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TO all whom it may concern: |

. Be it known that we, WILLIAM EDWARD
AYRTON, professor of techmcal physics, Fel-
low of the Royal Society, and JOHN PERRY
(professor of mechanical englneering and. ap-

-plied m%them&tles of the City and Guilds. of

- London Tesehnmal College, 511b]eets of Her
. Britannic Majesty the Queen of Great Britain

e

" IS

and Treland, residing in London, England,

have 1nvented a new and usefnl Impl ovement‘
in Ilectrieal Traction - Motors, (for which,
jointly with other improvements,we have ob-

~ tained a patent in Ingland, dated J u]v 17,
. 1882, No. 3,380,) of Whmh the fo]lowmg IS 2

Sp emﬁcaﬁumn

. Qur invention 1elates to- 1mp10vements in

-_'tmctmn motors operated by electricity, and

25

| dembned for trav elmg upon a rall, rod, wire,

or wire rope.-

The obj ects of the present invention are to |
-prowde in combination with any known ro-
specially - contrived.

tary electrlml motor,
eripping devices for the development of the
tractiveforce, the *‘ grip »’ being automatically
increased by the amount of hauling-strain;

and, further, to plOVlde when reqmred an-

tomatic ﬂTlpplIlg “tail-pieces or ‘‘tail-grips,”’

‘which prevent the motor from being pulled
~ backward upon the rail, rod, wire, or wire

rope. We attain these Ob_] ects by the mech-
anism illustrated by the qecompmymw dmw-_

1ngs, 1n which-— -

35

4.0

" ed:to a wire-rope roadway.
of our improved traction - motor adapted to |
vertical ropes, with a modified form of auto- |
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~sulated support for the cable-roadway.
'+ 10 1s an elevation of a bracket for supporting.

Figure 1 is a pelspectwe vww of our im-
proved traction-motor, and Figs. 2 and 3 are
respectively a plan and an end elevation: of
the same. I'ig. 4 is-a transverse section
through the hauling - bar and automatic or
spring ¢‘ grip-gear.”’ Fig. 5 is a broken view

of the vear of the tra,ctmn motor, showing the

said automatic tail-gripsin dotted lines. Figs.
6 and 7 are respectwely an end elevation ancl
a2 plan of our improved traction-motor. adapt-

nmatic grip. Fig. 9 -shows two views of an in-

a double-rail railroad. TFig, 111isa detail view
of the modified automatic grip shown in. Fig..

Fig. 8§ is a plan

Fig.

ing-rail A or wire rope S in ‘this case Mmay- 100

form the -““main cable,” by which the elec- -

] the automatic orip- gea1 of the mot01 shown bgr
_I‘lgs 1 to 3, inclusive, with one form of haul-
ing-bar. -
“hauling-bar, showmg the draw-hook insulated

Flﬂ 13 18 a, like view of another .

from the sa;me and the electrical return-wire.
attached tothe: haulmﬂ cable.. Fig. 14 isa dia~

~ Like Ietters refer to snmla,l pamts of each

modification of our motor in the several |
views. =~ - |
. -Fhe- 1;111 on whmh our 1mproved motor 18
constructed to run may be either horizontal,
vertical, or at any angle, and of any suitable
Forexample, as represented in Figs..
1 to 5, inclusive, and Figs, 10 and 14 on the-

section.

55 ..

grammatic plan of the electrical- mrcults two
,‘motors being shown-asin “palallelarc 7 Flg o

| 15 is a diagrammatic elevation of a rope road- 6o
. way, showmg 1ts electrmal (311 cult with mot()ls |

i in parallel arec.

dla,wmgs annexed heleto a, double- ﬂanged- -_
rail or girder, A, may be employed the same

to be supported and insulated in any known
“effective manner—as, for example, on timber
| A”, preferably saburated with creosote or par-
la]‘ﬁne, or; as illustrated by Figs. 6, 7, 8, 9, and
15, a wire-rope “rajl,”’ S, may be U.Sed and
a homzont&l wire 10pe may be com*ementl; S

