


IC) 

UNITED STATEs PATENT OFFICE, 
WILIAMI E. MI. JACKSON, OF SAN FRANCISCO) CALIFoRNIA - 

CONDUIT ELECTRIC RAI LV/AY. 

SPECIEICATIONI forming part of Iletters Patent No. 540,060, dated IMay 28, 1895. 
Apglication fled 0ctiober 25,1893, Serial No, 489,141, (No mudel) 

10 M 707/070, ?, 71MZ/ 207026770: - 
IBe it known that I. WILLIAMI H. M. JACK 

SON, Iresiding at San Prancisdo, in the county 
of San IPranciscoand State of California, have 
invented Certain new and useful Improve 
ments in Conduit IElectric Railways, of which 
the following is a, Specification. 
My invention Specially relates to improve 

ments in the insulation of the Conductors, or 
trolley wires. Heretofore the greatest difi 
Culty has been found in preserving good in 
Sulation in a, Slotted Con(luit system on ac 
Count of the Surface leakage, Such leakage 
being much aggravated by the deposition of 
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1110isture and dirt U100m the insulators Com 
monly used. Thebetterinsulation resulting 
froun the use of petticoated insulators is Well 
known, the improvement being mainly due 
to the itlCreased Slirfade OVer Which theleak 
ing Current las to traVel. If, therefore, fol 
lowing up this principle, the path of the leak 
ing Current Can be Vastly increased, Writhout 
1laking the appliance t00 unWieldy, it is ob)- 
vious thata, 10ractical 1metll00i of insulating 
heavy Current Wires Would result. In myap 
paratus I have aimed to acdomplish this by 
11singalongsurface Of theinsulating medium, 
coiled, or otherwise bent, twisted or turned, 
so as to bring it Within I0Iracticable limits, 
one or more of Stich COil8 formingthe Support 
for the Conductor. A leaking Current Would 
then have to follow the entire length of sueh 
surface and Wold be greatly diminished. As 
it is dificult to use a hom0gemeousinsulating 
Imaterial in this formand retain the Tequisite 
strength and elasticity for Support, I prefet 
to use a metal Core Covered entirelly with the 
insulating leditlim. This Core Can be of any 
required cross-section and length and Can be 
made of many diferent Linetals, but I prefer 
t0 use a heavy Irotlind Wire of Steel, brass or 
other spring metal. Ilhe Covering Can be of 
any elastic insulating material of Sufficient 
thickness to preVent discharge through it to || 
the Core. Many of the Comp0unds of rubber 
or gutta percha Inow On the Imarket as Cover 
ings for high potential Wires Willanswer, but 
I prefer to have the outside surface smooth 
and glossy. The form Can be that taken by 
anyopen coilspring-al Simple Spiral, a taper 
ing spiral, a Wolute, double Volute, spindle, 
&c?, or it Can be bent on One Iplane, backand 

ing-Supp0rt. 

forth)-as desired, I prefer a simple open 
Coil Spring or open spindle spring, With a Cit 
GulaT GroSS Section. "I'he attachments Can 
vary with the design, but in every case the 
insulating medium Should interpose between 
the attachtment and the metal Core. While 
the arrangement sofar indicated insures an 
instlatior With a high Surfade resistande, itis 
plain thatin the Course of time the surface . 
Will become Coated with dirt. To avoid this 
I place each Coil in a, Covering Consisting of 
tWo parts, the top part OVerlapping, but) 10t 
touching, the lower part. These covers can 
be made either of insulating material, such 
ashard rubber, or of thin metai, the air gap 
between them Serving to prevent leakage 
from the upper to the lower. In the lower 
Cover (Called the Cup) oil, or other suitable 
inSulating liquid, Can be pladed S0 as t0 pal 
tially Submerge the coil. In this arrange 
ment, Which isparticularly adapted to a Con 
duit electric railway, When the Coil is Com 
pressed or extended by the trolley passing 
OVer it the Oil is agitated and a part of the 
coileither energes therefromm orissubmerged, 
it being thus kept Gleam and given periodi 
Gally a fresh C0ating Of Oil. AplInger Cambe 
used to further agitate the oil and increase 
its displacement. - 
In the aCCompanying drawings, IRigure 1 

represents a CroSS-Section Of a Conduit railway 
at an insulator-chamber. Fig. 2 is a length 
Wise section at Same point. IFig. 3is a Cross 
section of the ordinary Conduit. IFig, 4 shows 
the insulator Complete in vertical section. 
Fig. 5 is another form of the insulator. Fig. 
6is a, CroSS-Section through line AIB in Fig. 4. 
Fig8. 7and 8 show otherforms of theimsulat 

Figs. 9, 10, 11, 12, and 13 show 
various CroSS-Sections of insulating-SUpports 
Which Imaybe lSed, IRig. 14 iSal GroSS-Section 
of an insulating-support made of homogene 
ous Imaterial. 

