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To all whom it may concern: 
Be it known that I, BERNARD ELSHOFF, 

citizen of the United States, residing at 
Cincinnati, in the county of Hamilton and 
State of Ohio, have invented certain new 
and useful improvements in Dynamo-Elec 
tric Machines, of which the following is a 
full, clear, and exact specification. 
This invention relates to dynamo electric 

lmachines and especially to the construction 
of the commutators of such machines and 
the fastening means between the commu 
tator bars or segments and the armature 
leads or commutator connectors. 

It is essential in making the connections 
between the commutator segments and the 
almature coil leads, to secure perfect elec 
trical contact and a considerable degree of 
mechanical strength. A further essential 
from a commercial standpoint is that the 
connections should be made without the ex 
penditure of much time and labor. 
The object of my invention is therefore 

to simplify the method of making the con 
nections and to still provide a connection 
which will have the requisite mechanical 
alid electrical properties. 
My invention in One of its aspects, con 

sists of a commutator bar having an integral 
lug or rivet by means of which the commu 
tator and connector are adapted to be se curely fastened together. 
In another aspect my invention consists 

in the combination of a commutator bar 
having a depression or recess and an inte 
gral lug or projection, and a connector 
seated in said recess and riveted to said 
Segment by said lug or projection. 
In still another aspect my invention con 

sists in the method of fastening a commu 
tator connector to a segment, which consists 
in forming in the side of the segment a de 
pression and an integral lug, then seating 
in the depression a connector having an 
opening to receive the lug; and then pref 
erably expanding or riveting the lug where 
by the connector and segment will be held firmly together. 
In the accompanying drawings which 

illustrate my invention, Figure 1 is an ele 
vation, partially in section, of an armature 
equipped with my invention; Fig. 2 is an 
end view of a plurality of commutator seg 
ments having leads attached in accordance 
with my invention; Fig. 3 is a partial ele 

Vation of a commutator bar with the arma 
ture lead attached thereto: Fig. 4 is a par 
tial Section along the line 4- 4 of Fig. 3; 
Fig. 5 is a partial elevation of a commutator 
Segment; Fig. 6 is a partial elevation from 
the opposite side of the segment: Fig. 7 is 
an end view of the bar before the lead is 
attached; and Fig. 8 is a representation of 
One form of the punching dies used in my 
method. 

Referring now to the figures of the draw 
ing, the armature 10 is provided with a 
laminated core 11 and armature coils 12, 
the latter being connected to the commu 
tator Segiments 13 by the leads or connector's 
14. The commutator is mounted in the 
frame 15 which is fastened to the shaft 16 
in the customary manner. 
In carrying out my method only two steps 

Ol' Operations are required to fasten the seg 
ments to the armature leads or connectors. 
Each commutator segment is provided, in a 
single step or operation, by means of two 
dies or embossing tools, with a depression 
17, preferably rectangular in shape and of 
a depth just equal to the thickness of the 
lead or connector, and near the center of 
the depression with a lug, projection, or 
rivet 18 adapted to fit into an opening in 
the armature lead. At the same time the 
depression and projection are formed on 
One side of the segment, the metal directly 
opposite the projection on the other side of 
the segment is preferably depressed as 
shown at 19 in order that the projection 
may be slightly longer than the depth of 
the depression or thickness of the lead or 
connector, for riveting purposes. The form 
of the dies which could be used in this punch 
ing or embossing process is shown in Fig. S 
at 20 and 21. It is to be understood, how 
ever, that the representations in this figure 
are not those of the actual dies used, but 
that the figure serves merely to illustrate the first step of my process. 
A connector or lead 14 which is provided 

with a hole or opening 22, near the lower 
end, is fitted into the depression 17 and the 
rivet or projection is received into the open 
ing. The opening 22 is preferably counter 
sunk at its outer face as at 23 to provide a 
space for the head of the rivet. The lower 
end of the connector preferably conforms 
in shape to that of the depression and fits 
Snugly therein so that there will be no tend 
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ency for the connector to rotate. 
nector or lead and segment are preferably 
next riveted together by Swaging or ex 
panding the end of the projection or rivet. 
The expanded end of the lug or rivet fills 
the countersunk portion 23 of the opening 
22 and is flush with the outer face of the 
connector. The connector and segment are 
thus firmly held in engagement. This rivet 
ing process may be done by hammering or 
in a suitable press. 

It will be seen that the operation is ex 
tremely simple and that little time and labor 
are required. The connection furthermore 
has proven to be sufficiently strong for all 
purposes. I therefore aim in the appended 
claims to cover all modifications and changes 
which do not involve a departure from the 
spirit of the invention. 
What I claim as new, is:- 
1. In combination, a commutator bar hav 

ing a rectangular depression in one side 
thereof, and an integral lug or projection 
in said depression, and a connector fitting 
Snugly in said rectangular depression and 
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having an opening receiving the lug, said 
lug being expanded or riveted to hold the 
segment, and connector together. 

2. In combination, a commutator bar hav 
ing a depression in one side thereof and an 
integral lug or projection in said depression, 
and a connector, fitting snugly in said de 
pression and having a countersunk opening 
receiving the lug, said lug being expanded 
or riveted to hold the segment and connec 
tor together. 

3. A step in the method of fastening a 
commutator connector to a commutator seg 
ment, which consists in simultaneously 
forming in one side of a segment a depres 
sion and an integral lug and on the other 
side of the segment opposite the lug a re 
cess whereby the length of the lug will be 
increased. 

In testimony whereof I affix my signature, 
in the presence of two Witnesses. 

BERNARD ELSHOFF. 
Witnesses: 

ARTHUR F. KWIS, 
FRED J. KINSEY: 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.' 
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