the moving vehicle it is often advantageous

to use seetwnal working eonductom, 1&11% or
studs, from which the current is 1mmed1ately
conveyed to the moving vehicle by means of
some rubbing contact or collector carried by
the vehicle. It is also advantageous that

these sectional working conduetorg ralls, or.
studs should be eonnected and dlsconnected

successively to and from the main eonductors
as the vehicle passes along.

In the specification of a pnor Umted States

' patent granted to myself, No. 592,056, dated
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October 19, 13897, I have descmbed novel
means whel eby th1s may be effected in an im-
proved manner by the employment of a num-.

ber of sectional aumhary conductors, there
being one such for every sectional working

conductm from Wthh latter the vehicle d1-'
It is through a

rectly colleets the current.
sectional auxiliary conductor that the cur-
rent is passed from the main conductor to a

- sectional working conductor, and switches or
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commutators were . prowded at each end of

each sectional auxiliary conductor, by which
the latter was connected or d1seonnected to
or from the main conductor or. the sectional

working conductor. These switches or com-
mutatms as described in the aforesaid speci-

fication, wele operated by the passing vehicle .
strlkmn levers or armsin connection with the -

sald commutatms or switches.
Now my present invention refers to im-
proved means whereby each of my sectional

auxiliary conductors may be either connected
to or disconnected from the main conductor

or from its eowespondmw seetlonal working

- conductor, such means bemﬂ‘ brought 11:1130

effect by the automatic ::Lctlon of. the current
as the vehicle passes from one spctlonal worlk-
ing conductor to another.

The apparatus I employ wﬂah the above ob-

(for

and smaller commutator and contacts
5 is a plan view of the apparatus.

| ject is 111ustmted at I‘w*ures 1 to 12, Flﬂ' 1

being a bectlona,l end elevatlon showmﬂ' an

electr omagnet and armature mcluded in the

said apparatus; Fig. 2, aside elevation of the
apparatus with the contact-brushes and con-
nections removed. Fig.

contacts. TFig. 4 is an elevation of the oppo-
site end of the apparatus, showing a second

a diagrammatic representation of the appa-
mtus and the various connections. Fig. 7
shows a device whereby the arm&tme is

caused to operate in the right direction, and

3 18 a sectional end
elevation showmﬂ* the main eommut&tm and-

Fig.
Kig. 618

55

IFigs. 8 and 9 are similar views of varied con-

structlons Fig. 10 is an end sectional ele-

“vation, and Flfr 11 a side sectional elevation,

of a cast -iron road-box to contain the appa-
ratus; and Kig. 12 shows adjacent studs with
.| which a bar cauled by the vehicle comes 11:1130 |

contact | -
According to my mveutlon and with Specla,l
peference to Figs. 1 to 6, the apparatus con-

sists of an electromaﬂ*net with two pole-pleces

75

P’ P?, between whlch is a soft-iron armature

At one eﬂd of the spmdle
is what I call the ““ main eommutator Switeh”

S, which is free to turn independently on the

Spmdle H and is controlled by the quadrant-

shaped piece Q, formed upon the boss of a
pendent arm WX, fixed upon the spindle H.
The upper half of the cyhndrlca,l end of the
main commutator S is cut away, (see Fig. 3 )

and the projecting piece Q when the arm WX
18 rocked engages the uncut portion of the

commutator S and gives same a partial turn.
Fixed to the lower. “end of the pendent arm
‘W is also the ecounter weight- W, which nor-
mally keeps the spindle H and armatme A
in one particular position.

‘A, rlﬂ'ldly attached to the spindle H and sup-
-Iported by pillars and bearings D I, in which
it is free to turn..
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The main commutator-switch S consists of |
a cylinder of insulating material on which are

fixed two metal plates M N, Figs. 2 and 3,

which cover approximately- one- half of the
{ cylinder, with a small space hetween the two,

so that they are insulated from each other.

