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Specification of Letters Patent.
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Serial No. 287,576.

To all whom 1t may concern.:

Be 1t known that I, SaMueL GrEEN BEN-
NETT, a subject of the King of Great Britain,
residing at Clyde House, Heath T own, Wi ol-
velhampton in the county of Sta,ﬂord Eng-

land, have 111*»?6111;&1 certain new and useful_ |

Impmvemﬂnts in the Construction of Hlec-
tric Tramways; and I hereby declare that
the following is a full, clear, and exact de-
scription of the same.

This invention relates to an electric tram-

vay provided with a shallow conduit having |

1?113011@8 arranged at suitable intervals, each

of. these switches being formed with a pro-

Jecting lever which wc}rhs in the conduit on a
central spindle communicating with and actu-
ating the internal mechanism of the switch.

The normal position of these levers issubstan-
tially vertical and so long as they remain in
this position the electric current is cut off

To the bogie of the

tram car 1s connected a plow which operates
the switch levers.

both in construction and in the means of at-
tachment to the bogie, to the plow deseribed

in my British Patent 5154 of 1900, but as it
18 not used for the purpose of collectmﬂ the

electric current it does not require to be in-

sulated and therefore may be attached to the

bogie in a simpler manner than in the patent
above referred to. When the plow comes
mto contact with the switch levers, it moves
them from their vertical, to their hmmontal

position, and this movement of the levers is

communicated to the mechanism contained

in. the switehes and makes the electrical |

contacts which permits the currents to pass

through the switches while the plow remains

in COI}taGt with the switch levers. When the

plow releases the levers they autom&tmallv,
return to their normal vertical position and

cut off the current. Hach switeh is electric-
ally connected to a corresponding stud
placed between the tram rails.
are of hard iron or steel suitably inserted in

molded blocks of stone or reconstructed

granite. When the plow engages a switch
lever the current circuits through the switch

ing skate usually made of hard steel of any
suitable form and as in the case of the plow
1t 1s always sufliciently long to come in con-
tact with the second stud before leaving the
first one. The electric current passes From
the switch to the stud and thence through

This plow may be similar

These stu ds__

to the stud which thus becomes electrified.
Beneath the tram car 1s suspended a collect-

" main sewer to prevent the

the switch.

the collecting skate to the motors in the
tram cars.

The accompanying drawings illustrate the
nature of the invention. _

Figure 1,1s a view showing the method of
attaching the plow to the tram car, and the
arrangement of the switches in the street
boxes. Fig.

the conduit and the center of one of the
switch boxes. Ifig. 3, is a diagram of the
system showing the connection between the
live wire, switch box and studs. Fig. 4, is a

section on the line a—a Figo. 2, show 1110 the
arrangement by which the metalhc tr ‘maml{

ters are fixed to the live main cable and the

cable which communicates with the stud.
Fig. 5, 1s a side elevation of the switch i sec-
tion on line b—»b Kig. 2. Fig. 6, is a plan of
Fig. 7, shows the lever of the
switch in various positions. Figs. 8 and 9
are details of the parts of the switch. s,
10 and 11 are details of the lever and spindle.
Ifig. 12 15 a me view of the guide spindle.
Like letters of reference refor to like parts
throughout the specification and drawings.
The main cable B is supplied with current
from the main generator BY, and to this

| cable the switches H are eloctlmﬂy’ COIL-

nected as shown at A. The electric current
passes penodmaﬂf* through the switches by
means of the cables C, to the studs D, where
1t 1s collected by the skate attached to the
tram car, and transmitted to the tram car
motors A, The track B’ 1s provided with a
stot 1, in which the plow I, works i a shal-
low conduit G, of subat%ntlalhf the depth of
the tram rails. Each switch H is inclosed
by a switch casing ', bolted to the rails by
fastening plates H¢, and is placed n a str eet
box /2, with the lever R projecting imto the
shallow conduit. The street boxes [2 DIo-
ject below the shallow conduit & and the
lever end of each street box is provided with
a drain J, which communicates with the
accumuiation of
water or mud 1n the condult and street boxes.
The plow F may be mounted and fitted to
the tram car in the manner deseribed in my
British Patent 5154 of 1900, m. which the
plow 1s mounted upon an arm at ecach end of
the car, the arms being mounted upon a pin
or spindle. A simple method of attach-
nent, however, is shown in Fig. 1, in which
each of the projecting arms K are supported
at one end on a projection L, forming a con-

| tinuation of the mounting of the tram car

, 1S a vertical section thr 011011 |
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axle box and at the other end M, 1t 18 at-
tached to the nose or arm Q of the plow.
To msure 1ts easv running, it carries a roller
N, which engages the track rail.