75

supported and its support insulated: in the B

manner illustrated in Figs. 6, 9, and 15 the

‘rope being attached to a metallic head S,
‘embracing only a small portion of its’ cir-

cumference, so as to allow the.iotor to pass
freely,: and this metallic head conveniently

fixed to a wooden upright or post, S”, and a

pair of rails, A and B, may be suppmted as
illustrated by Fig. 1(} 80 that.an ““up’? and

‘“down?’. traffic may be carried on upon the

same, reslnectwelv, w1th0ut mutual 111terfel
ence. -

Fleemmg Jenkin, and as published by .our-
selves. One convement method of thosespeci-

fied 18 to drive as many motors as-maybe up-

8o

| . 90

- The rotary electrical motor C, Cf1 orC? may ~
be of any known form, and may reeelve its
‘electric power in any known manner--as, for-

instance, by the method published by Professor

on the line in parallel arc, as shown dia-

graminatically at Figs. 14 and 15. The bear-

8  Fig. 1215 a detaehed perspective view of .| tmclty is supplled from the nsual dymmo-
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station at one end. A return-conductor, « or | line N’ may be attached to either end of the

s, parallel to the main cable or rail, 18 then
required, the traction-motors maklnrrbrldges
or similar parallel contacts through the elec-
trical rotary motors, between the main cable
or rail and the return-conduetor. This may
be carried out by affixing a metallic bar, a, or

wire s to the timber-supports A” or 8” of the

main rail or cable, so as to be insulated from
the latter, and the traveling motor may make
contact with the return bar or wire by a trail-
ing brush, B, or a roller-contact, B", as illus-
tr ’Lted respectlvel} ,1n I1gs. 3 and 15. Inthe
case ot canal-boats, one msul&ted rail or rope
only need be used, as the main cable and the
return-conductor nrw be the water of the ca-
nal, a continuous electrical connection being
made with the water through the hauling-line
N’, (whichis in this case either metallicor con-
tains a conducting-wire,) or through a cable
fastened atintervalstothe haulin y-line and the
metallic sheathing of the canal- boat. In this
case the draw- Thooks %/ I/ are insulated on
blocks of wood, as shown in Figs. 1 and 13.
a’in these fig ures represents the Teturn- wire,
and N’ a metallic hauling-rope to which said
wire is attached. We may alternatively em-
ploy any convenient method of circuit ar-
rangements, working the motors in ‘‘series’’
or parallel arc, as clesn*ed or the bearing-rail
or wire cable may be the 'return- cireunit, and
therefore not insulated, the electricity bemg
supplied through a sepa-mtely-insulated cable.

The improved construction of our motor
for traction upon a flanged rail or girder 1s
shown at Iigs. 1, 2, 3, 4 b5, 12, and 1.5 in per-
spective, in plan, and in elevation, with de-
tails of tail-grips and draw-—links, as afore-
said. The electrical connections to the trac-
tion-motor is from the main rail A through
one of a pair of wheels, R R, which support
the weight of the motor-carriage, said wheel
forming a rolling contact, and thence through
an insulated wire, @', to the rotary electrical

.motor C,and theretu rn from the mofor throu gh

a wire, (r‘, and the hauling-rope N’, as afore-
said, are clearly shown in the perspectrive
View, Ifig. 1. The rotation of the electrical

~motor C is communicated by bevel-gearing D

506
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I to & pinion, I¥, and thence through cog-

wheels G and H to the driving-axles ¢ and 7,
on whichare the driving-wheels 1and J,which
bear upon the rail A. Opposite to the driv-
ing-wheels, on the other side of the rail A,
are two pressing-wheels, L and K, which, be-
ing capable of moving in slotted frame-bear-
ings, can be pressed with less or greater force
against the rail. Their axles are carried in
a frame, wbich is attached to links O P O P
by a spring, Q, as shown In sectional detail
in Fig. 4, and remqoved irom the motor at
Fig. 12, -

