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To all whom it may concern:

Beitknown thatI, HARRY E. NORRIS, a citi-
zen of the United States, residing at North-

east, in the county of Erie and State of Penn-
sylvania, have invented certain new and use-
ful Improvements in Electrical Connectors:

‘and I do hereby declare the following to be a

~ full, clear, and exact description of the inven-

10

tion, such as will enable others skilled in the
art; 130 which it appeltdms to make and use
the same.

This invention relates to electrical connec-
tors; and it consists in certain improvements
in the construction thereof, as will be herein-

after fully described, and pomted out in the {

_ claims.
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The objeet of the invention is to provide an
electrical connector, preferably in an integral
piece, with terminals which may be inserted
into holes in electrical conductors, such as

street-railway rails, and there secured so as

to form a perfect electrical contact.

The invention is illustrated in the accom-
panying drawings, as follows:

Figure 1 shows a section on the line 1 1 in
Fig. 3 with the terminal of the connector in
position in a rail and previously to being ex-
panded. Iig. 2 shows a similar section with
terminal expanded. Fig. 3 shows a side ele-
vation of the connector in position. = Fig. 4
shows a section of the connector on the line
4 4 in Fig. 3.

A m&rks the 1&11W&y—ralls the ends only of
which are shown.

B marks the body portion of the eonnector
and C the terminals. The connector is pref-
erably cast in one.piece from some highly-
conductive metal, sueh as.copper.

Ing a in the street-railway rails. On the in-

side of the terminal is a tapered protaberance |

¢', which extends from abount the same plane
. the inner surfaces .of the rails.

tuberance ¢®. 'The outside of the terminal
is preferably provided with a depression c¢?,
which preferably extends back to the plane
of the outer surface of the rail. A protuber-
ance ¢ extends from the bottom of this de-
pression Surrounding the mpered protuber-
ance ¢’ is an annular rib c.

In securing the connector to the. rail the

The ter-
minal portion ¢is of a size to just fit the open- |

- On the
~outside of the terminal there is a similar pro-

[

L

terminal C is put in position in the hole. a.

A pressure deviceisapplied totheterminal on

the outer faces of the tapered plombelaneeb
¢’ and ¢, and sufficient pressure is exerted
to upset these protuberances,
metal inwardly to the position shown in Fig.
2., The effect of this upsetting or ecompress-
ing the metal forming the protuberances c
and ¢® and the intermediate metal is to préss

the metal on the outer surface of the terminal
into intimate contact with the surfaces of the

holea. By makingthe protuberances tapered

the effect of the compression of these protu-

berances is to expand the terminal portion
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pressing the
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with a pressure very much less than what

would be necessary to upset the entire ter-
minal. In addition to this the expansion of
the terminal is more uniform throughout its

length than is the case where the entire ¢ross-

section of the terminal is directly upset or
compressed. By providing depressions ¢?, so
as to have the bottom of the protuberance
¢® on a line with the plane of the outer sur-
face of the rail, the effect of the upsetting of
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the protuberance c® is applied directly to the

| terminal portion of the connector.

The tube by which the terminal isexpanded
may also be arranged to head overthe annu-
lar rib ¢t. This secures the terminal firmly
in the rail and at the same time draws the
body portion B of the connector into contact
with the rail, so that the amount of surface
in contact is mcreabed

By making the connector entirely of one
piece 1t has a uniform efficiency as to con-
duectivity, so that a smaller connector may
be used with safety than connectors which
are built up of several pieces.

What I claim as new is— N

1. A connector-terminal, having the termi-
nal portion, ¢; and a tapered protuberance
having a base of less diameter than the ter-
mmal portion, said protuberance extending
from the end of the terminal. |

2. A connector-terminal cowmprising a ter-

minal portion, ¢; a body portion connected

with sald terminal portion, said body portion
having a depression, ¢°, therein; and a pro-
tuberance of less diameter than the terminal

‘portion, ¢, extending outwardly from the bot-

tom of the depression, ¢
3. A'connector-terminal comprising a ter-
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minal p01*ti0n, e, a bodjr portion connected
with said terminal portion, said body portion

havingadepression, ¢3, therein; and a tapered

protuberance extending outwardly from the
bottom of the depression, c¢®.

4. A terminal for connectors having the
terminal portion ¢, formed of one piece, and
having an annular rib, ¢%, at its inner end for
the purpose described.

5. A terminal for connectors having a ter-
minal portion, ¢, an annular rib, ¢!, at itsin-
ner end, and a protuberance within said rib.

6. A terminal for connectors having a ter-
minal portion, ¢, an annularrib, ¢!, at its in-
ner end and a tapered protuberance within
said rib.

7. Aterminal for connectors comprising the
terminal portion, ¢; a protuberance at each
end of said terminal portion of less diameter

20 than said terminal portion.

872,059

8. A terminal for connectors comprising the
terminal portion, ¢; and a tapered protuber-
ance at each end of said terminal.

9. A terminal for connectors comprising the
terminal portion, ¢, a tapered protuberance
at each end of said terminal of less diameter
than said terminal portion.

10. A connector having the body portion,
B; the terminal, C, comprising the terminal
portion, ¢; the tapered protuberances, ¢’ and
c®, of less diameter than the terminal portion,
¢, the annular rib, ¢%, at theinner end of said
terminal; and the depression, ¢’ in the con-
nector portion around the protuberance, ¢
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In testimony whereof I aflix my signature 35

in presence of two witnesses. |
HARRY E. NORRIS.
Witnesses:
JUSTIN P. SLOCUM,
“H. C. LORD.
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