Ail Open Spiral, e, C0mSiSting of a imetal Core 
surrounded entirely by elastic insulating ma 
terial, is attached to the inside bott0m of the 
Cup, Cl, and also to the C0Ver, (), by the fasten 
ers, //7/ The spiral does not touch the 
sides of the Cup mor those of the Cover, and 
the cover is made of greater dianneter than 
the Cup and overlapsits top edge for a short 
distance. The Cover is preferably made bell 
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shaped, the better to Shed Water. To the top || tween the Supports the troley wire wil be 
of the cover the petticoated insulator,c, is at 
tached supportingthetrolley Wire, , by means 
of the support, M. To the b0ttom of the Cup 
another petticoated insulator, Ci, is attached, 
Supported by the standard, 0, attached to the 
bed plate,i, Which in turn is attached to the 
bottom ofthe Containing Chamber, M. ASSum 
ing that the Cup, C, and the COVer, (), are made 
of insulating material and that all the insu 
lating material used is of Sufficient thickineSS 
toprevent discharge through it, any Current 
leakage from the trolley Wire, , would have 
to pass OVer and under the insulator, C, OVer 
and under the Cover, (), along the entire spiral 
length of e, on both the inside and outside of 
the Cup, 0, 0ver and under the insulator, (i, 
and thence through the Standard, 07, to the 
Containing Chamber, , Where it Would meC 
essarily find a ground, It Will thus be seen 
that theinstlation resistaildeis Vastlygreater 
than that obitained With an Ordinaryinsulator. 

It has been aSSume(i that the Cup), Ci, and 
the cover, (), ate made of mon-Conducting Ima 
terial. While it Would increasethe efficiency 
of the Complete insulatortiohave thelm So Con 
structed, it is Illot abSolItely meCessary and 
their (1se Whell S0 made, as also the UISe of the 
petticoated illSulators, is Colmplementary to 
the use of theinsulating Spiral. When made 
of Sheet metal the ftInction of Cland () Will be 
tokeep the spiral Cleal. The Whole insulator 
vill be stif but not Trigid, the Spring of the 
open spiral, e, being only Sufficient t0 all0W 
of Compression Willen a, C0mSiderable forde, 
stlch as Would be exerted by a, 1moving trolley 
roller", Whose In0rmal p0Sitiolis loWer than the 
Imormal position of the trolley Wire, , Where 
it is attached to the instlator, passing over 
it, and too stif to pertmit any considerable 
lateral Limotion Which might allow the spiral 
to Come in Contact With the sides of the Cup. 
As thus Clescribed the apparatus forms a 

complete insulatorinitself; but, as a further 
a(ijunct, the Cup, Ci, Can be partly filled With 
an insulating ligulid, SIGh aS Oil, Say to the 
level of theline). In thiscase everytimethe 
spiral is Compressed by the trolley passing 
the inSulatOral Certain Inlimber Of its COils Will 
be imimersed in the Oil, and When the trolley 
has passed and the Spiral haSIresumedits mor 
mal position the Coils So immersed will have 
l)een Gleamed and given a, Coating of oil. To 
further increase the agittion of the Oil and 
the mumber of Coils of the Spiral itimmersed 
therein, a II)llinger, Shown by dotted lines, l), 
10, 10, Can beattached to the inside of the 
CoVer With its free end Close to the Surfa(3e of 
the oil. This plunger Will, When the trolley 
paSSes, displace Some of the oil, Callsing it to 
Irise higher and immerse I10re of the Coils. 
It Can best be made of insulating Imaterial 
and Cam be holloW, Closed at the l0Wer end, 
for lightmeSS, I place theseinsulatorsat Con 
venient distanges, Say thirty feet apart, in 
ChamberS Inder the Iroad bed, attaChing the 

sonmewhat Slack, the Iowest point, Imid Way be 
tween the Supports, being the leVel at Which 
thetrolley,S, travels. Thetrolley Will be Verti 
Cally rigidly attached to the Car, and whemit 
ImoVes toWard one of the inSUllators it Will 
therefore gradually depress the trolley Wire, 
the Imaximum depression being at the inSu 
latior. 
In IFig. 1 the trolley Wire and insulator are 

shown in 110rmal I00sition, UIndepreSSed. 
In Hig. 2 the trolley is about to pass OVer 

the imsulator and the latter, With the the trol 
ley Wire, is depressed. 
Any convenient form of trolley Cambe used, 

that which I have shown Consistingsitmply of 
a Wheel with a right angled Support and With 
insulating platestopreventelectrical CommeC 
tion between the metal of the support and 
the Slot piedes. 
In Rig. 3-a, Section through the Ordinary 

