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This invention relates to improvements in con 
tactor constructions. 
The primary object of this invention is the 

provision of an improved contactor for electrical 
circuits which is relatively simple in operation, 
compact and extremely durable. 
In present day contactors the electromag 

netic coil is conventionally disposed with its axis 
normal to the plane of the panel or base. In 
the present contactor the coil has its axis par 
allel to the plane of the base. With this con 
struction the armature and contact arm can be 
pivoted close to the panel. Some of the advan 
tages of the improved contactor over contactors 
of equal capacity are: 

(a) Strain upon the panel is decreased; 
(b) The weight of the mounted parts is more 

evenly distributed; 
(c) Overall-dimensions are decreased; 
(d) The center of gravity of pivoted parts is 

moved closer to the panel; 
(e) Wearing surfaces are reduced, and there 

is a reduction in the moment of inertia, of the 
contact arm or arms, as the case may be. 
A further object of this invention is the pro 

vision of an improved contact arm construction 
which embodies means to produce contact pres 
Sure without the necessity of providing extra, 
springs, etc. 
* A further object of this invention is the pro 
vision of an improved contactor wherein the 
current capacity of the contactor is independent 
of the current carrying capacity of the contact 
3. 
A further object of this invention is the pro 

vision of oiless bearings for the pivoted parts of 
the contactor. 
A further object of this invention is the pro 

vision of a permanent magnet associated with 
the contact tips in Such manner as to produce a 
high flux density in the air gap for the purpose 
of quickly extinguishing Sparks caused by break 
ing of the contactS. 
Other objects and advantages of this inven 

tion will be apparent from the following detailed 
description. 

In the accompanying drawings, forming a part 
of this specification, and wherein similar refer 
ence characters designate corresponding parts 
thruout the several views 
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Figure 1 is a plan view of the improved con 

tactor showing a double pole main line type. 
Figure 2 is a side elevation of the contactor of 

Figure 1. 
Figure 3 is a longitudinal croSS Sectional view 

taken substantially on the line 3-3 of Figure 1. 
Figure 4 is an end view of the armature end 

of the contactor. 
Figure 5 is a transverse cross sectional view 

taken substantially on the line 5-5 of Figure 1. 
Figure 6 is a plan view of a single pole type of 

contactor. 
Figure 7 is a cross sectional view taken sub 

stantially on the line - of Figure 6. 
Figure 8 is an enlarged sectional view taken 

Substantially on the line. 8-8 of Figure 1 and 
showing an improved contactor arm mounting. 
In the drawings, wherein for the purpose of 

illustration are shown single pole and double pole 
types of contactors, the letter. A may generally 
designate the double pole contactor and B the 
single pole contactor. They both embody similar 
constructions, with the exception of the coil 
armature mounting. In the single pole type con 
tactor the armature has a separate pivot axis and 
in the double pole type the armature is carried 
by parts connected to the pivots of the two con 
tact arm mountingS. 
Insofar as applicable, similar reference char 

acters designate corresponding parts thruout the 
Several views, and in the Several forms of inven 
tion shown. 

Referring to the forms of inventions A and B, 
each of the same includes a panel C having an 
improved contact arm structure D adapted for 
cooperation with a contact E with which is asso 
ciated an arc extinguishing means F. A coil G 
is provided with which is associated, in the form 
of invention A, armature H, and in the form of 
invention B, an armature H'. With each of the 
forms of inventions A and B there may be pro 
vided an auxiliary contact assemblage K. 
The panel C is of a size and nature to conform 

to the capacity of the contactor and it may be 
provided with suitable apertures for receiving 
mounting bolts. The base may be mounted in 
vertical, horizontal or angular planes, as desired. 

Referring to the contact arm construction ID, 
the same preferably includes a cast aluminum 
rocker arm 5 of L-shaped formation. It con 
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prises a lower contactor arm connecting portion 
6 and a right-angled armature connecting por 

tion . The arm 5 is provided with a barrel 
portion 8 adapted to receive from opposite sides 
thereof (Fig. 7) the reduced sleeve ends 20 of 
oil-less type of sleeve bearingS. 
A cast aluminum rocker arm support or bracket 

2 is provided, having a base portion 22, bolted 
as at 23 to the panel C, as shown in Figure 3. 
This bracket 2 includes wall portions 24 and 25 
extending normal to the plane of the panel C for 
supporting a mounting pin or shaft 25d, as shown 
in Figure 7. The mounting pin 25a has a head at 
one end and is secured by means of a cotter 
pin at its other end to the bracket structure, as 
shown. The flanged-type of oil-less bearings in 
clude, in addition to the sleeve portion 2, the 
outer enlarged flange portions 28 which abut the 
inner surface of the bracket supporting Walls 
24 and 25. 
To the under surface of the rocker arm portion 