5 for curves which mav exist in the tr ack B a
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tion, the bridie

fitted a U-slmped

slot O 1s provided 1 one or both of the pro-

Tecting arms K, s¢ that the pl{)w an auto-
matically Ldapt itself as regards lenoth to
the requirements ot the curve. The pl(m s
shown 1n Fig. I, asconnected to a single bogie
car and the small slot spown in the drawing
will be suflicient to allow for adiu
when traveling around the curves.
plow can be attached to the front and back
bogles of a tram car where two bogies are
used but mm the case of the plow beine con-
nected to a two bogle car, suﬂmmm aliow-
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- bers asshown in Figs. 2,4 and 5, the two me-
tallic transmitters are fixed to the two cables
A and C. The cable A 1s attached to the
main live cable B, and the eable C com-
municates with the stud D, and 18 without
current except when the contact is made he-
tween it and the transmitter ~ connected to
the main live cable. When the lever R 1s
made to assume a horizontal position by the
plow, the projecting piece 7, attached to the
bricle rises until the U-shaped contact piece
¢ 1s forced mto contact with the two trans-
This contact causes the electric
current to pass through the contact piece ¢
to the stud where it is collected by the
Yhen the car has passed, the switch

lever R is released and the current is cut off

ance must be made For adiustment uthm by
provide a uniform contact and to compensate

increasing the length of the slot 0, or by hav-
Ing a slot at each end of the arm K.
plow 1s usually so constructed as to possess
the necessary flexibility to adapt itself
readily to any curves w hich mav be present
in the track, and is provided w ith suttable
nose pieces as shown at @, the nose pieces be-

the plow
levers.

to engage

The -

contact plece e comes into contact with the

To

pv the automatic action of the switeh.

for wear the transmitters A are made mov-
able m a vertical direction, each of them be-
ing kept m this vertical DOSltlon 1n 1ts seating
bT means of a spiral spring 2. When the

- two transmitters the transmitters move ver-

switch lever it moves the latter into and
- the tmnsnuttus their flexibility prevents

malntains it in a horizontal position until the
plow has passed.
the switch lever, the latter resumes its nor-
mal vertical I)("’Sltl()ﬂ and automatically cuts

off the electric current from the stud.

When +he plow has passed

g preferably at such an angle as will enable  tically
ond turn the sw 1iteh

When the nose piece engages the

and accommodate themselves to any

variations of lift which may occur through
the contact motion of the lever R. Al-
though the cables are fixed to the interior of

anv diffieulty arsine {rom the movement of

- the transmitters.

The mechanism of the switches by which

the current is controlled is as follows:—
The lever R 1s formed with a spindle S, which
projects through the switch, as shown in the
drawings, and 1s provided with a bushing 5%,
in the switch casing HY®.  Near the end of

the spindle S farthest removed from the |

lever R, 1s firmly fixed a cam T as shown in
1o, 5, and in detail in Mies, 8 and 9. This
cam T has two projecting arms U and V and
works within a bridle W, preferably made of
gun metal. The bridle W surrounds the cam
I and its projecting arms and slides in suit-
able guides formed in the body of the switch
box. When the lever R has been depressed
by the plow, 1t rotates the spmdle S, and
causes the cam T to raise the bridle W, anc
when the lever R resumes its normal ])()bl—
is forced downward by
action of the q]nmﬂ X mounted on the pin
Y. Attached to the upper part of the bridle
s an msulated projecting piece 7, and at the
upper end of this projecting pm“ﬂ there 1s