Conduitibetween the instlat01S,-al yoke piede, 
/, Supports the C11rVed Channel piece, 3, and 
the slot piedes, 2, 2". The feeder Wire, M, is 
shown Supported by hook 4, ald the trolley 
wire, , Covered by the trolley, S, is shown at 
the l0WestleVel. 
Imake mo Specific Claitin for In0welty il the 

form of Conduit or trolley shown, as Imany 
diferent designs Imay l)e etimployed in Combi 
Imation with the other parts. The Channel 
piece, 3, I prefer to Slant down Ward at the 
Containing Chambers of the insulators, as 
shown at 2, 2, Fig, 2, t0 facilitate drainage 
from the Conduit proper intothese Chambers. 
IEach Chamber can be then drained by a pipe, 
/, into the SeWer O1 a CeSSp00l. IFor the Sake 
of Glearness in the drawings the fastenings or 
bolts of the rails, 1,4', and the diferent parts 
of the Conduit, ate ormitted. 

"I'he feeder Wiires Can be Calried in the Con 
duit in other Ways than that Shown, Or Can 
be placed in a special Compartment. All 
ffeeder WireS 31e to be insulated and Whem 
C0mmeCtion is made fromm a, feeder to the trol 
ley wire, the legged Wire for Stich Connection, 
also insulated, is C0iled, as Sh0Win in Hig, 2, 
Where l) represents the Coiled leg and 2 the 
splice to the feedier Wire. This Coil, Which is 
arl open Spiral, SerVes to greatly inCrease the 
Surface any leakage Current fron the trolley 
Wire Would haVe to tra Vel OVer in Order to find 
a ground Dill the surface of the feeder and 
through its stipports. It is obvious that the 
leg from the feeder can be bent or twisted 
upon itSelf, in other forms thin the Spiral, to 
attain the Same end. 
A G0Ver, 1, is provided OVer each Contaill 

ing Chamber So as to afford ready access to 
the insulators. When an instlator requires 
cleaming it Can be disconnected fron the trol 
ley Wire Support, ?, and a temporary Stlipport 
used to take the place of the instlator in the 
Imeantime. 

ASillinstrated, turning Cland ()in One direc 
tiol W70uld diS(30nmedt betWeen Cand and be 

trolley Wire t0 the top of each, asshown. IBe- l tween Cland Ci, and turning in the other di 
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frection Would disconnect betweent) andl Candl 
between g/and C. In either case other dis 
Connections Can be made Subsequently. It iS 
evident that by Ilsing Iright and left threads 
other Ways of disconnectingdambe produced. 
I prefer to have the standard, 07, rigidly at 
tached to the plate, i, and the latter Irigidly 
attached or permamently bolted to the foor 
of the Containing Chamber, , but many dif 
ferent combinations of1he diferentparts may 
be ISed. -- 

Ima double trolley System the arrangement 
With an enlarged Containing chamber with 
two insulators Will Ireadily Suggest itself. 
Inthe modification shown in IFig. 5 two in 

Sulators are used to Support the trolley Wire 
by means of the Stein, 9. The Spiral in each 
imSIlator is Spindle Shaped and the Cup, 7, 
and cover, 6, Conform to the altered form of 
the spiral. The corresponding petticoated 
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 sulspended and Will preferably 
beattached to a Cross bar, one on each Side, 
ShoWin as an acute angled piece at) 11, Sup 
ported by the yoke irols, 1/, on each side of 
the contaiming Chamber. On the Iright hand 
instlator the COVer, 6, and Gup, 7, are, 10artly 
broken away to show their Irelative position 
and the spiral inside. Oil can also be used 
in the Cup, 7, but as the pressure of the trol 
ley Will extend, and mot CompreSS the Spiral, 
SOme Of the COils Will l06 freed from the Oil, 
instead of immersed, dulting the pasSage of 
the trolley. In the left hand insulator the 
cover, 6, is shown turned half Way Iround, 
Which I00sition permits of the Spiral and the 
Contents of the Cup being eXamined. Nor 
mallyboth Covers Willbein theposition shown 
ol the right. | 
I do mot litimit myself to the two forms of 