6 is secured, by bolts 3), a beryllium-copper 
spring arm portion 35 of an inherent Springy 
nature. With arm 35 is associated, as part of the 
contact arm, a laminated copper strip construc 
tion consisting of a plurality of copper strips 36. 
The parts 35 and 36 are connected to the rocker 
arm portion is by bolts or screws 30. At its end 
the contact arm is provided with a copper con 
tact tip 40 which is silver inlaid. It covers the 
lower surface and the front edge of the arm and 
is provided with a screw threaded stud if which 
extends thru the end of the beryllium-COpper 
spring arm portion 35 and is secured thereto by 
means of a nut 42. The laminations 3 are pro 
vided with kinks defining an expansion loop 5. 
The beryllium-copper portion 35 terminates at 
the mounting sleeve portion 8 of the rocker arm 
but the copper laminations continue around the 
portion 8 and extend upwardly for connection 
by means of a terminal bolt 52 to the rocker arm 
portion T. This terminal bolt 52 also connects 
a conductor braid 53, the opposite end of which 
is connected to a binding post 54. 
The copper contact E, which has a silver inlay 

tip, is mounted by means of a bolt 60 to the 
bight or base portion 6 of a U-shaped perra 
nent magnet comprising part of the arc blowout 
F. The copper-silver contact E is provided with 
a face which slopes slightly towards the plane 
of the panel C, as Will be noted from Figure 3, 
for efficient contact engagement with the contact 
tip 40 of the contact arm. A connecting link 62 
is clamped between the contact E and the base 
60 for conductor attachment with the binding. 
post 64. 
The U-shaped permanent magnet may be at 

tached to the panel by means of screws, shown in 
dotted lines at 65 in Figure 1 of the drawingS. 
It is to be noted that the Surface engagement 
of contacts 40 and E lies. Within the permanent 
magnet. 
An insulation and heat dissipating shield 7. 

is detachably connected with the upstanding 
walls or flanges of the permanent magnet. 
It straddles the compartment wherein lie the 
contacts 4 and E and consists of a top wall 2, 
depending side walls 3 and a rear wall connect 
ing lower portion 4. The walls are arranged 
to define a compartment, shown at 6, which 
opens forwardly. The shield 70 has a passageway 
77 for heat dissipation. The Outer surfaces of 
the wall portions 77 are recessed for receiving the 
flanges of the permanent magnet and the 
shield is provided with spring clip attaching arms 
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4. 
9 secured at 80 thereto, the lower ends of which 

are stud-notched to frictionally engage in re 
cesses (not shown) located on the outer Surfaces 
of the fanged portions of the permanent mag 
net. It is obvious that the shield may be readily 
pulled upward and detached from the permanent 
magnet to expose the contacts. 
For the double pole type of contactor, the above 

contact arm and complementary arc blowout are 
duplicated as shown in Figures 1, 4 and 5 of the 
drawings. They are located in complementary 
relation and the rocker arm portions thereof 
Support an insulation plate or panel 90, secured 
as by Screws 9 thereto. The terminal braid 
connecting bolt 52 also aids in Securing the insu 
lation plate 9 in position and the insulation 
panel is reinforced by a metal Strip or plate 92 
to which the ScreWS or bolts 52 are also COn 
nected, as shown. 
The electromagnet includes a coil G mounted 

upon an axis which is parallel with the plane of 
the panel C and as close as possible to the panel. 
Mounting is made upon the outstanding Wall 
portion of a yoke or bracket, the botton 
or base. 2 of which is attached by means of 
bolts 3 to the panel C. As is more clearly 
shown in Figure 6 of the drawings, the wall 00 
of the yoke has attached thereto bolt which 
extends into the core structure 5 of the coil. 
This efficiently mounts the coil in stable posi 
tion upon the panel. 

ihe arnature H, of the double pole type of 
connector, is connected by the bolts 9, shown in 
Figures 1 and 4 to the reinforcing strip 92 and 
the insulation plate 92. 