(he

top end which are for the purpose of making
contact with the metallic transmitters )
hercinafter described. The two
5, and In

chambers f as shown in Figs. 2 and

the upper ends of these two insula

e cham-

To insure the return of the switeh lever R

to 1ts normal vertical position a projecting

cylinder 7 is provided at right angles to the
lever spindle S. The cyhndel 7 contains a
spring k& which 1s loosely mounted on a guide
spindle [ as shown in Figs. 7 and 12. The
outer end of the (‘Vhlld@l 18 proiected by a
cover m which has an annular projecting por-
tion 1n which the adjacent end of the Spmno Ic

is loosely placed, the guide spindle [ working

n. the same, as shown in Fig. 7. On the Aat
part 5° of the spindie S 1s placed a cam 7,
having a square hole n'® to receive the flat

part S of the spmdhel. The cam 7 1s a con-

tmuatmn ol ‘[he Cas 11’10 forming the cam T as

shown in Fig. he head RE of the ouide
spindle { abu ts on fhe face of the cam n and
when the lever R is moved by the plow cut of

its normal vertical position, the cam 7 forces

back the guide spindle and compresses the

- switch.
| contact piece e, which 1s
msulated in all the parts except the extreme

o arms of this .
U-shaped contact piece ¢ enter two insulated

spring /& so that when the plow releases the
switch lever R the spunﬂ k will cause the le-
ver to assume 1ts normai position and auto-
matically cut off the electric current from the
In order to compensate for wear a
spiral spring o 1s placed on the spindle of the
lever as shown in Fig. 2. The switch is con-
tained 1n its casing or box which is practi-
cally water tight and in order to prevent the
levers being 111te1£el ed with through this slot,
a guard p of L -iron of suitable length, as
shown in i1g. 2, is generally bolted “to the
tram rail. This of course necessitates the
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arms carrying the plow or the nose piece Q-
being cran ked as shown in the dr awIngs to
pass the ouards p. The function or du‘m to
be pertor med b}T the plow I difters from that
of the plow described in my British Patent
5154 of 1900 since in the pr esent apphcatmn
1t 18 employed for the purpose of actuating
the switches, whereas in the case of my Br it
1sh patent it was for the purpose of collecting
and transmitting the electric current. '
What T claim as new, ¢

b*ﬂ' Letters Patent 1s;:—

. An electric tr amwav comprising a track,

a main current supply wire, a plurality of

contact studs disposed longitudinally of the

track, means attached to (he car for collect-

studs, a switch

box for each contact stud, a switch contained
in each swit

spindle extending laterally across the switeh

box and through one side thereof, a lever at- | t

tached to the outer end of the spmd, e, 8 cam
secured to the spindle within the switch box,
a bridle surrounding the cam vertically Mov-
able in the switch box, an insulating piece at-

tached to the upper surface of the bIldle two
contact bars, supported in the switch box
above the msulatmn piece, 1nsulated from
one another and from the switeh box, a U-

shaped contact piece carried by the insulat-

Ing piece tor contacting with the contact bars
and connecting them when the bridle is in its
uppermost posﬂ:mn a second cam mounted

on the spindle and a spring pressed plunger

engaging the last mentioned cam for holding

the Spmdle in the position in which the U-
shaped contact piece is out of contact with
the contact bars, conductors connecting one
contact bar of e@ch switch with the main
current supply wire, conductors connecting
the other contact bar of each switeh with a
contact stud, and means carried by the car
for oper atmg the levers of the switch spin-
dles |
2. Anelectric tramway comprising a track,
a main current supply wire, a plm ality of
contact studs disposed longltudma]lf of the
track, means attached to the car for collect-
ng current from the contact studs, a switch
box for each contact stud, a switch containec
n each switch box cons1st1110 of an oscﬂlatnw
spindle extending laterally across the switeh
box and thr ouﬂh one side thereof, a lever at-

tached to the outer end of the spmdle a cam.

secured to the spindle within the switeh box,
a bridle surrounding the cam vertically Mov-
able in the switch box a spring for 1101(11110
the bridle in its lowermost position, an 1nsu-
lating piece attached to the upper surface of
the br 1dle, two contact bars, supported in the
INSu-
lated from one another and f10m the switch
box, a U-shaped contact piece carried by the
1118111%1t111 plece for contacting with the con-
tact bars and connecting them when the

and desire to secure |

¢h box 0011515’[1110 of an oscillating

tamed 1 the switeh |
sisting of

5

bridle is in its uppermost position, a second
cam mounted on the spindle and a spring
pressed plunger engaging the last mentioned
cam for holding the Spin dle in the position in
which the U samaed contact piece 1s out of
contact with the contact bars, conductors
connecting one contact bar of each switeh
with the main current supply wire, conduc-
tors connecting the other contact bar of each
switch with a contact stud, and means cai-
ried by the car for oper mmﬂ the levers of the
S‘Wltdl spindies.

