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(Nnmudel) | S .'q.-

To all whom it may concern:
Be it known that I, WirLiam K. M. JACK

SON, residing at San Francisco, in the county-
of San Francisco and State of Oahfouua, have
invented certain new and useful Impmve--"

ments in Conduit Electric Railways, of whlch
the following is a specification. -

My invention specially relates to 1mpr0ve-_

ments in the insulation of the conductors, or
trolley wires, Heretofore the greatest diffi-

~culty has been found in preserving good in-

snlation in a slotted econduit svstem on ac-

count of the surface leakage, such leakage
‘being much aggravated by the depogltmn of-
moisture and dirt upon the insulators com-

monly used. Thebetter insulation resulting
from the use of petticoated insulators is well

~known, the improvement being mainly due
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to the mmeased surface over whmh theleak-
ing current has to travel. If, therefore, fol-
lowmtr up this principle, the path of the leak-
ing cuuent can be vastly inereased, without
makmn the appliance too unwmldy, it is ob-
vious tha,t a practical method of insulating
heavy current wires would result.:

using a long surfaceof the insulating medmm
emled or othermse bent, twisted or tumed
so as to bring it wnhm practicable hmlts

one or more Of such coils forming the support,___

for the conductor. A leaking current would

then have to follow the entlre length of such

surface and would be greatly diminished. As

1t is difficult to use a homogeneous insulating

material in this form and retain the requlslte
strength and elasticity for support, I prefer
to use a metal core covered entirely with the
insulating medium. This core can be of any
required Ccross- section and length and can be
made of many different metalﬁ, but I prefer

to use a heavy round wire of steel, brass or

other spring metal. The covering can be of

- any elastic insulating material of sufficient

~and glossy.

o

thickness to prevent discharge through it to |

the core. - Many of the compounds of rubber
or gutta percha now on the market as cover-

ings for high potential wires will answer, but

I prefer to Thave the outside surface smooth
The form can be that taken by
any.open coilspring,—asimple spiral, a taper-

forth '—.:Lb " desil ed

cular cross section.

Inmyap-
- paratus I have aimed to accomplish this by

ing- -Support.

1 prefer a simple open
“coil spring or open spindle spring, with a e¢ir-
~Tiae attachments can
vary with the design, but in every case the

insulating medmm should interpose between =

the attachment and the metal core. While

the d,rmnﬂ*ement so far indicated insures an

insnlator mth a hlfrh surfa,ce resistance, it is
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plain that in the course of time the surfaee .

will become coated with dirt.

To avoid this

I place each coil in a covering consisting of

two parts, the top part over]appmg, but not

touching, the lower part. These covers can

be made either of msulatmw material, such -

as hard rubber, or of thin metal the air gap

between them serving to pwmnt leakage

from the upper to the lower. 1In the lower
cover (called the cup) oil, or other suitable

1nsulating liquid, can be placed so as to par-

tially - ﬁubmerﬂ‘e the coil. In this arrange-

ment, which is particularly adapted to a con-

duit electuc railway, when the coil is com-

| pressed or extended by the trolley passing
~over it the oil is agitated and a part of the

coil either emerges: therefi om oris submerged,
A plunﬂ'er can be

its displacement.
In the accompanying dlawmm Figure 1

‘represents a cross-section of a condmt mnlway
at an insulator-chamber.

‘wise section at same point.
section of the ordinary conduit.
the insulator complete in vertical se¢tion.
Fig., -
‘6 isa cross-section through line A B in Fig. 4

Fig. 2 is a length-
I‘w' 3 18 & Cross-
Fw 4 shows

Fig. 5 1s another form of the insulator.
Figs. 7and 8 show other forms of the insulat-

Figs. 9, 10, 11, 12, and 13 show
various eross- seetwns of msulatmw-suppmts

- which may be used. TFig.14 is a cross-seection

of an 1nsulat1nmsupp01t made of homogene-

‘ous material. .
An open splral e, consmtmw of a metdl core

/5

it being thus kept clean and given periodi- -
~cally a {resh coating of oil.
used to further amtate the oil and merease_

