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To all whom it may concern: 
Beit known that I, WILLIAMF. D. CRANE, 

a citizen of the United States, residing at East 
Orange, county of Essex, and State of New 
Jersey, have invented certain new and useful 
Improvements in Suspension-Clips for Trol 
ley-Wires, fully described and represented in 
the following specification and the accom 
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ley wheel over the sup 

panying drawings, forming a part of the same. 
The present invention relates to a clip 

formed in a single piece and provided with 
opposed hooks to grasp the trolley wire upon 
its upper and under sides when sustaining 
the same. In this class of . clip the wire is 
held therein by elastic pressure and requires 
neither soldernor mechanical fastenings to 
Secure it in place. 
The object of the present improvement is, 

partly, to facilitate the movement of the trol 
porting hook, and 

partly to facilitate the application of the op 
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wire under tension, the body of the clip 

posed hooks to the trolley wire while under 
tension, as when stretched above the railway 
track. - 
To prevent any shock in the passage of the 

trolley wheel from the wire to the under side 
of the clip, the hooks which embrace the wire 
upon opposite sides are connected by a thin 
spiral edge of metal adapted to form a gradu 
ally increasing area of contact between the 
wheel and the clip. . . . . 
To permit the application of the clip to a 

and 
the upper surfaces of the hooks at the ends 
of the same are so sloped that a suitable 
pressure of the under hook upon the wire suf 
fices to spring the wire automatically into 
engagement With the hooks. 
The construction by which these objects 

are attained Will be understood by reference 
to the annexed drawings, in which 

Figure 1 is an elevation of the clip, upon 
the front side; Fig. 2 a bottom view of the 
same; Fig. 3 an end view of the clip; Fig. 4 a. 
cross section on line ac, ac, in Fig. 1; and Fig. 
5 a cross section online J, ), in Fig. 1. Fig. 
6 represents the clip with the wire in its op 
erative position, Figs. 7 to 10 inclusive re 
late to the means for applying the clip to the 
trolley wire under tension, Fig. 7 showing an 
elevation of the clip applied to the trolley 

I wire, and a tool having a forked extremity 
applied to the under side of the clip, and a 
hook to embrace the upper side of the wire. 
Fig. 8 is a similar view with a tool having a 
hook to embrace the under side of the clip, 
and a grooved roll to fit upon the top of the 
trolley wire. Fig. 9 is a cross section of the 
wrench shown in Fig. 7, adjacent to the hook 
Q, and Fig. 10 is a cross section of the Wrench 
shown in Fig. 8, adjacent to the roll Q," 
these views showing the lateral projection of 
the hooks upon the tools. . . . . . . . . . . 
The clip is formed with a suspending shank 

A and a back plate B, from the ends of which 
hooks C project forward and downwardly, 
having on their under sides longitudinal 
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channels D. The hooks are tapered toward 
the plate upon their upper sides, as shown in 
Fig. 3, and upon their inner ends, as indi 
cated by the letter E in Fig.2. 
The plate is sloped downwardly and back 

wardly from a line above the under side of 
the hooks C, as shown at B in Fig. 4, and its 
lower edge is bent, forwardly and upwardly 
into a hook F, forming a longitudinal chan 
nel G, the bottom of which is arched slightly 
upward in the middle, as indicated by com 
parison with the straight dotted line H in 
Fig.1. 
The under side of the hook F is tapered up 

wardly into a thin edge at each end of the 
channel G; being arched upon the under side 
in opposition to the bottom of the channel. 
The front edge of the hook is, at each end, 
tapered backwardly to the bottom of the chan 
nel G, as shown at J in Fig. 2, and thence up 
wardly with a thin edge K to the rear side of 
the channel D in the hooks C, as shown in 
Figs, 1 and 2. 
In the application of Such a clip to the trol 