Complete insulators shown in IFigs. 4 and 5 
mor to the Ise of these imSulators for Conduit 
electric oads. It is plain that a great vari 
ety of forms, mot only of the prolonged insu 
lating Surface (Corresponding to the Spiral, e 
or 13), but of the complete insulator may be 
used. RigS. 7 and 8 show two, Out of Imany, 
forms Which Can take the place of the spiral 
When suitable attachiments are provided, and 
Figs, 9, 10, 11, 12, and 13 show a few out of 
many Cr0SS Sections of Same Which may l)e 
used. . The idea Inderlying the use of the 
insulating Spiral, and all forms Which maybe 
StibStituted, is to I010Vide a, long insulating 
surface, relativelysinall laterally, bent, twist 
ed or COiled into Convenient Compass, but So 
that the Surfade throughout Shall be free from 
Contact, either With Other I00rtions or extra 
meous objects, except Where secured at the 
ends. While for Considerations of Strength 
and eC0110my it is desitable to ISea, 1metal 
Core covered With insulating Imaterial, I do 
not limit myself to this Construction. - 
In Hig. 14 I have shown a CroSS Section of 

holinogeneous insulating material and al the 

forms Which I have Othetwise imidicated Can 
lbe So Constructed. In all CaSes Where Ordi 
Imary inSulators aire used, th0se I have de 
Scribed, or m00ifications there0f, Can be ap 
plied, and I desire my application to Cover 
the general use for pturposes of eiectrical in 
Sulation. - 

I Claim 
1. 'Ilhe improwelment in the alt Of electitical 

insulation Which Consists in givingto the in 
Sulating Support a prolonged free surface, 
relatively narrowlaterally, and coiling, bend 
ing OrtWisting Same Within Convenient Com 
IpaSS, Substantially as described. - 

2. An insulating support Comprising an 
Open Spiral, Orother formin Which a piede of 
relativelysmall Cross Section and greatlength 
i8 bentortwisted Inponitself With a long Con 
tinuous free Surface, formedin whole or part 
Of inSulating material, Sul)Stantially as de 
SCribed. - 

3. An insulating St1000rt Comprising an 
Open Spiral, Inon-donductive, a Containing Culip 
and a cover, C0mbined substantially as de 
SCribed. -- 

4. An inSulating Suppott Comprising an 
Open Spiral, 110h-C0ndulctiVe, a C0ntaining Cup, 
a C0Ver and One or m0reatlixiliary pettid0at 
ed insulators, combined Substantially as de 
Scribed. 

5. AIn inSUlator C01mprising a Compressible 
Open Spiral, mon-conductive, a Containing cup, 
a G0Ver and a, nom-Conductive fluid in Said 
Cup, Combimed Substantially as desCribed. 

6. In an insulator a Compressible open spi 
Iral, Inon-conductive, a Containing Cup, a Cover, 
a mon-conductive fluidin Said Cupand a plum 
ger to Ipattially displace Said fluid, Combined 
Substantially as described. 

7. In an insulating Support an open spiral 
C0m 011Sing a, Core of Spring metal Covered 
With an insulating material, substantially as 
described. -- 

8. In an insulating Support, an open, Colin 
pressiblespiral, orother formin Whicha piede 
Of relatively_small Cross Section and great 
lengthisbentortwisted uponitself, witheach 
bend twist or coil free from Contact, except 
Whete Secured, Comprising a Core of spring 
metal covered With an elastid insulating ma 
terial, Combined With Suitable fastenings at 
or near each end Substaintially as described. 

9. In a Conduit electric Irailway the combi 

75 

9)? 

9 

I IC) 

II5 

Imation Of a trolley Wire, a Suitably Slotted Con 
duit, With accessible Chambers Situlated atin 
terVals, and insulating trolley Wire Supports 
C0ntained in Said Chambers, each Such sup 
I00rt C0mpitiSingan Open Spiral, 10m Conduct 
ive, a, Containing Cupand Cover,substantially 
aS deSCribed. 