50
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surrounded eutlrely by elastic insulating ma-

| terlal is attached to the inside bottom of the

cup, &, and also to the cover, b, by the fasten-
ers, 1, f, 1, f- 'The spiral does not touch the
sides of 'the cup nor those of the cover, and
the cover is made of greater diameter than

- 1ng spiral, a Volute, double volute, spindle, | the cup and overlaps 1ts top edge for a short
| &c or it can be bent on one pla,ne, back and

dlstance "T'he cover is preferably made bell

TCO
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shaped, the better to shed water.
of the cover the petticoated insulator, ¢, is at-

tached supporting the trolley wire, 7, by means
of the support, 2. To the bottom of the cup
another petticoated insulator, d, is attached,
supported by the standard, g, attached to the
bed plate, h, which in turn is attached to the
bottom of thecontaining chamber, . Assum-
ing that the cup, a,and the cover, b, are made
of insulating material and that all the insu-
lIating mater 1d,1 used is of sufficient thickness
to prevent discharge through it, any current
leakage from the trolley wire, 7‘ would have
to pass over and under the msula,tor ¢, Over
and under the cover, b, along the entneSpual
length of e, on both the inside and outside of
the cup, a, over and under the insulator, d,
and thence through the standard, g, to the
containing chamber, &, where it would nec-
essarily ﬁnd a ﬂ'round It will thus be seen
that the insulation resistanceis vastly greater
than that obtained with an ordinaryinsulator.

It has been assumed that the cup, a, and
the cover, b, are made of non- conductmw ma-
terial. While it would increasethe efficiency
of the completeinsulatortohave them so con-
structed, it is not absolutely necessary and

their use when so made, as also the use of the

petticoated insulators, is complementary to
the use of theinsulating spiral. When made
of sheet metal the function of ¢ and b will be
tokeep the spiral clean. The whole insulator
will be stiff but not rigid, the spring of the
open spiral, ¢, being only sufficient to aliow
of compression when a considerable force,
snch as would be exerted by a moving trolley
roller, whose normal position is lower than the
normal position of the trolley wire, {, where
it is attached to the insulator, passing over
it, and too stiff to permit any considerable
lateral motion which might allow the spiral
to come 1n contact with the sides of the cup.

As thus described the apparatus forms a

“complete insulator in itself; but, as a further

adjunct, the cup, a, can be pa,rtly filled with
an insulating liquid, such as oil, say to the
level of theline 4. In thiscaseevery time the

~ gpiral is compressed by the trolley passing
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the insulator acertain number of i1ts coils will

‘be immersed in the oil, and when the trolley

has passed and the spiral hasresumed its nor-
mal position the coils so immersed will have
been cleaned and given a coating of oil. To
further increase the agitation of the oil and
the number of coils of the spiral immersed
therein, a plunger, shown by dotted lines, w,
w, w, can be attached to the inside of the

cover with its free end close to thesurface of |

the oil. This planger will, when the trolley
passes, displace some of the otl, causing it to
rise higher and immerse more of the colls.
It can best be made of insulating material
and can be hollow, closed at the Iower end,
for lightness., 1 pla,ces these insulatorsat con-
venient distances, say thirty feet apart, in

chambers under the road bed, attaching the
trolley wire to the top of each, asshown.

£40,080

To the top | tween the supports the t,roliey wire will bé

somewhat slack, the Iowest point, midway be-
tween the supports, being the level at which
thetrolley, s,travels. Thetrolley will be verti-
cally rigidly attached to the car, and when it
moves toward one of the insulators it will
therefore gradually depress the trolley wire,

70

the maximum depression being at the insu- 75

lator.

In Fig. 1 the trolley wire and insulator are
shown in normal position, undepressed.

In Kig. 2 the trolley is about to pass over
the insulator and the latter, with the the trol-
ley wire, 1s depressed.