ley wire, the hook C at one end of the clip is 
placed over the wire, and the adjacent end of 
the hook Funderneath the same, and the op 
posite end of the clip is then pushed upward 
to force the other hook C over the top of the 
wire. The form and arrangement of the 
hooks are such that when the Wire is thus in 
troduced, as shown in Fig. 6, its elastic ten 
sion presses it firmly into the channels D and 
Gandholds its under side in contact with the 
thin spiral edge having its parts designated 
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in Figs. I and 2 by the letters K and J. Such 
thin edge forms a spiral connection (which 
appears most plainly in Fig. 2) between the 
front edge of the hook F and the rear edge 
of the hook C at each end of the clip, and 
Wholly prevents any severe concussion be. 
tween the trolley wheel and the under side 
of the hook F. 

In Fig. 1, a portion of the trolley wire is 
indicated at the right hand end of the clip by 
the dotted line II, with dotted circles Mand 
N representing the groove and flange of the 
trolley wheel as it approaches the clip. The 
trolley wire and wheel are also represented in 
connection with the section of the clip in Fig. 
5, the Wire being represented by the dotted 
line H', and the upper edge of the trolley 
wheel being shown beneath the same. In this 
figure the flange N is projected upward at 
each side of the wire, while the bottom of the 
groove in the wheel is shown in contact with 
the thin edge of the channel G. In this view 
it will be observed that the groove in the 
wheel has a slight contact only with the thin 
edge K at one side of the wire, and owing to 
the spiral disposition of such edge the area of 
contact is gradually increased as the trolley 
wheel advances toward the hook F. The 
wheel is thus led under the bottom of the 
hook without any shock, and is transferred 
from and to the under side of the wire with 
out a break in its contact. 

Figs.7 and 8 show the hook Catone end of the 
clip and the adjacent end of the hook F en 
gaged with the trolley wire II", and Fig.7 shows 
one form of tool with projections for engag 
ing the clip with the wire when under tension. 
This tool consists of a hand-lever O having 
at the end a fork P to embrace the under side 
of the hook F, and a hook J to embrace the 
upper side of the wire H'. The hook Q is ar 
ranged to grasp the wire near the outer end 
of the hook C, and a downward pressure of 
the handle operates, with the hook Q as a full 
crum, to force the hook Fupward against the 
wire. This brings the channel Ginto full 
contact with the wire and bends the latter 
sufficiently to spring underneath the hook C. 
The pressure upon the handle O being re 
moved, the tension upon the wire then springs 
the latter into the channel D, where its elas 
ticity holds it securely in place. 
The automatic movement of the clip upon 

the wire in such operation is greatly facili 
tated by the backward slope of the plate B 
(indicated in Fig. 4) which permits the wire 
to gradually enter the channel G as the hook 
F is pushed upward. In Fig. 1 such sloping 
surface is shown extended diagonally up 
ward from the under side of the hook C to 
the middle of the plate, as indicated by the 
shading of such sloping surface, which ad 
mits the wire more freely into the channel G. 
when the hook F is forced upward. 
The inner ends of the hooks C are slope 

upwardly and backwardly toward the plate 
B, as indicated by the line E in Figs, 1 and 2, 

and the upper surface of the hook is also sloped gradually backward as shown in Fig. 3, 
which shape greatly facilitates the movement 
of the hook past, the wire when the clip is 
forced upward. The passage of the hook up 
ward past the wire as indicated by the wire 
I in Fig. 3. By such disposition of the slop 
ing surfaces, the clip may be applied to the 
wire by a single movement of the tool, and 
with the exercise of very little skill upon the 
part of the operator. 

