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To all whom it may concern:

Be it known that I, CHARLES A. LIEB, a
citizen of the United States, and a resident
of-New York city,in the eounty of New York
and State of New York, have invented certain
new. and useful Improvements in Trolley-
Poles, of which the following is a speelﬁea-
tion.

My mventlon 1elates to 1mpr0vemen‘rs in
trolley-poles; and it consists in the peculiar
consfruction and arrangement ef the parts,

~ as hereinafter set forth.
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- Figure 1 illustrates a vertical lon gitudinal
section of a pole. embodymﬂ' the mVentlen
the pole being broken away in sections. Fxg
2 1llustrates a cross-section near the upper
end of the pole. Fig. 3 illustrates one method
of constructing and uniting the parts of the
pole. Fig. 4 111ustra,tes a cross-section at or
near the base of the pole, the method of con-

struction being the same as shown in Fig. 2.
Fig. 5 illustrates a cross-section of a p01e=

ma,de of a single piece of material bored lon-
cgitudinally a,nd with the conducting tube or
rod inserted in the bore. .

Referring first to Figs. 1, 2, and 4, A is the
pole.

-~ other suitable non-conducting material, and
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through its length is cut a groove B,-which
preferably extends to the medial or eentral
line of the pole, and C is a tongue or strip of
wood, which is so made as to exaetly fit the
groove in the pole, but does not extend to the
bottom of it. On the contrary, it is narrower
than the depth of the groove and preferably
concave on its inner edge. Thus there is left
a tubular opening at the central part of the
pole, through which a brass or other metallic
tube D is placed, which extends from end to
end of the pole. Instead of a tube a wire or
solid rod may be used. At the upper end the
rod projects slightly bevond the end of the
pole, and being preferably flanged out later-
ally, as ab D’, (see ‘Fig. 1,) is or may be sol-
dered to a metallic plate E, which is in turn
soldered to the frame F of the trolley-wheel.
Thus a very secure and satisfactory contact
is made for the conduction of the current
which is taken off at the base of the pole by
making suitable econnections with the tube,
rod, or wire at that end.

G are bands of wire, which are wound firmly

It 'isprefera,bly made of wood or

ebout the pole and are soldered ton'ethel to

strengthen it. There may be as many of. them

as des1red and solid sleeves or bands of metal 55

may be'ueed instead of the wire; but I prefer

the wire, because it may be drawn down

upon the pole so hard that it will embed itself

in the wood somewhat, and thus be firmly

held in place.

The upper smaller part of the pole I prefer
to make round in cross-section, as shown in
FKigs. 2, 3, and 5; but at the lower part I find

| I can dispose the material in an elliptical
shape, ag shown in Fig. 4, and secure a lighter
| and much stronger pole, because the WOOd

may then be presented edgewise to the strain.
The inserted strip C should be inserted at

one of the sides having the larﬂ*er radial di-

mension, as shown.

Although I prefer that there should be a

groove cut in the pole and a piece inserted,
as shown in Figs. 2 and 4, because if so and
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the inserted piece be properly secured with

hydraulic glue or otherwise substantially fast-
ened the poleis really strongerthan if solid,
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because the inserted piece will have all of its"

ograin presented edgewise to the strain. I
sometimes, however, bore the pole from end
toend andinsert the rod, tube, or wire therein,
as seen in Fig. 5, and T also sometimes: pul;
the two pieces which are to compose the pole
through a molding machine or planer and
cut tongue-and—groove recesses and projec-
tions in them, as shown at H and I, Fig. 3, the
hole or recess through which the tube, rod, or
wire passes being shown at J.

Instead of ma,kmn‘the poles of wood, I some-
times make them of successively superposed
layers of paper or the like material, they be-
ing preferably wrapped about the conductor
and adhered together by suitable cementing
material and preferably treated also Wlth a
suitable waterproofing material. |

The above are instances only of various
methods in which my invention may be prac-
ticed. |

1 secure ma,ny advantages by my improved

construction. Amenﬂ'them_are reducedweight,
increased strength, better electrical connec-
tion, freedom from accidents to the conductor
whereby liability to become “ dead ”-on the
track is reduced, freedom from short-circuit-
ing through an exposed conductor, it being
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- less be bent back again, and will have suf- |
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light stiff metal, gives excellent results.

insulated against contacts from without, and
also improved appearance and improved me-
chanical construction.

It will be specially noticed that the pole’

will be very greatly stiffened and will not be
materially increased in weight, provided the

conductor Inclosed within it be made in the |

form of a tube. I have found that a brass
tube about half an inch in diameter, made of

The
conduction is of course very good, the weight

of the pole not materially increased, and, in
fact, considering the reduced size of the pole,

which is rendered possible by the presence of
this stiffening-tube, the weight of the pole
may bered uced espeemlly at its upper part, to
lessthan that of the ordinary poles. Another
advantage results from the use of a tubular

conductor inclosed within a pole—that is,

1f the pole by an accident should become
broken the tube will bend, but may neverthe-

ficient stiffness to sustain the trolley-wheel
and the broken-off portion of the pole under

ordinary circumstances, so that the car may

be run home ?Lﬂ'dllil and not block the line.
- T claim— |

1. A trolley-pole having a tubular metallic
conductor inclosed therem sub%tantmlly as
set forth.

2. A trolley-pole made of a plu rality of
pieces of wood, the grain whereof runs in dif-

ferent direetions, and a conductor inclosed in |

the pole, substantially as set forth..
3. A trolley-pole made of a plurality of

- pieces of non-conducting material having a
- conductor placed in an inclosed passage
- within the pole, substantially as set forth.
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4, A trolley-pole made of non-conducting

‘material and having a tubular conductor in-

closed therein, substantially as set forth.

5.. A trolley-pole having a substantially
round. contour in cross-section at its upper
portion and an elliptical or oblong contour in

cross-section at its lower portion, and a con-

- 457,356

ductm inclosed within the pole, Substantla,lly
as set forth.

6. A trolley-pole made of a plm ality of
pleces of material and having a round con-
tour in cross-section at its upper end and an
elliptical or oblong contour in cross-section at
its lower end, one of the pieces being applied
to the other at one of the points of larger
radial diameter, substantially as set forth.

'7."A trolley-pole made of -a plurality of
pieces of material and having a round con-
tour in cross-section at its upper end and an
elliptical or oblong contour in cross-section at

t its lower end, one of the pieces being applied
to the other at one of the points of larger
and a conductor inclosed

radial diameter,
within the pole, substantially as set forth.
3. A trolley-pole having a substantially

‘round contour in cross-section at the upper

end and an elliptical or oblong cross-section
at its lower part, Substantmlly as set forth.

9. A trolley-pole made of a plurality of
pleces of non-conducting material, the con-
ductor whereof is melosed within and pro-
tected by it, substantially as set forth.:

10. A tlolley-pole made of a plurality of
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pieces of wood, bands encireling the pole,and .

a- conductor placed within the same, sub-

stantially as set forth.
11. A trolley-pole made of a plulaht} of

pleces of wood,and a tubular conductor placed.
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in a passage Wlthln the pole and which snugly -

fits the passage, substantially as set forth.

12. A trolley-pole made of a plurality of

- pieces of wood, bandsencirceling the pole, and

a tubular conductor inclosed within the pole
and protected by it, substantially as set forth,

- Signed at New York, in the county of New .

Yor k: and State of New York, th1s 24th day
of Mareh, A D. 1891.

\Vltnesses
J. E. HIOFFMAN,
PHILLIPS ABBOTT._
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