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ABSTRACT OF THE DISCLOSURE 
A multiple-pole plug-in connector for connecting the 

winding of an electric motor to a power supply. A cas 
ing mounted on the motor housing holds the stationary 
contacts. The means for holding the stationary contacts 
as well as at least part of the means for securing the cas 
ing to the motor housing are parts of the casing itself. 
The portions of the stationary contacts which are attached 
to winding-connected power leads as well as the respec 
tive end portions of the power leads themselves are em 
bedded within said casing. 

wmilligenown 

Background of the invention 
The present invention relates to plug-in means for con 

necting an electric motor to a power supply; and, in par 
ticular, to plug-in connectors of the type comprising mov 
able and stationary contacts mounted in male and female 
connector casings which can be plugged together to elec 
trically connect the contacts. 

Electrical plug-in connectors of the prior art have been 
constructed with the female portion of the connector con 
taining stationary contacts and fitted against and attached 
to an electric motor enclosure. This portion has principally 
consisted of a rectangular-shaped casing surrounding 
either one or more insulating members which hold and 
insulate the stationary contacts of the plug-in connector. 
In one known type of connector the contacts have been 
inserted through the insulating member and gripped in a 
fixed position with a barb. The rectangular-shaped cas 
ing, made large enough to permit the motor power leads 
to be connected to the contacts, is usually attached to the 
motor housing by means of screws passed either through 
specially provided holes in the casing or through brackets 
which hold the casing down. The casing has been mounted 
to receive the male member of the plug-in connector in a 
direction either parallel or radial to the motor axis. 
A number of individual parts are required for the con 

nection and attachment of such a plug-in connector to an 
electric motor. These parts must be manufactured from 
different materials and consume time in their assembly. 
The repeated connection of the individual free ends of 
the motor power leads, the opposite ends of which are 
connected to motor windings, to various pieces of meas 
uring and test equipment for electrically checking the 
motor windings and then to their corresponding station 
ary contacts in the plug-in connector casing has also led to 
difficulties and to time-consuming working steps. Because 
of the repeated connections and reconnections of the 
individual motor power leads connection errors have often 
been made. 

Summary of the invention 
An object of the present invention is to design a plug 

in connector for use with electric motors which is con 
siderably simpler and more practical and which avoids 
the disadvantages of the connectors known in the prior 
art. 
A further object of the present invention is to design 
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2 
a plug-in connector which simplifies the testing of motor 
windings prior to electric motor assembly. 

These and other objects, which will become apparent in 
the discussion that follows, are achieved according to the 
present invention by a multiple pole plug-in connector 
for connecting the winding of an electric motor to a power 
Supply having a casing mounted on the motor housing and 
stationary contacts arranged within the casing and con 
nected to the motor windings by means of power leads. 
The casing is adapted to receive a plug holding movable 
contacts which cooperate with the stationary contacts and 
is provided with means forming an integral part thereof, 
for securing itself to the motor housing. 

According to one preferred embodiment of the present 
invention, the securing means are constructed as guide 
rails arranged parallel to the axes of the stationary con 
tacts on the side of the casing which faces the motor hous 
1ng. 

According to another preferred embodiment of the 
present invention, the securing means include two pro 
jections arranged transverse to the axes of the stationary 
contacts on the side of the casing which faces the motor 
housing. One of the projections is flexible and is pro 
vided with a clamp arranged to hold itself to the motor 
housing. The other projection is rigid and provided with 
a flange so that this other projection will hold itself to 
the motor housing. 
The casing is preferably manufactured in one solid 

piece with the connected portions of stationary contacts 
as well as the respective portions of the power leads un 
detachably embedded therein. 

Brief description of the drawings 
FIGURE 1 is an elevational and partially sectional 

view of an electric motor having attached thereto a plug 
in connector according to one embodiment of the present 
invention. 
FIGURE 2 is a front view of one embodiment of the 

connector casing of the plug-in connector shown in FIG 
URE 1. 
FIGURE 2a is a fragmentary front view of another 

embodiment of the connector casing of the plug-in con 
nector shown in FIGURE 1. 
FIGURE 3 is a cross-sectional view of a plug-in con 

nector according to another embodiment of the present 
invention. 
FIGURE 4 is a cross-sectional view of a connector cas 

ing of a plug-in connector according to still another em 
bodiment of the present invention. 

Description of the preferred embodiments 
Turning now to the drawings, FIGURE 1 shows a sec 

tion through part of an electric motor having a plug-in 
connector, according to the present invention, attached 
thereto. Parts of the electric motor which are not neces 
sary for an understanding of the invention are omitted 
from FIGURE 1 for the sake of clarity. 

