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To all whom it may concern:
Be it known that I, FRANK MANSFIELD, a
citizen of the United States, residing at New

York, county and State of New York, have

invented certain new and useful Improve-
ments in Hlectric Railways, of which the fol-
lowing is such a full, clear, and exact deserip-

~ tion aswill enable any one skilled in the art to
which if appertains to make and use the same,

IO

referencebeinghadtotheaccompanyingdraw-
ings, forming part of this specification.
My invention relates to electric railways of

the class described in United States Letters
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Patent, granted to me July 22, 1890, and num-
bered 432,673, 432,674 and 432,675.

The invention has reference more particu-
larly to the swinging contact lever, the switch
controlled thereby for connecting the branch
conductor with the main and disconnecting
it therefrom, and to a snap-ofi device for au-
tomatically breaking the circuit over the

branch conductor, when traversed by an. ex-

cessive amount of current, all as hereinafter
fully described and then pointed out in the
claims. _‘

In the accompanying drawings illustrating
my invention, and in which hke numbers of
reference deswnate like parts. throughout;
Figure 1, is a view of my improved raﬂway,
towether Wlth the lower portion of a car pro-
vided with a plow or device for pickingup or

- raising the contaet leverinto contact with cir-
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KO

euit-eompleting devices on the car. Theroad-
bed, switch-box and conduit for the pick-up
device, being shown in section on a vertical
plane extending frausversely the road-bed.
Fig. 2,1s a Sll]]ll&FVleW to Fig. 1, with contact-
lever shown in elevated pos1t1011 with the
switceh closed. Fig, 3, is a top-plan view of a,
portion of a rail, and eondmt the contact-le-
ver and the sw 1t(311 —the casing of which lat-
ter is in horizontal section to bhOW the inte-
rior thereof. TFig. 4, is an enlarged view ot
parts shown in T‘w 2 with the contact-lever
shown in section on a plane indicated by line
4—4 Tig. 5. Fig. 5,18 a view in section taken

on & plene indicated by line 5—5 Fig. 4. Fig.
6, is a view in section on a piane indicated by

11116 6—06 Kig. 4. |
Referring to the drawings 8 designates the
road-bed 9 the track rail over which passes

| the car 10, carrying a plow or pick-up deviee |

1

|

11, the lower end of which travels through
the conduit 12, and which serves to engage
and raise the contactlever 13, so that the con-
tact plate 14, bears against the circuit-com-

pleting bar 15, which is fixed upon the car

and slides uuder s.;ml contact, as the car
moves along.

The casing or housing 16, for the coutact—
lever 13, and the box 17 of the switch, which
are shewn as cast together, aresetin the road

surface of the road.
box may be set below the surface of the road
if preferred, but such an arrangement would
render the interior of the switch-box less ac-
cessible than in the present construction.
One end of the casing 16, fits against or into
the adjacent side of the conduit 12, which is
formed with a transverse notch 18 receiv-
ing the end of the contact-lever 13, when the
same 18 down or closed. The contact end of
lever 13, extends across the slot of the con-
duit 12, as is clearly shown in the drawings,
and this permits the inclined plow or plck-
up 11,to run underneath the end thereof and

55
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‘bed, as shown, so that they lie flush with the
Obviously the switch

75

thereby gradually elevate it into contact with

the circuit-completing bar 13, on the car, in
order to complete the eircuit from the insu-
lated main conductor 19, to the motor 20 on

the car—the path of the circuit being from

the main 19, by way of the branch conductor
21, which 1ncludes the switch and snap-off
device hereinafter to be described, to the con-
tact plate 14, thence over the circuif-com-
pleting bar 15, to the motor, and vig the car-

30

35

axle and wheel to'one of the rails which may '

serve as a return condue‘ror in the usual well-

known manner., .
I will now describe my present 1mplove-
ments beginning with the contact-lever 13.