- Any convenient form of trolley can be used,
that which I have shown consisting simnply of
a wheel with a right angled support and with
insulating plates to prevent electrical connec-

80

tion between the metal of the mpport and

the slot pieces.

In Fig. 3,—a section through the ordinary
conduit betWeeu the insulators,—ayoke piece,
1/, sapports the curved channel piece, 3, and
the slot pieces, 2, 2/. The feeder wire, u, is
shown supported by hook 4, and the trolley
wire, ¢, covered by the trolley, s, is shown at
the lowest level.

I make no specific claim for novelty in the
form of conduit or trolley shown, as many

different designs may be employed in combi-

nation with the other parts. The channel
piece, 3, I prefer to slant downward at the
containinﬂ' ehmnbels of the insulators, as
shown at 2, 2, Fig. 2, to facilitate dmmaﬂ'e
from the conduit proper into these chamberq
Kach chamber can be then drained by a pipe,
[, into the sewer or a cesspool. For the sake
of clearness in the drawings the fasteningsor
bolts of the rails, r, r, and the different parts
of the conduit, are omitted.

The feeder wires can be carried in the con-
duit in other ways than that shown, or can
be placed 1n a special compartment. All
feeder wires are to be insulated and when
connection is made from a feeder to the trol-
ley wire, the legged wire for such connection,
also 1nsu1ated is coiled, as shown 1n Fig. 2,
where v replesem& the coiled leg and x the
splice to the feeder wire. This (3011 which i1s
an open spiral, serves to greatlyinerease the

surface any leakage carrent from the trolley

wire would have to travel over in order to fiad
a ground via the surface of the feeder and
through its supports. It 1s obvious that the

leg from the feeder can be bent or twisted

upon itself, in other forms than the spiral, to
attain the same end.
A cover, 1,18 provided over each contain-

‘ing chamber so as to afford ready access to

the insulators. When an insulator requires
cleaning it can be disconnected from the trol-

ley wire support, 2, and a temporary support

used to take the place of the insulator in the
meantime,.

Asillustrated, turning ¢ and b in one direc-
tion would disconneect between ¢ and zand be-

Be- | tween o and d, and turning in the other di-
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" connections can be made subsequently.

30

'5_40,060' e

reetmn would d1seonneet between b and ¢ a,nd ‘ forms whleh I have 0the1w15e indicated can

between g and d. In either case other dis-

evident that by using right and left threads
other ways of discon neetmn‘ can be produced.

I prefer to have the stendard, g, rigidly at-
, and the latter rigidly
attached or permanently bolted to the floor

tached to the plate, n

of the containing chamber, %k, but many dif-
ferent eombmetlons of the dif erent parte may

. be used.

In adouble trolley system the arr angement
with an enlarged containing ehamber with
two insulators will readily euggest itself,

by means of the stem, The spiral in each
insulator is spindleshaped and the cup, 7,

and cover, 6, conform to the altered form of
The corresponding petticoated

the spiral.
insulators are shown at 5 and 8, and at 10 is

shown a fifth petticoated insulator under the |

trolley wire.  In this arrangement the insu-
lators will be suspended and will preferably

be cttteehed to a cross bar, one on each side,

shown as an acute angled piece at 11, sup-
ported by the yoke irons,
the containing chamber.

broken away to shew their reldtwe postition
and the spiral inside. Oil ean also be used

in the cup, 7, but as the pressure of the trol-
ley will extend and not compress the spiral,
some of the eells will be freed from the oil,

instead of immersed, during the passage of

the trolley. In the ]eft hand insulator the

cover, 6, is shown turned half way round,
Whlen position permits of the spiral and the
contents of the cup belng examined.