Included in FIGURE 1 are a motor housing 1, which 
encases the stator laminations 2, and the corresponding 
motor winding 3. The rotor 7 is mounted on a shaft 6 
which turns inside a bearing 5 that is carried by a bear 
ing bracket 4. The casing 10 of the plug-in connector 
which holds the stationary contacts is pushed in from 
the bearing backet side of the motor in an opening 8 in 
the motor housing 1. The male coupling member 9 hav 
ing the movable contacts 9a, 9b (as in FIGURE 3) of 
the plug-in connector is inserted into the casing 10. The 
motor power leads 11 are led out through the winding 3 
to the back of the casing 10 where they are conductively 
connected to the stationary contacts of the plug-in con 
nector. The ends of the connecting leads 12 of the power 
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Supply are correspondingly connected to the movable con 
tacts in member 9. 
FIGURE 2 illustrates the manner in which the casing 

10 is attached to the motor housing 1 according to one 
embodiment of the invention. The side of the casing 10 
facing the motor is provided with two guide rails 13 and 
14 having an L-shaped cross section. When the casing 
10 is inserted in the opening 8 of the motor housing 1 
these rails engage the motor housing walls and keep the 
casing 10 from shifting both in the radial as well as the 
circumferential direction. The casing 10 is held in the 
motor axis direction by the bearing bracket 4 which covers 
the front side of the opening 8. 
FIGURES 1 and 2 illustrate only one of a number of 

ways in which the casing 10 may be attached to the 
electric motor. For example, as illustrated in the frag 
mentary view of FIGURE 2a, a single rail with a T 
shaped cross section may be used in place of the two 
L-shaped guide rails 13 and 14. It is also possible, and 
within the scope of the invention, to arrange spring tabs 
provided with barbs on the casing 10 to engage in cor 
respondingly arranged holes in the motor housing 1. Like 
wise, the number, arrangement and design of the contacts 
16 are not limited to the example illustrated in FIGURE 
2 but may be modified as desired; for example, all con 
tacts might be arranged side-by-side in the circumferen 
tial direction of the motor housing. The receptacles for 
the contacts 16 shown in the FIGURE 2 form, together 
with the casing 10, a single unit of construction. 
The male and female members 9 and 10, respectively, 

of the plug-in connector may also be provided with spring 
loaded elements, not shown, which prevent both parts 
from accidentally pulling apart. 

During the manuftcture of an electric motor it is neces 
sary that the stator winding be tested at least once after 
it has been mounted on the stator laminations and after 
it has been impregnated. It has been common practice, in 
this regard, to provide the winding ends with power leads 
and to warp the points of connection between the ends of 
the leads and the ends of the winding when wrapping 
the entire winding with insulation. The free ends of the 
power leads have then been individually connected to 
the test equipment. This procedure consumed considerable 
time and it often occurred that the power leads were ac 
cidentally interchanged when connected to the test equip 
ment causing error in the test results. The manner in 
which the casing 10 may be connected to the motor hous 
ing 1 according to the invention, on the other hand, 
makes it practical to connect the power leads to the con 
tacts 16 and insert the contacts 16 in the casing 10 im 
mediately after the power leads have been connected to 
the winding ends. This procedure is advantageous because 
it removes the possibility of interchanging the power leads 
during subsequent working steps. The casing 10 can then, 
moreover, be quickly and easily connected to the test 
equipment. 
The arrangement shown in FIGURES 1 and 2 and de 

scribed above requires that causing 10 be designed to per 
mit the insertion of the stationary contacts, attached to the 
power leads, in corresponding receptacles in the casing 
back side. This arrangement requires that the back side 
of casing 10 be exposed and that the motor housing also 
be provided with an opening for the power leads. If it is 
necessary, as often happens, that the electric motor unit be 
protected from the effects of dust or moisture, the back 
sides of both the male and female members of the plug-in 
connector must be sealed and the housing opening 
covered. This can be accomplished, for example, by seal 
ing the openings with a viscous hardenable casting resin 
or a specially designed cover. These methods, however, 
require additional material, and, perhaps more important, 
additional labor. 

These difficulties are eliminated by an embodiment of 
the present invention which is illustrated in FIGURES 
3 and 4. In this embodiment the stationary contacts of 
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4. 
the plug-in connector and the portions of motor power 
leads connected to the contacts are undetachably con 
nected to the casing receptacle. 
The motor housing 32, only a segment of which is illus 

trated in FIGURE 3, contains an opening 38 for receiv 
ing the plug-in connector casing 33. This casing 33 is 
manufactured of insulating material by the injection mold 
ing process. The ends of the stationary contacts 34 which 
are connected to the power leads are undetachably em 
bedded in the material of the casing 33. Such a casing 33 
is advisably manufactured by inserting the contacts 34 in 
the injection molding form after they have been con 
nected to the stator winding power leads. When the cas 
ing material is injected into the form the power lead con 
nected ends of the contacts are surrounded by the material 
and permanently and solidly fixed in the casing. 
The casing 33 includes on its lower rear side a flange 

or holding catch 35, which, together with an elastically 
mounted projection 37 arranged on the opposite lower 
side, serves to attach the casing to the motor housing 32. 
The casing is mounted on the motor housing by inserting 
the holding catch 35 into the opening 38 underneath the 
housing wall 32, and pressing the casing down toward the 
motor housing until the projection 37 snaps in place. 
The opening in the motor housing 38 is dimensioned so 