This lever comprises a shell or rigid metelhc |

hood 22, of an inverted U-shape in eross Sec-
tion and which is mounted fast upon asuitable
insulated shaft23, which issetacrossthe outer
end of the casing 16, and projects into the
switeh box 17, &nd serves to control the switch
as hereinafter described. This shell 22, is
constructed so as to fill the opening in the
top of the casing 16, through which the con-

90
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| tact-lever swings, ﬁhen the same is in open -

A
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orclosed position,thereby preventing foreign | lated eontaet_-pla.te 14,on the end of the arm 24,

matter, such as dirt, from falling mto the

GELSIHG“

| Wlthm the shell 22,
projects beyond the end thereof toward the
conduit where it is provided with a metallic

‘contact plate or shoe 14, which is suitably in-

sulated therefrom and is connected dir eetly to
the switch by means of the branch conductor
21, which, like the main conduector, is com-
nletely insulated, so that in the event of the
road being covered by surface water, the cur-
rent will not be shorteircuited, even when the
contact lever is elevated. The inner end of
the main part of the hood orshell 22, extends
considerably short of the side of the conduit
in order to allow ample clearance therebe-
tween, while the upper part of such end 1s
shﬂ*htly extended, as at 25, (see Figs. 3 and
4,) and this extension makes a tight 3011113 with

“the side of the conduit when the lever is

- closed. The free end of the arm 24, which is

30

40

‘somewhat narrower than the shell or hood in-

closing it, projects througha noteh 26, formed

in the extended end 295, of the hood, cmd 18 of

ficient length to reaeh through the noteh

Sl

18, 0f the condmt and lie across the slot there-
of so as to be readily engaged and raised by

the pick-up device 11, on the ecar. This arm
24,is madeof spring metal and 1sbent slightly
at 27, in order that the upper surface of the
free end thereof which projects through the

‘notch 26, may come flush with the top of the
‘inclosing hood 22, and the conduit, when the

lever is closed -down, and in this way the free
end of the arm 24 {ills up the notch or open-
ing 26 and prevents dirt or rabbish from find-
ing its wayinto the casing 16, and therebyin-
terfering with the movements of thelever13.
This arm 24, which is of a T-shape in cross
section 18 secured in fixed position within the
hood 22, by means of the yokes or brackets
28, 23, which-span the interior of the hood, as

- shown in Fig. §, and are securely fixed to the

“same by means of suitable rivets 29; the arm

itself being fastened to the brackets by simi-
lar rivets 30. The main part of this arm, as
well as the supporting brackets 28, are cov-
ered with an insulating material, as clearly
indicated in the drawings, to preventthe car-
rent from escaping to ground. 'The shell 22,
thus serves to support the arm 24, as well as
to house it and prevent the insulating mate-

“rial from being broken or chipped off. This

55
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“thoroughly insulated.

construction affords a strong rigid arm that is
As the arm isresilient
it will bear with spring

cuit-completing dewce on the car when it is
elevatedin contact therewith, and will thereby
maintain a close contact,and in thisway guard
against sparking between these parts. The

-Sha,ft 23, upon which the contact lever 13 is
mounted is arranged to control the switeh in
the branch conductor and which is located
within the switch-box 17. This switch com-
prises a contact 31, which is insulated from
the shaft 23, and is connected with the insu-

1s an arm 24, which

pressure upon thecir-

directly, by means of the conductor 21, as in-

dicated by dotted lines. Thecontact 31, moves.

in fixed relation to the shaft and describes a

short arc in its range of movement, as will be
understood bycomparingtherelative positions

of the parts when the switch is open (see Fig.
1) and when it is closed (see Fig. 2.)

The second conftact 32, of the switeh con-
sists in a rod pivoted at Sa standing upright

and provided with a Sp[’lnﬂ‘ 34, whlch nor-

mally tends to draw the contact away from

vertical position into the inclined one shown

75
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in dotted lines Fig. 4. This second contact

32, 1s connected Wlth the main conduector 19,

by branch 21, in which is included an elec.

tro-magnet 85 for controlling, what I term, a
snap -off

dev'ice’,.as will now be describ_ed.
The lateh 36, 1s arranged to engage with the

pin 37 on the Dwoted contact 32 in such a
‘manner as to hold it in vertical pOSItIOIl and

against the action of the spring 34. The
la,tch 36, 18 controlled by the armature of the
magnet 35, in such a way that when the mag-

net is traversed by a given amount of current:
1ts armature will be unaffected and thélateh
remains locked to hold the contact 32, in

proper position to be engaged by the switch-
contact 31, when the conta@t lever 13, 1s ele-
vated. The armatare 36, of the maﬂ*ne‘r 18
so adjusted as to only be attmeted to unlatch