.on the right.
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I do not limit Iﬁyself to the two forms of

~complete insulators shown in Figs. 4 and 5

nor to the use of these in_eulatore_for conduit
electric roads. It is plain that a great vari-
ety of forms, not only of the prolonged insu-
lating surface (corresponding to the spiral, e
or 13), but of the complete insulator may be
used. Kigs. 7 and 8 show two, out of many,
forms Whl@h can take the plaee of the spiral
when suitable attachments are provided, and
Figs, 9, 10, 11, 12, and 13 show a few outv of
many cross seetlons of same which may be
used. . The idea underlying the use of the
inSuldtmﬂ‘ spiral, and all forms which may be
substituted 1s to provide a long insulating
surface, rela,twelysmall latera,lly, bent, tw1st-
ed or coiled into convenient compass, but so

‘that the surface throughout shall be free from
contact, either with other portions or extra-

neous ebjeete,except where secured at the
ends. While for considerations of strength
and economy it is desirable to use a metal

core covered with insulating material, I do

not limit myself to this eonstructlon

In Fig. 14 T have shown a cross section of

Itis

1/, on each s_id’e of
On the right hand
1nsulator the cover, 6, and cup,.7, are partly

Nor-
mally both covers will bein the posmon shown |

be so constructed. In all cases where ardi-

nary insulators are used, those I have de-

-seribed, or modifications thereof can be ap-

plied, and T desire my application to cover

the general use for purposes of electrical in-
sulation.
Ielaim—

1. The 1mprovement in the artof electrical

lelatwely narrow laterally, and coiling, bend-
ing or tmstmﬂ* same within convenient ecom-

| pass, eubstentlally as deseribed.
In the modification shown in Fig. 5 two IH"_ |

sulators are used to bllpp{}lt the trollev wire

2. An insulating euppmt eompusmcr an
open spiral, or other form in which a piece of

relatively small cross section and great length
18 bent or twisted upon itself with a long con-

| tinuous free surface, formed in whole or part
of insulating meterlel eubstantlally as de-

Serlbed

75

‘insulation which consists in giving tothe in- -
| sulating support. a prolenﬂ'ed free surface,

35

3. An insulating support comprising an

.Open Splml non- conductwe a containing cup
and a cover, combined . substentlelly as de—
scribed. -

4. An insulating support eompnsmﬂf an
open spiral, non- eenductwe,acontemmﬂ'eup,
a cover and one or rore auxiliary petticoat-

ed insulators, eombmed snbstentmlly as de-
seribed.

Q0
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5. An insulator comprising a eomp1e551b1e

open spiral, non-conductive, a containingeup,

a cover and enon—eoh’duetive fluid in said

cup, combined substantially as deseribed.

6. In an insulator a com pleSSIble open spi-
ral, non-conductive, a containing cup, a cover,
a non-conduective ﬂuld in said cup and a plan-
ger to partially displace said fluid, combmed
-substentlelly as described.

7. In an insulating support an open spiral
_comnusmn' a core ef spring metal covered
‘with an msuletmw material, substeutlally as
.:deecrlbed

3. In an mbulatmg eupnort an open comn-

100
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pressible spiral, or other form in which a piece

of relatwely small cross section and great

|||||

lengthisbent or twisted upon itself, W’lth each
bend twist or coil free from eontaet ezcept -

where secured, comprising a core of Spring
metal covered with an elastic insulating ma-
terial, combined with suitable festemnﬂfs at
or near each end substantially as deseubed
9. In a conduit electric railway the combi-

nation of a trolley wire, a suitably slotted con-

II5

120

duait, with ,aeeess_i'ble'ehambet's situated atin-

tervals, and insulating trolley wire supports
contained in said eha,mbers each such sup-
port comprising an open splral non conduct-

1ve, & containing cup and cover, substantnelly.
as described. |

10. In a conduit electric rallway the com-

| bination of a trolley wire, a slotted conduit,

with acceessible chambers situated at mtel-
vals, and insulating trolley wire supports con-

tamed In said ehembers each of said sup-
ports comprising a eompre851b1e open spiral,

| homogeneoue msuletmw material and all the l non conductwe, a containing ¢up, a cover, an