For canal-haulage we propose to use a me-
tallie bar, N, Figs. 1 and 13, provided with in-
sulated draw-hooks 7/, as aforesaid. Other-
wise a hauling-bar, N% all of metal, may be
used, as represented in I'ig. 12, The hauling-

bar N or N* This bar, in either of its forms,
carries a pivot or stud passing through the
joints of the links O P O P’ at O. The haul-
age-pull received on the said stud or pivot at
O draws the ends P and P’ of the links O P O
P’ closer together, thus compressing the spring
(), and foreing the pressing-wheels K and L,
and consequently also the driving-wheels 1
and J, more foreibly against the rail A, 1n
proportion to the increase of haulage-strain.
The gripping-wheels I J K L are preferably

arranged in two pairs, one on either side of

the rful as shown in Figs. 1, 2, and 3; but
there mfi,y be only one palr, or more than two
pairs; or the wheels may be odd in number,
one on one side pressing on the rail in a posi-
tion between two on its other side, so that the
shape of the rail alters by the grip when the
former is flexible.

In Figs. 6 and 7 we show in elevation and

plan the arrangement we prefer when the mo-
tor travels upon a rope, S, as arail. Therela-
tive arrangements of the rotary motor C
driving through gearing K’ F* G* H? two hori-
zontal tlthlOI’l wheels, I J, paired with two
pressing - wheels, K L (pressed by a spring
and by the haulaﬂf‘e tension upon the driving-
rail}) remain substantmlly the same as before
described in detail with reference to Ifigs. 1,
2, 3, &e., the principal modification bemg the
location of the rotary motor C* below the rope
rail, and a consequent multiplication of the
bevel-gearing E? with a lowering of all the
parts, S0 as to give a better stablhty upon the
rope.

N?is a haulage-bar, with its appurtenances,
of the descrlptlon represented by Fig. 12, as
above set forth; and R* R? weight- supporting
wheels, ¢ nrooved’ ) to suit the rope rail, so as
to trafvel Securely thereon.

I * H? may represent frictional gearing,
and ¢° h* erank-disks, and f* a connecting-rod
for supplementing the same, as means for driv-
ing said traction-wheels 1 J in unison.

TFig, 8 represents, as aforesaid, an arrange-
ment of our motor to suit a vertical rail, rod,
or rope, M. The rotary motor C’, in this case,
drives, by means of a worm or endless screw,
S, on its shaft, a pair of worm-wheels, W W',
On the axles of these worm-wheels is suitable
gearing, by which two pairs of traction or
gripping wheels, A A, B I3/, are driven.. These
oripping-wheels are centered on two Scissor-
levers, A’ B and A B’, which have fixed ful-
crums at F and I, as ‘best shown in detail in
Fig, 11. - At their lower ends these levers are
attached to the hauling lines; chains, or rods,
supporting the weight to be lifted or hauled,
bylinks B’ D"and BD. The gripping-wheels,
all of which are 1n this case traction-wheels,
are thus pressed together and upon the rail or
rope by the haulage-strain.

Qur motor is further supplied, when de-
sired, with a pair of automatmally-gmppmg
ta.il-levers, X %, Fig. 5, which, working on

| pivots fixed in the frame, are spring:pressed,
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80 as to rub along the rail, rod, or rope. The ! Wheels with levers or links and a hauling

angle at which they meet is such -a8 shown,
that they admit of the rail passmg Ireely be-
tween them in one direction—that is to say,
when the motor is advancing : but so soon as
the resistance to haulage is sufﬁcleut to over-
come the traction-pull “of the motor the said
tail-levers automatically seize and grip the
rail, rod, or rope, 1)1eventmn the motor from
bemg dragged bacl. |

Having now described and ascertained the |
nature of our invention and the manner of
carrying the same into effect, be it known
that what we counsider novel, and desire to
protect by Letters Patent, is—

1. In an electrical tracbmn motor the com-
bination of a known rotary electrleal motor

and S'Lutft,ble gearing and ;Dmppmn traetlon 1

l

bar or bars, so that the traction-grip is pro- 20

portional to the hauling - load, substantmlly
as herein described.

2. In an electrical traction-motor, the com-
blnatlon of a known rotary electrical motor,

suitable gearing and gripping wheels, and a 25

pair of inclined spring-pressed tail- levers au-

tomatically gripping fast the rail, rod, or rope

when the travel of the motor is forclbly re-

ve ersed, substantially as herein desorlbed
Londou March 22, 1883

W. E. AYRTON.
JOHN PERRY.

\Vltnesqes
J C. FELL, _
. P. WILDING.
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