90

95

or release the contact 32, to the action of its

spring, when the current passing over the

branch-conductor and the included magnet,-

exceeds a given amount,orthe normal. When
this oceurs the spring 34, will draw the con-
tact to one side, as indicated in broken- lines

| in Kig. 4, and place it out of reach of the other
switech contact 31, thereby breaking the cir-

cuit and preventmw the burning out ol the

100

1035

apparatus as would be likely to oceur-in the
case of an excessive or abnormal carrent pass- -

ing over the branch. Inthepresentconstrue-

tion the lateh 36 is merely an extension of

the armature of the magnet 35, thereby sim-
plifying the constr u0t10n
ferred form of latch may be used to lock the
contact 32 in position, and mayv be so ar-

ranged as to be under the control of the mag-

net 35
In order to dutomatleally reset the switch I

to force the contact 32, from’ the dottedline po-
sition, in Fig. 4, into the full line or upright
posu:mn and allow the lateh 36 to snap into

engagement with the pin 37, on the contact,

theleby resetting the conta,ct This 16%1:1:1110'

IIowevel ,any pre-

110

LIR

provide a finger or push device 39, which is

“controlled by the shaft 23, in such a Way as 120

125

device 39, in the present construction, pro-
jects from the collar by means of which the

contact 31, 1s mounted on the shaft 33, it be-
ing for med integral with such parts.

These
parts 31 and 39 lie substantially in the same

I30

plane and form with each other an angle of

about sixty degrees, so that the contaet 31

engages one sule of the contact 32 in com--

pleting the circuit and the finger 39 engages
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the opposite side thereof, in resetting the
switch. The finger 39, is provided with a
pieceof insulation 40 toengage contact 32, and
it may be made separate from the contact 31,
and its collar if preferred. Of course this re-
setting device 39, may take different forms,
for this part of the invention consists broadly
in automatically resetting the switch by the
closing down of the contact lever 13. |
From the above description and by refer-

ence to the hereinbefore mentioned patents,
the operation of the invention will be readily.

understood. By means of the plow or pick-
up device on the moving car, the contact le-

ver 13, is gradnally raised from its normal or

lowermost position into an elevated position,
as shown in Figs. 2 and 4, when 1t 1s engaged
by the circuit-completing bar 15, which then
slides under the contact-plate of the lever,
which lafter is then gradually lowered into
its normal position. Anothercontact-leveris
raised and placed in circuit before the first

- mentioned one breaks the circuit, in order to

30

35

40

continually keep the motfor on the car sup-
plied with current. The branch conductor
21 18 normally disconnected at the switeh
from the main conductor, and the circuit is
not completed over the contact lever until the

same is raised into about its highest position.

In this way the exposed contact of the lever
is kept inert until raised into nearly its high-
est position, thereby preventing the possi-

bility of a short circuit by means of sur-
face water, as all parts of the apparatus are
The armature of mag-

thoroughly insulated.
net 35, is adjusted in such a way as that it
will hold the pivoted contact 32 within reach
of the contact 31 s0 long as a given amount
or the normal currenttraverses thesame. In
the event of an excess of current passing over

the switch, the magnet 35, will attract its ar-

. mature and cause the contact 32, to move out

45
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of engagement with 1ts fellow contact 31,
Upon thecon- |

thereby breaking the circuit.
tact lever being lowered into its normal posi-

tion the resetfing device 39,willautomatically

reset the SWltch
Having thus described my 1mp10vement<s in
electric 1aﬂwa,ys what 1 ¢laim as my inven-
tion and desire to secure by Letters Patent is;
1. In an electric railway of the class de-
scribed,the combination with a swinging-hood
or shell provided with 1nterior blaol{ets suit-
ably insulated therefrom, of an insulated arm
secured to said brackets ‘within the shell and
having one end projecting therefrom and pro-
vided *mth a contact-plate. |
2. In an electrie railway, the combination
with a branch conductor having a switch and
an electro-magnet located therein in series,
said switch including a plvoted contact hav-
ing its normal or oper ative position controlled
by said magnet and thrown out of such posi-

tion upon the passage of an excessive amount

of current over the magnet, of a swinging con-
tact lever included within the branch - con-
ductor and conftrolling the said switch.

§

3. In an electric ra,ilway; the combination

| with a branch conductor having a switch lo-
lever also lo-
cated therein and controlling the switeh, of
an electro-magnet for mdlreetly contr_olh_nﬂ' .-
one of the switeh contacts and moving it out

cated therein, and a contact -

of operative position upon the passage of an
excessive amount of current over the switeh,

said switeh and magnet arranged in series.

and a resetting device controlled by the move-

ments of the said contact-lever and acting to

reset said contact when the lever is moved
into its lowest p081t10n for the purpose set
forth.