100

The main commutator -switch S is in con-

tact with four contact brushes or springs a b

| ¢ dy Figs, 3 and 0, connected, respeetwely? . |
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~ with the main conductor M, (see Fig. 6,) the.

° 609,188

~ two adjacent ends of two sectional a,umhary
- conductors S M' S M? and with one sectional

working eonductormsay S R*—as shown in
Fig. 6. “The whole of the connections are sup-
~ported byinsulating material 11, Iig. 3, which

- isfirmly bolted to the frame or base of the ap-

paratus. The contact-brushesa b ¢ d are con-

o nected with the four terminals TV T? T3 T*, ar-

B o)

20

ranged to take the ends of the cables or con--

ductors -
At the 0pp0ﬁ1te end of the Spmdle 58 and

o free to turn thereon is a smaller commutator-
- switeh 8, Figs. 2, 4, and 5, operated in the
Q" and pendent wewhted arm W'*—and at

- thesame time as the main commutator-switch
- 'S.  The metal plates on this smaller com-
- mutator S, however, differ from those on the
main commutator S in that the insulating-
-~ cylinder S is entirely covered with metal, as
- at Figs. 2, 4, and 5, with the exception of the
. upper half of, say,. the end portien. Thereare
“three springs or brushes making contact with
“this smaller commutator S, one, which I will
call g, being in contact with that part of the

same manner-—-——bv a quadmnt-sh&ped plece

commutator which is covered with metal all

- around, and this will always be in electrical

. connection withit,whilethe othertwo brushes
e and f are arranged so as to make contact
~ alternately, as the switch is turned to the

- right or to the left, and the contact is broken
~with one just before it is made with the other.

The action of the small commutator S will be
to place one or other of the brushes e or fin
metallic connection with the brush which I o
| slightly out of the perpendicular 113 willbeim-

- have called ¢. This small commutator S

40

serves to control the action of the electro-
magnet in the following manner: One end
of the circuit on the field -magnet, Figs. 5

~and 6, is permanently connected to the con-

~the refurn-conductor.

45
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tact-brush g and the other end to earth or to
The contact-brushes

e and f are connected to the sectional work-
ing conductors—say S R’, S R*—on either
81de of the apparatus. Consequentlv 8, CUT-
rent applied to either of the said sectional
working conductors will find its way to earth
through the electromagnet,provided the small
commutator S is in the right position. Let
it be supposed that in Fig. 6 a vehicle is
passing over sectional kamo' conductors
S R’ and is about to enter sectional working
conductor S R% As the vehicle is tmvehnﬂ‘

over S R’ this sectional Working.conductor |

will be in connection with the main conductor
M through the main commutator 8’ and the

‘contacts @ and b. When, therefore, the col-

lector on the vehicle makes contact with the
sectional working conductor S R?, which it
does before leaving S R’, the current will flow
from S R’ to S R”® through the said collector,
and from S R* it will pass to the contact-
brush f of the small commutator and thence
through the field-magnets I to earth. The
effect of this will be to act upon the arma-

ture A of the electromagnet and turn the |

nected, while f
connected thereto. .
82, Fig. 6, of the next apparatus are already

spindle H, which latter by its attached sector- -

-shaped pmts Q Q' will operate the large and
the small commutators mmulta,neously, SO
that the contacts will be changed, a b of the

commutator S’ being insulated and ¢ d con-

SR;

'is insulated from ¢, and eis
If @ and b of the switech
75
conneeted then the vehicle can collect the
current from sectional working conductor
‘but if the switeh S? should have been
turned in the opposite direction by reason of
the previous passage of a vehicle in the same
“direction then at the moment that the eol-
lector makes contact from sectional workmo*_ SRR
conductors S R’ to S R? a current will ﬂow o
through contact e of the small commutator q2
Fig. 6 and, operating the electromagnet, Wlll_
altel the conneetlon of the main eommut&tor-