that the casing can be vertically inserted through it from 
the inside of the motor housing. The width of the opening 
is slightly less than the width of the casing, however, So 
that when mounted as shown in FIGURE 3, with the 
members 35 and 37, which are dimensioned to fit inside 
the opening, inserted in place, the casing does not fall 
through but is rigidly attached. 
The power leads 46, which are connected to the station 

ary contacts 34 and thus project from the casing 33, are 
connected to the winding ends immediately upon comple 
tion of the manufacture of the stator winding 47. This 
procedure permits the plug-in connector to be used for 
connecting the stator winding to measuring and testing 
equipment. 
The shape of the casing 33 is chosen so that it may be 

inserted through the aperture 38 from inside the motor 
housing 32 either before or after the stator laminations 31 
are forced into the motor housing. After turning the cas 
ing to its proper position on the motor housing 32 it is 
attached, as described above, by pressing it down against 
the housing. 
FIGURE 4 illustrates another way of attaching a casing 

of the type shown in FIGURE 3. Casing 39 is provided 
with a recess 40 that receives a metal hold down bracket 
41 which simultaneously serves as a ground terminal. 
When screw 30 is tightened, the bracket 41 holds the cas 
ing against the motor housing 32. It is also within the 
scope of the invention to attach the casing to the motor 
housing by means of two such metal brackets, and two 
such corresponding screws, one on each side of the cas 
1ng. 
The invention has the advantage that the casing, which 

serves as a receptacle for the stationary contacts, is a 
single unit of construction. It is relatively small, yet can 
shield the power leads running to the motor as well as 
the motor-housing opening. The casing according to the 
present invention is simple and can be manufactured at 
little expense. The material costs of the casing are low yet 
its useful life is long. The casing may be attached to the 
motor housing with few motions of the hand, and in most 
cases without the use of tools. The casing provides the 
best possible mechanical protection against damage to the 
connecting cables. Finally, by locating the power lead 
connected contacts in the casing immediately after the 
winding is introduced into the laminations of the motor, 
a plug-in connecter is formed which eliminates the possi 
bility of poor connection between the winding and the 
measuring and testing equipment. Not only is there a 
saving in labor but it becomes impossible to erroneously 
interchange the individual winding ends. 
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It will be understood that the above description of the 
present invention is susceptible to various modifications, 
changes, and adaptations, and the same are intended to 
be comprehended within the meaning and range of equiv 
alents of the appended claims. 

I claim: 
1. In a multiple-pole electrical plug-in connector for 

connecting an electric motor to a power Supply, which 
connector includes a casing mounted on the motor hous 
ing and stationary contacts, arranged within said casing 
and connected to the motor windings by means of power 
leads, said casing being adapted to receive a plug holding 
movable contacts which cooperate with said stationary 
contacts and including means, as an integral part thereof, 
for securing said casing to said motor housing, the im 
provement that said securing means comprise guide rails 
arranged parallel to the axes of said stationary contacts on 
the side of said casing which faces said motor housing. 

2. The improvement defined in claim 1, wherein said 
stationary contacts are arranged with their axes at least 
approximately parallel to that portion of the Surface of 
said motor housing on which said connector is mounted. 

3. The improvement defined in claim 1, wherein said 
casing includes a recess on one side thereof and said con 
nector further comprises a metal bracket inserted in Said 
recess and fastened to said motor housing by means of a 
screw, thereby to further secure said casing and to serve 
as a ground terminal. 

4. In a multiple-pole electrical plug-in connector for 
connecting an electric motor to a power supply, which 
connector includes a casing mounted on the motor hous 
ing and stationary contacts, arranged within said casing 
and connected to the motor windings by means of power 
leads, said casing being adapted to receive a plug holding 
movable contacts which cooperate with said stationary 
contacts and including means, as an integral part thereof, 
for securing said casing to said motor housing, the im 
provement that said securing means comprise two projec 
tions arranged transverse to the axes of the stationary 
contacts and projecting from the side of the casing which 
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faces the motor housing, one of said projections being 
flexible and having a clamp arranged to hold said one 
projection to said motor housing, and the other of said 
projections being rigid and provided with a flange ar 
ranged to hold said other projection to said motor hous 1ng. 

5. The improvement defined in claim 4, wherein said 
stationary contacts are arranged with their axes at least 
approximately parallel to that portion of the surface of 
said motor housing on which said connector is mounted. 

6. The improvement defined in claim 4, wherein said 
casing includes a recess on one side thereof and said 
connector further comprises a metal bracket, inserted in 
said recess and fastened to said motor housing by means 
of a screw, thereby to further secure said casing and to 
serve as a ground terminal. 

7. The improvement defined in claim 4, wherein said 
two projections are inserted through an opening in said 
motor housing and said casing is constructed to cover 
said opening when mounted on said motor housing. 

8. The improvement defined in claim 7, wherein the side 
walls of said casing rest on said motor housing when said 
casing is mounted on said motor housing. 
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