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To all whom it may concern: 
Be it known that I, HUMr REY MILLI 

1xEN a citizen of the United States, resin at New York, in 'tle courity tof New 
and State tuf New York, have it yented or ; 
discovered certain now and useful. In prove 
nents in Rail-lands, of willich tie follow 
ing is a specification, Nference being had 
the rein to the accumpanying drawings. 

"This invention ERE to bills for cle:- 
trically connecting the rails of electric rail 
ways, and has for its object to provide a 
lorid which may be made at a nini till 
cost, which may be conveniently soluleled 
to the rails, and which is of Kitch construc 
tion as to Ivoid being injured ly worn 
wheels and, which will permit of a fi'i.e. flow 
of the electriu circut. 
To this end the improved loud is inde 

flat or citritively til thirt hott, and 
comprises a thin or flat body which is 'it'-. 
tically of the same wilth is the terminals . 
of lexid. 
The in oved littl, in its preferre fol II. 

comprises a series of lived strands of "il 
per wire inade by willing the wire upon a 
forer r iadel, in the fitt'ini is t!- 
get or the convolutions of wire this firin' 
but it ray consist of sheet copper lent int. 

rt per stape and solid in the termials if 
telpond, it closely slitted in the lily E. 
tilt of the titl; or, for greater flexibility, 
the bond lay coinsist of several hill layers 
if sleet cipur, formel, as just alive '' 
ferred to, all sulder'd together a tiu tel'. its of the bond. 

In the accompanying drawings Figi'i' 
is n perspective view of it prefered for in 
of the iroved lipid as it will, apper 
when finally secured in place of the rails, 
Fig. 2 is a perspective view of the sunle as 
it will be preferally nude, for evenience, 
for being soldered to the rail, Fig, is a 
detail section on line 3-3, lig. 1, through 
tle terminal of the bonil. ii. 4 is a per 
spective view showing the bt. 'd intle fortil in which it appeal; it lig. : : til slowing 
a convenient frn of clai y with the 
bond lay it liell to the tails, when being 
soltered. 

Re?t ring to the triwings, 12 linot's the 
flat body fortii if the introv't Milantil 
: the for inals i' ('id ptitions the recof. 
The irov 'l in it. iii its it ?i'I'''l ?prit, 

courist' (15 tiri is tur Civili II, linking 

132 strands of #18 B. & S. gige copper 
wire, in multiple in order to provide the re 
quired cross sectional aid terminal dimen tions, although it will be understood that 
the Juiliber of strends of the improved bond or the size of the wire coinprising the same 
may be varied as may be E. ii. In flat 
tening the turns or cinyolutions of the wire 
together stich edivolitions are doubled or 
looped at the terminal portions of the bond, 
and to prevent the separation of the wires 
coluptsing the bond, while being soldered 
at the ternainals, the clouhiled or looped por 
tions thereof are preferably held together 
by leans of strips 1 of sheet copper or 
sheet tin asset rough the and fold 
ed over against the faces of the fooped wires 
it or it diaccit to the terminals; or the 
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lxpel wires may he held together by wires . 
;ised arolind the bodies of the bonds and 

stitclied or joined at frequent intervals by 
fili' wires passing between the strands of 
thirt als. "The said Jooped wires are then 
stillerd tige lie' at the terminals, to com 
lete the bond. 
To privile for conveniently attaching the imprived ponds to the rails, by solderig or 
raizig. tu turniials of the bonds are pref 

ci'ally lient a right angles, or approxi 
liately , to the but lies of the bonds, as 
shown in Fig. 2; so that when a bond is 
last it situs if the "lulls' of con 

tigiit is traitjacent rails, as shown in Fig. 4, 
?t still ring. "obling brush may be lead 
iy a pliel eneath the terminals of the 
boils, and thy U realily shifted or slid 
frt in utte terminal to the other, In solder 
ing bonds to lulls it is usual to upply a flat 
lish wet with wate' beath the terminals 
being soldered, to solidify the melted solder 
poured unto the terminal and EWR the same from running low and being wasted; 
but in Nuine forts of bonds eretofore gen 
erally in tist, it lins been difficult, owing to 
the forus if t lit boils, to insert the cooling 
brushes in the lesired positions beneath the 
tertials, all it has it in possilple in nost 
or all for is i? in ills lie retofore it use to 
conveniently stile i' shift the cooling brush 
froii tie 'i'i: to the other which the 
lottls are lucing stiller'd in place and this 
pluj'i't it to the citivitient attachinent of 
tle fills to the rails is avoidi'l in the pres 
eit introv ('il 'olist1tition wherein the 
lunt, whiting st'''t the rails, have 
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use, owing to their greater radiating sur. 

2 

their body portions extended out horizon 
tally, as shown in Figs. 2 and 4, but whicl. 
body portions are subsequently bent down 
vertically as shown in Fig. 1. 
Owing to the comparatively thin and flat 

terminals afforded by the present improved 
bond, and which flatterminals thus lie much 
more closely to the bodies of the rails than 
the terminals of the bonds heretofore gen 
erally in use, the ehances that said termi 
nals will be struck or injured by worn 
wheels are reduced to a minimum. Also 
the improved bonds, made in the manner 
above described, and having flat bodies 
which are practically of the same cross sec 
tional area as the terminals of the bonds, re 
quire less copper in their construction for 
conducting a given annount of current than 
the bonds heretofore generally in use, by 
reason of the fact that the material is more 
cconomically distributed and the maximum 
cross sectional area is maintained through 
out. These bonds are also adapted to carry 
more current, with the same rise in tempera 
ture, than the bonds heretofore generally in 
faces. Also these flat bonds have a greater 
range of flexibility than the types of bonds 
heretofore generally in use, and are less 
likely to become loosened from the rails 
owing to the shearing stress due to unequal 
expansion of copper and steel, this flexi 
bility being due, as will be understood, to 
the fact that the terminals of the bonds, in 
their preferred form, are composed of small 
wires, instead of being solid as in the bonds 
heretofore generally in use. Moreover the 
form of the present improved fiat bond 
makes the use of a bond shield, consisting 
of sheet iron secured under the heads of 
the track bolts rare practicable than with 
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the types of bonds heretofore generally in 
S. 

Having, thus described my invention I 
claim and desire to secure by Iletters latent: 

1. A rail bond consisting of thin, flat, 
flexible terminals and a relatively thin and substantially flat body portion of substan 
tially the same width and thickness as the 
horizontal cross section of said terminals. 

2. A rail bond consisting of thin, flat, ter 
minals adapted for attachment to the ball 
of a rail, and a laterally flexille, relatively 
thin and substantially flat body portion con 
necting said terminals and normally de 
pending therefrom. 

3. A rail bond consisting of terminals 
composed of a series of vertically arranged 
strands of wire adapted for attachinct to 
the side of the ball of a rail and a body por 
tion comprising depending continuations of 
said strands, said strands being continuous 
between said terminals. 

4. A rail bond consisting of thin flat ter'- 
minals and a relatively thin and applroxi 
mately flat body portion of substantially 
the same width as the terminals, said bond 
being composed of a series of strands of 
wire doubled on themselves at the terminals 
of the bonds, connlined with strips of sheet 
metal passing through the looped portions 
of said wires and folded : . inst the faces of 
the bonds, thereby sers is to hold the 
looped wire strands togethel at said termi 
nals. 
In testimony whereof I aflix my signa 

ture, in presence of two witnesses. 
HUMPHREYS Mi I, KEN. 

Witnesses: 
LILLIAN J. RIDDLE, 
ALBERT E. Holl. 
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