8

S? from ¢ dto a b, and so, in conjunction with

the contacts ¢ d of the smteh S’ of the first

apparatus, ¥ig. 6, will permit the vehicle to -
-collect the- cmrent from the sectional rail

S R?. With this form of apparatus I may

=9§o:::::.

employ two circuits on the [electromagnet =
and a polarized armature in order to turn
the commutator-switches in the proper diree-
tion; but instead of doing this I use one cir-
cuit only and a soft-iron armature, as in the =

95

example described, and I cause the soft-iron

armature to work in the right direction by

the following device: 1f the armature is ex-
actly perpendicular between the poles of the.
magnet, it will not be attracted either way -
| when the magnet is energized, as the pull. ]

IOO

will be equal in either dlreetlon but if it is

mediately attracted when the magnetis ener-
oized to that side to which it is turned. In
order to effect this, I fix underneath the de-
pending counter ﬁewhted arm WX, Fig
spring K, which presses againstthe under 31de

of the arm and which may have a slightly-

raised projection or catch to engage therewith.

Whenthe armature A is &ttra,cted thearm W=
and counterweight W will be raised in the d1-
rection of the arrow to a horizontal position,

and when it is liberated its momentum will
carry it slightly beyond the vertical position
and over the raised projection onthe spring K,

7,8
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and it will be prevented from returning to the

vertical position by the action of the spring K.
It will therefore remain normally slightly out
of the perpendicular on the one side or the
other, and the armature A will also be in this

posmon Therefore the next time the electro-

magnet receives a current the armature will
be a,ttraeted in the proper direction. Instead
of employing a spring K as in Fig. 71 may
use a spring K to control a

small hinged

120
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catch L, depending from the under side of

the eounterwemh%d arm, as in Fig. 8. The
catch engages “with a fixed frmde -plate L/,
curved so as to control the motlon of the
catch for some distance on each side of the
center.

N, which acts as astop. 1f the counterweight

At the center is a projecting plate

I30
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- Wisdescending from, say, the left-hand side,

IO
"]_'5
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the momentum will carry it beyond the ver-
tical position and the catch L will ride over
the projection N and will prevent the coun-
terweight from returning to the vertical Po-
sition. When the armature A is attracted,
the arm W* and counterweight W will be
raisedin the direction of the arrow tothe hori-
zontal position shown by dotted lines in Fig.

3, in which position the spring K causes the |

catch L to assume a position in line with the
arm W*.  When the parts are liberated, the
momentum will earry them slightly beyond
the vertical position and in the descent turn

the catch L in the opposite direction, which
- will prevent the parts returning to the afore-
. sald vertical position.
catch L is alike with reference to Figs. 3, 8,

T'he operation of the

and 9. The spring K serves to
motion of the catch I, when not
by the guide-plate I..

steady the
controlled

- spring to steady the motion of the cateh, 1

30
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- conductors of some considerable length they
mere contact-studs raised .

50

55
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‘may obviously be
slightly above the o
distance apart approximating to the length

where R is one of the _ |
> RS R* are two of the contact-

may employ a small counterweighted arm, as
in Fig. 9, where T is

to the catech I. At the top
small counterweight W,
Kigs. 10 and 11 show an end elevation and

of the arm is a

side elevation, respectively, of the apparatus

In a cast-iron road-box. - The main cables
pass in through the water-tight glands G G
and are connected to the terminals T T? T¢
T¢ in such a manner that on disconnecting
them the whole apparatus can be lifted out
of the box for inspection. Similar glands

may also be provided for the earth connection

h, Fig. 6, and for the wire from the sectional
working conductor, which is connected with
the terminal e, or the containing-box may be

permanently connected to earth and a con-
‘nection made between the box

minal /o. The terminal £, Fig. 6, makes a

local connection with the contact-brush d,

which is permanently in connection with one

~of the sectional working conductors.