4, In an electrie mllway, the combination
with a branch conduetor having a switch lo-
cated therein having a pivoted contact, tend-
ing to move out of operative position, and an
electro magnet having its armature holding
sald contact in operative position during the

‘passageof the normal current thereover of a
swinging contact lever provided with a shafb_

carrying a contact of the switch and a reset-
ting or push device controlled by said shaft
and acting to reset the said pivoted contact
into operatwe position when the contact lever
is lowered, for the purpose set forth.

5. In an electric railway, the combuiation-

with a branch-conductor having a switeh lo-
cated therein and comprising a pivoted con-
tact provided with a spring tending normally

to draw it out of operative position, and an
electro-magnet included in said branch, and

having its armature engaging sald pivoted

contact and normally holding it in operative

position against the action of its spring and
releasing it upon the passage of an excessive
amount of current thereover, of a swinging

contact lever having a shaft carrying one of

the contacts of the switch and serving to close
the switch when the lever is elevated and a
resetting-finger mounted upon the said shaft
and engaging said pivoted contact after the
same 18 thrown out of operative position and
moving the same into operative position upon
the lowerlnn' of the contact lever.

6. In an eleetmc switch, the combination
with a pivoted contact tending_ normally to

‘move out of operative position, and an elec-

tro-magnet included in the circuit and having
its armature engaging the said contact and
holding it in operative position during the

‘passage of the normal carrent over the mag-
net, of a second movable contact and a reset-

ting device or finger moving in fixed relation

~with said second contact and engaging and

resetting the pivoted contact when the said

‘second contact 1s moved-in one direction.

70
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7. In an electric railway, of the class de- -

scribed, a swinging contact-lever 13, compris-
ing a swinging hood or shell 22, and an in-

sulated arm 24; mounted within the hood and
projecting therefrom, and provided with an

130

insulated contact—plate 14, substantially as
and for the purpose deseubed .

8. In an electric railway of the class. de-
seribed, the combination with a car provided.
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with a pick-up device or plow and a circuit- | with the movabie contact 31, of afpivoted con-
completing device, of a swinging contact le- | tact 32, provided with means for moving it
ver 13, comprising a swinging hood or shell | out of reeueh of the said contact 32 upon the
22, formed with a notch 26 at its upper free | passage of an excessive amount of current 33
5 end,and the arm 24 mounted within the hood | over the switch, and a resetting device or
with the end thereof projecting through the | push-piece 39, moving in fixed relation to the
‘notch 26, and carrying an insulated contact- | said contact 31, and adapted to engage and
plate substantially as and for the purpose set | reset said eontact 32, subbtantmlly as and for
forth. _ the purpose set forth. 40
10 9. In an electric railway, the combination 12. In an electric switeh, the combinafion
with a swinging contact-lever and a movable | with a movable contact 31, a,nd a pivoted con-
contact 81, moving in fixed relation therewith | tact 32, provided with a Sprm?' 34, tending
of a pivoted contact 32 normally tending to | normally to move it out of reach of "the con-
“moveout of the range of movement of the | tact 31, an electro-magnet 35 having itsarma- 45
15 sald contact3l,and an electro-magnet having | ture engaging and holding the said contact
its armature enn*a,crmﬂ' and holdmcr the smd- 32, within reach of the contact 31, and releas-
contact 32 within the range of movement of | ing it s0 as to move out of reach thereof upon
sald first contact, and releasing it to move the passage of an excessive amount of current
out of such position upon the passage of an | over the switeh, and a push finger 39 moving 50
20 excessive amount of current over the switeh, | in fixed relation to the contact 31,and acting‘ |
substantiallyas and for the purpose set forth. | to engage and reset the said pivoted contact
10. In an electric switch, the combination | 32, substantially as and for the purpose de-
with two movable contacts and means for forc- | seribed. -
- 1ng them apart upon the passage of an excess- In testimony whereof I have her eunto set 5
25 ive amount of current over the switch, of a | my hand, this 30th day of September, 1891, in
resetting device controlled by the movement | the pl esence of the two subscribing w1tnesses
- of one of said contacts, whereby the other |
said contact may be reset in operative posi- - K RANK MANSFIELD
tion upon the movement of the said contact| Witnesses:
30 connected with the resetting device. WILLIS FOWLER,
11. In an electric switch, the combination | RoBT. C. TAYLOR.
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