I25 

10. In a conduit electric railway the com 
bination of a trolley Wire, a, Slotted C0nduit, 
With addessible Chambers situated at inter 
Val8, and insulating trolley Wire Supports Con 
tained in Said ChamberS, each of Said Sup 
IportS Comprising a, CompreSSible open Spiral, 
In0m conductive, a C0ntaining Cup, a cover, an 
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insulating fluid in said Cupand a plunger to 
partially displace said fluid, Substantiallyas 
described. - 

11. In a Confluitelectric railway, a Staitable 
slotted Conduit, With accessible Chambers Sit 
uated at intervals, one or more trolley Wires, 
insulating trolley wire supports Contained in 
said Chambers, each of Said Supports compris 
ing a, CompresSible Open spital, mon Conduct 
ive, a protecting Cup, a protecting cover, both 
Cupand cover free from contact with said 
spiral except Whereattached thereto, one or 
Imore petticoated insulators, a, plunger at 
tached to Said Cover and a mon-conducting 
fluid Contained in Said Cup, 1mormaily free 
from Contact with theplunger, Combined With 
one or more trolley8 and the inecessary eled 
trid car equipments in Such a manner thata 
trolley passing over an instilating Support 
shall ColinpreSS its Spiral, Substantially as de 
SCribed. 

12. In an insulator, a Spring Support, With 
a prolonged free insulating Surface and rela 
tively Smal Cross section, Coiled, bent or 
tWisted Within C0mVenient Compass,a, G0mtain 
ing Cup and its Cover and a Culantity of oil, or 
other mon-conductive fuid, in said Cup, Com 
bined substantially as described. 

13. The improvement in the art of insula 
tion Which ConsistSin Combininga Spring Sup 
port, With a prolonged free inSulating surface 
and relativelysmall Cross Section, coiled bent 
ortwisted Within Convenient Compass, With a 
C0ntaining GUIp and a, GUIantity of In0m-Con 
Cluctive fluid therein, So that the depression 
and extension of Said Spring Support shallagi 
tate Said Inon-conductive fluid and Glean Said 
stipport, Substantially as decribed. 

14. A protection Covering for an insulator 
comprising a Cup, in Which the insulator is 
supported, and a Coverattached to the top of 
the insulator, Said Cupand Cover being free 
from contact With the insulator, except Where 
attached, and free from Contact With each 
other, and Said Cover ovellapping the edge of 
Said Cup, Substantially as described. 

15. In a Conduit electric 1ailway, a slotted 
conduit With accessible ChamberS Situated at 
interVals, each Chamber Containing one or 
Imore insulating trolley Wire Supp0rts, each of 
Said Supports CompriSinga CompreSSible open 
spiral With a, Inon-condtlctive Surface, a pro 
tecting GUID, a Iprotecting COVer, 8aid Cup and 
Cover being free from Contact With the spiral, 
except Whereattached, and said cover over 
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lapping the brim of said cip but free fromi 
, Contact therewith, One OT Imoreauxiliarypet 
ticoated insulators,a, plunger attached to said 
cover and a non-conductive fluid, contained 
in Said Cup, mormally free from Contact with 
the plunger; one or more insulated feeder 
WireS, One or more imsulated Connecting Wires 
from said feeder wires to the trolley wires, 
each Such donnecting Wire being formed in an 
Open Spiral, one or more electric Cars With 
Imotorand trolleyequipments andone ormore 
trolley wires supported by Said insulating 
Supports, each trolley wire being slack be 
tween Supports, each trolleyridingat thelow 
est level of the trolley Wireand each insulat 
ing Support being depressible bythe overrid 
ing of the trolley, Combined substantially as 
described. - 

16. In an insulator, a Support With a, pr0 
longed free insulating Surface and Irelatively 
Small CroSS 8ection, Coiled, bent or twisted 
Within Convenient Compass,a, Containing cup 
andits cover, andauxiliaryinsulatingatta8h 
Iments, Combined together by SCtew threads 
Or in Such a maniner as to be readily Sepa 
rated for Gleaming or repairs,substantiallyas 
described. 

17. In an inSulator, a, Support With a pro 
longed free insulating surface and Irelatively 
Snall Cross section, Coiled, bent or twisted 
Within Convenient Compass, Combined with 
auxiliaryattachments in SIGh a mannel'asto 
be readilyseparable therefrom, substantially 
as desCribed. 

18. An insulating Support Comprising an 
open Coilspiral With insulatingsurface, a don 
taining Cupand its Cover, an auxiliaryattach 
Iment for the C0nducting Wire and another 
auxiliary attachment and stem for Support 
ing the Whole, Combined substantially as de 
SCIribed. 

19. Ilhe 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, 
Coiled or twisted upon itself, with along con 
tintlous free Surface, formed in Whole orpart 
of insulating material, Substantially as de 
SCribed. 
In testimony Whereof I afix my signature 

in the presende of two Witnesses. 
WILILIAM II, MI. JACKSON. 

Witnesses: 
IEMILE J. 2IMIMER, 
WMI, IH, MIEAD, 
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