Instead of making the sectional working

level of the roadway at a

of & vehicle. The vehicle will then earry a,
metal shoe or contact-bar, which will slide
over the studs, making contact with one be-

tore it leaves the other, as shown at Fig. 12,

rails on which the ve-
hicle runs.

studs, and B is the contact-bar, depending

from the frame Y of the vehicle.

I ¢claim—

1. In electrical traction, the combination
with a continuous main electrical conductor,
sectional working conductors from which the
‘motor-car directly collects the current, and a
‘number of sectional auxiliary conductors,
one such for every sectional working con-

ductor, and through which auxiliary sec-

Instead of using a

- 18 a short arm pivoted at
the center to the weight W and at the bottom.
end having a slot which engages a pin fixed

and the te.l'_-'

| tional conductor the carrent. is passed from

the main conductor to. the sectional working
conductor aforesaid; of means whereby each

sectional auxiliary conductor can be either
connected to or disconnected from the main
electrical conductor, or to or from @ corre-

sponding sectional working conduector and an

electromagnetic switch operated by the auto-

matic action of the electric current as the
motor-car passes from one of the sectional
working conductors to another, as set forth.

2. In electrical traction, the combination

with a continuous main electrical conduector,

sectional working conductors from which the

70

75

8o

motor-car directly collects the current, anda

number of sectional auxiliary conductors,one

such for every sectional working conductor,
and through which auxiliary sectional con-
ductor the current is passed from the main

conductor. to the sectional working condue-
tor aforesaid; of commutator-switches situ-
ated at each end of the sectional auxiliary

conductors, and a device for automatically go

operating the commutator-switches by means
of electromagnets having soft-iron armatures

fixed on rocking shafts, mechanism for re-
taining the armatures normally in one or

other of two positionsso long as the magnets

are not energized by a current of electricity,

and mechanism whereby the. movement- of

the rocking shaft is communicated to the com-

mutator-switch, as set forth.

5. In electrical traction, the combination
with a continuous main electrical con duetor,

sectional working conductors from which the

motor-car directly collects the current, anum-

berof sectional auxiliary conductors,one such

for every sectional working conductor, and -
through which auxiliary sectional condunetors -
| the current is passed from the main conduc-
tor to the sectional working conductors, com-
mutator-switches situated at each end of the -
YIO

sectional auxiliary conductors and electro-
magnets having soft-iron armatures fixed on

rocking shafts whereby the commutator-
switches are operated; of auxiliary commu-
tator-switches, one such for each electromag-

I15
control the aection of the electromagnet by -

net, also operated by the rocking- shaft to

connecting it with one or other of two adja-

may. be energized by a
current coming from one or other of two.ad-

the electromagnets

95 -
100

(o5

120

jacent sectional working conductors, as set .

forth.

4. In electrical traction, the combination -
with a continuous main electrical conductor,

sectlonal working conductors from which the
| motor-car collects the current, a sectional
| auxiliary conductor for each working conduc-
tor, through which the .current is passed to
the corresponding working conductor, a cy- -
lindrical commutator-switch located between

adjacent ends of the sectional auxiliary con-

125

130

ductors, contact-brushes for the commutator- -

switch, and metal conducting-plates thereon, -
 whereby in one position thereof -the main .
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conductor is connected with a sectional aux-
iliary conductor, and in the other position the

latter conductors are disconnected, and the
next sectional auxiliary conductor is con-
nected with its corresponding sectional work-
ing conductor; of an electromagnet with two
pole-pieces, a soft-iron armature located be-
tween the pole-pieces, a rock-shaft to carry
the armature,an auxiliary commutator-switch

yo to electrically connect the magnet-coils with |- '

| either one or other of adjacentsectional work-

ing conductors, and means for partially ro-
tating the main commutator-switch and aux-
iliary commutator-switch bythe motion given
to the shaft, as set forth.

WILLIAM KINGSLAND.

Witnesses:
CHRISTOPHER CORBETT,

W. R1IUS.
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