An elw‘tuc tramway comprising a
tl ack, track rails for the track, a plar ‘Il't’f of
contact studs posttioned between the track
rails at equal distances from one another Ion-

o1t Ll(illl&HV of the track rails, a car, means at-

&ohed to the car for co‘luhnu leent from
the contact studs, a channel Tormed in the
tracik paraliel to the track rails, a nlow at-
tached to the car and enendmo into the
channel, a main current supply wire, a plu-
rality of street boxes couesponduw 1N NUMm-
ber to the contact studs embedded in the
track adjacent to the chanmnel, switch boxes
contained In the street boxes, switches con-
hoXes, each switch con-
an oscilating spmdle e\tej(lmﬂ
latemllv across the switeh box and Lhmuﬁh
the side thereof adjacent to the chamlel
lever attached to the outer end of the bpln(”_le

and extending upward into the channelin the
path of the plow a cam secured to the spin-
dle within the switch box, a bridle surround-
ing the cam vertically movable in the switch
box an 1nsulating plece attached to the up-
per surface of the bridle, two contact bars,
supported in the switch box above the insu-
lating piece, insulated from one another and
from the switch box, a U-shaped contact
piece carried by the msulating piece for con-
tacting with the contact bars and connecting
them when the bridle is in its uppermost po-
sition, a second cam mounted on the spindle
and a spring pressed plunger engaging the
last mentioned cam for hmdmg the spindle
i the position m which the U-shaped con-
tact piece 1s out of contact with the contact
b{l‘[b} conductors connecting one contact bar
ot each switeh with the main current supply
wire, and conductors connecting the other
contact bar of each sw itch with a contact
stud.

4. An electric tramway comprising a track,

tmuk rails for the track, a plurality of con-
tact studs positioned between the track
rails at equal distances {from one another lon-
oitudinally of the track rails, a car, means at-
tached to the car for oollectmg current from
the contact studs, a channel formed m the
track paratlel to the track ralls, a plow at-
tached to the car and Guemlme into the
channel, a main current supply wire, a plu-
rality of street boxes corresponding in nun-

| ber to the contact studs embedded in the

il
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tamed 1 the switeh |

4

1e channel, switch boxes
eet hoxes, switches con-
boxes, each switch con-
sisting ol an oscillating spindle extending
later cﬂhr across the switch box and through
the side thereol adjacent to the channel, a
lever attached to the outer end of the spmndle
and extending upward mto the chaunnel
the path of the plow, a cam secured to the

track adjacent to tl
contained m the str

spindle within the switch box, a bridie sur-
rounding the-cam vertically movable in the

switch boz».h a spring for holding the bridie in
its lowermost p051t1011, an Imsu éLt]IlU plece
attached to the upper surface of “the bridle,
two contact bars, supported in the switch
box above the 111&.L1L1L1110 niece insulated from
one another and from the switeh box, a
U-shaped contact piece cariied by the insu-

—

— =

921,665

lating piece for contacting with the contact

bars and connecting them when the bridle 1sm
1Ls uppermost po ,1t101l, a second cam mount-
ed on the spindle and a spring pressed plunger

engaging tie last melltloned cam for holdmu
the spmdlo in the position 1 whien the -

shaped contact piece 1s out ol contact with
the contact bars, conductors connecting one
contact bar of each switeh with the main cur-
rent supply wire, and conductors connecting
the other contact bar of each switch with a
contact stud. | | |
[n witness whereof 1 have her eunto set my
hand in the presence of two wiinesses.
SAMUBEL GREEN BENNETT,
- Witnesses: _
WALTER A, K. BARTLAM,
JUSTUS JONES.

0




	Drawings
	Front Page
	Specification
	Claims