Fig. 9 illustrates the relation of the fork P 
to the hook Q shown in Fig. 7; while Fig. 10 
illustrates the relation of a hook P' to engage 
the under side of the clip, and a roll Q' to 
press upon the wire, which are shown Con 
joined with a handle O' in Fig. 8. In this 
tool the hook P' and roll Jare mounted upon 
a transverse head L at the end of the handle, 
and the roll is grooved to prevent it from slip 
ping off the wire. Such tool operates sub 
stantially the same as that shown in Fig. 7, 
while the roll is adapted to diminish the fric 
tion where the tool presses upon the wire. 
My clip is readily constructed in a single 

piece by casting of suitable metal, and is read 
ily applied to the trolley wire, and requires 
no fastenings to secure it in place. 
The clip is applied to the wire in a suitable 

location to connect with a suspender and elec 
trical conductor, and the shank A is shown 
with a threaded hole A' to effect such connec 
tion; but any other form of shank or connec 
tion may be employed, as the essential part of 
the invention is the construction herein de 
scribed for the plate, the hooks, and their con 
nection by means of the thin spiral edge J, K. 
In the clips heretofore made, the bottom 

line of the lower hook has been made straight 
between the ends, so as not to deflect the trolley 
wheel from a right line; but I have found in 
practice that the lower hook F needs a great 
deal of strength to sustain the load and strain 
imposed upon it, and I therefore prefer to 
arch the under side of the hook, as shown in 
Fig. 1, which secures a greater thickness with 
out an increased deflection of the trolley wire 
where it passes through such hook. With 
the form thus secured, my clip is obviously 
much stronger than a divided clip with the 
same weight of material, in which the wire is 
clamped between two jaws; neither of which 
can possess the strength of my hook F. 
In my clip the use of loose bolts and fas 

tenings to secure the wire is avoided, and 
cheapness of construction is thus Secured as 
well as strength and ease of application to 
the wire. 

I do not claim the mere use of opposed 
hooks upon a trolley wire hanger, nor a hanger 
detachable from the trolley wire, as such con 
structions are old; but, 
Having fully set forth the specific features 

of my invention, which render it useful and 
valuable in practice, I claim the same as fol 
lows: 

1. In a trolley wire clip, the combination, 
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with the plate B sloped backwardly toward 
the bottomas described, of the hooks C pro 
jected downwardly at the ends of the plate, 
and the hook F having the under side arched 
downward and its edge projected forwardly 
and upwardly from the bottom of the plate, 
Substantially as herein set forth. 

2. In a trolley wire clip, the combination, 
with the plate B sloped backwardly toward 
the bottom as described, of the hooks C pro 
jected downwardly at the ends of the plate, 
and tapered toward the plate upon their up 
per sides and upon their inner ends, and the 
hook F projected forwardly and upwardly 
from the bottom of the plate with the channel 
G upon its upper side, and the under side of 
the hook being tapered upwardly into a thin 
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edge at each end of the channel, as and for 
the purpose set forth. 

3. In a trolley wire clip, the combination, 
with the plate B sloped backwardly toward 
the bottom as described, of the hooks C at the 
ends of the plate having the channels D upon 
their under sides, the hook E provided with 
the channel G, and the front of the hook at 
each end being sloped backwardly and up 
wardly with a thin edge in a spiral line to the 
rear side of the channel D, as and for the pur 
pose set forth. 

4. In a trolley wire clip, the combination, 

with the plate B sloped backwardly toward 
the bottom as described, of the hooks Cat the 
ends of the plate having the channels Dupon 
their under sides, the hook F provided with 
the channel G, and the under side of the hook 
being tapered upwardly into a thin edge at 
each end of the channel, and the front edge 
of the hook at each end being sloped back 
wardly with a thin edge in a spiral line to the 
rear side of the channel D, as herein set 
forth. . . . 

5. The means for applying a trolley wire 
clip having opposed hooks, consisting of the 
handle with projections adapted to engage 
the upper side of the wire and the under side 
of the clip, substantially as herein set forth. 

6. The tool for applying a trolley wire clip 
having opposed hooks, consisting of the han 
dle O provided with the fork Padapted to fit 
the under side of the hook F, and the hook Q 
adapted to fit the upper side of the trolley 
wire, substantially as herein set forth. 

In testimony whereof I have hereunto set 
my hand in the presence of two subscribing 
Witnesses. 

WILLIAM E. D. CRANE. 

Witnesses: 
THOMAS S. CRANE, 
FRED M. PATRICK. 
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