125
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insulating fluid in said cup and a plunger to
partially displace said ﬂmd substantially as

described.
11. In a conduit electric railway, a suitable

slotted conduit, with accessible chambers sit-
uated at intervals, one or more trolley wires,
insulating trolley wire supports contained in
sald chambers, each of said supports compris-

ing a compressible open spiral, non conduct-

ive, a protecting cup, a protecting cover, both
cup and cover free from contact with said
spiral exceept where attached thereto, one or
more petticoated 1insulators, a plunger at-
tached to said cover and a non-conducting
fluid contained in said cup, normally free

from contact with the plunger, combined with

one or more trolleys and the necessary elec-
tric car equipments in such a manner that a

trolley passing over an insulating support

20
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shall compress its spiral, substantially as de-
seribed. -

12. In an insulator, a spring support, with
a prolonged free insulating surface and rela-
tively small cross section, coiled, bent or
twisted within convenient compass, a contain-
ing cup and its cover and a quantity of oil, or
other non-conductive fluid, in said cup, com-
bined substantially as. described.

13. The improvement in the art of insula-
tion which consists in combining a spring sup-
port, with a prolonged free insulating surface
and relatively small cross section, coiled bent
or twisted within convenient compass, with a
containing cup and a quantity of non-con-
ductive fluid therein, so that the depression
and extension of said spring support shall agi-
tate said non-conductive fluid and clean said
support, substantially as decribed.

14. A protection covering for an insulator
comprising a cup, in which the insulator is
supported, and a cover attached to the top of
the insulator, said cup and cover being free
from contact with the insulator, except where
attached, and free from contact with each
other, and said cover overlapping the edge of
said cup, substantially as deseribed.

15. In a conduit electric railway, a slotted
conduit with accessible chambers situated at
intervals, each chamber containing one or
more insulating trolley wire supports, each of
said supports comprising a compressible open
spiral with a non-conductive surface, a pro-
tecting cup, a protecting cover, said cup and
cover being free from contact with the spiral,
except where attached, and said cover over-

540,060

lapping the brim of said etip but free from

.contact therewith, one or more auxiliary pet-
ticoated insulators, a plunger attached to said

cover and a non-conductive fluid, contained
In 8aid cup, normally free from contact with

the plunger; one or more insulated feeder

wires, one or more insulated connecting wires
from said feeder wires to the trolley wires,
each such connecting wire being formed in an
open 8piral, one or more electric cars with
motor and trolley equipments and one or more
trolley wires supported by said insulating
supports, each trolley wire being slack be-
tween supports, each trolley rldlnﬂ* at the low-
est level of the trolley wire and each insulat-
ing support being depressible by the over rid-
ing of the trolley, combined Substantially as
described.

16. In an insulator, a support Wlth a Pro-
longed free msulatmﬁ' surface and relatively

6o
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small cross section, co1led bent or twisted

within convenient compass, a containing eup
and its cover, and auxiliary insulating attach-
ments, combmed together by screw threads
or in such a manner as to -be readily sepa-
rated for cleaning or repairs, substantlally as
described.

17. In an insulator, a support with a pro-
longed free insulating surface and relatively
small cross section, coiled, bent or twisted
within convenient compass, combined with
auxiliary attachments in such a manner as to
be readily separable therefrom, snbstantially
as described.

18. An 1nsulating support comprising an
open coil spiral with insulating surface, a con-

taining cup and its cover, an auxiliary attach-

ment for the conducting wire and another
auxiliary attachment and stem for support-
ing the whole, combined substantially as de-
seribed.

19. The combination of a conductor and an
insulating support comprising an open spiral,
or other form in which a piece of relatively
small cross section and great length is bent,
colled or twisted upon itself, with a long con-
tinuous free sarface, formed in whole or part

of insulating material, substantially as de-

scribed.
In testimony whereof I affix my signature
in the presence of two witnesses.
WILLIAM E. M. JACKSON.
Witnesses:
- EMILE J. ZIMMER,
WM. H. MEAD.

80

Q0

95

100

105




	Drawings
	Front Page
	Specification
	Claims