Fach of the contact arms for the Single and 
double pole-types of contactors includes an im 
proved Spring arrangement, best shown in Fig 
lureS 2, 5, 7 and 8 of the drawings which may be 
appropriately referred to as a double torsion 
type Spring for the purpose of holding the con 
tactOi airin or arms open. These springs are 
centered on the pivot shafts of the respective 
Contact arms. Fach Spring, designated at 0 
in the drawings, includes a U-shaped portion the 
bight of which engages the exposed face of 
the rocker arm portion and thence extends 
down Wardly at an actute angle to the plane of 
the contact arm and terminates in coil spring 
portions 3 Wrapped around the flanged parts 28 
of the rocker arm bearing structures. The nor 
mal effect of the Springs f is to hold the con 
tact arms Open with respect to the contacts E, 
and of course to move the armature away from 
the core. 
The armature structure H for the single pole 

type of contactor Switch shown in Figures 6 and 
7, is provided With a sleeve portion f2) provided 
With a fixed pin 2E, the ends of which seat in 
Sleeve type oil-less bearings 22 mounted in ears 
or bearing lugs 23 which are integral With the 
coil mounting yoke base 2a, shown in Fig 
Ure 7. 
The contactors A and B are each provided with 

an auxiliary contact assembly which consists of a. 
base piece 30 integral with the reinforcing plate 
92. This supporting portion 30 is provided with 
a pair of fixed upstanding studs which may be 
bolted in fixed relation as at 42. The upper 
ends thereof are provided with heads shown at 
43d. The slidable contact supporting strip 43 

is mounted upon the studs and urged upwardly 
by means of compressed springs 4. At its ends 
the strip 43 is provided with a pair of contacts. 
44 adapted to engage with complementary con 
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tacts f45 mounted upon suitable bracket struc 
tures 46 which may be attached as at 47 upon 
the panel C. Terminals 48 may be provided for 
the contacts f45. 
The cast aluminum bracket structure for 

mounting of the rocker arm is provided. With an 
air gap adjusting screw 60a mounted thereon, the 
purpose of which is obvious. 

Briefly referring to the operation of the inven 
tion, the contactor is designated to cooperate on 
80% to 100% rated voltage. When operating 
voltage is applied to the coil G a pull is exerted 
upon the armature H or H', as the case may 
be. Since the armature is secured to the rocker 
arm, the latter will be rocked in a direction which 
will close the contacts 40 and E. The beryllium 
copper contact arm acts as a single plate canti 
lever spring and applies pressure to the con 
tacts, since it will necessarily flex into such po 
sition upon coil attraction of the arnature. 
With a contactor having a maximum capacity 
of 100 amperes per pole, 250 volts, a pressure of 
approximately 3.5 lbs., is produced by the beryl 
lium-copper contact spring. 
When voltage is removed from the coil, the 

force, exerted by the contact arm Spring or 
springs will break the magnetic seal and the 
armature return springs iO return the contac 
tor arm to open position. When the contactor 
opens under load, the arc caused by the breaking 
of the contact is extinguished by the permanent 
magnet blowout and the shield, of Course, a S 
sists in dissipating the heat. 

It is quite apparent that the upper laminated 
shunt carries the major portion of the Current 
since the beryllium-copper contact arm has a low 
conductivity in order that it may possess the re 
quired physical characteristics. The beryllium 
copper spring portion 35 is so constructed as to 
constituents and heat treating that the elonga 
tion produced incident to operation very nearly 
is equivalent to that of copper. However, to 
provide for any difference in elongation, the ex 
pansion loop 50 is provided. This loop also per 
mits expansion of the copper laminations in re 
lation to the beryllium-copper spring arm 35 
When the contactor closes. 

Various changes in the shape, size and ar 
rangement of parts may be made to the form of 
the invention herein shown and described with 
out departing from the spirit of the invention or 
the scope of the following clairls. 
I claim: 
1. In a contactor the combination of a Support 

ing panel of insulation material, an electronag 
net including a coil, means mounting the coil 
upon an axis parallel with the plane of the panel, 
a bell crank type rocker arm construction in 
cluding a pair of arms pivoted at their juncture 
upon a fixed pivot axis located in mediately ad 
jacent to the panel, an armature mounted upon 
one of the arms for said coil, a fixed contact upon 
the panel, a spring contact arm construction 
mounted upon the other rocker arm including a 
contact portion for the fixed contact first men 
tioned, and an independent unitary auxiliary 
contact assembly including a stationary contact 
carried by said panel and a movable contact 
carried by and connected with that arm of the 
rocker arm construction which has the armature 
mounted thereon for movement thereWith. 

2. In a circuit controlling contactor the co 
bination of an insulation base, an electromagnet 
including a coil, an armature for said coil, means 
mounting the armature on an oil-less bearing 
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6 
with a pivot axis close to said base, and a pair of 
main line contacts one of which is mounted upon 
the base in stationary relation and the other of 
which includes a contact arm and an oil-less 
bearing pivotally mounting the contact, arm upon. 
the base With a pivot axis close to the base and 
in alignment with the pivot axis of said armature. 

3. In an electrical contactor the combination 
of an insulation panel, an electromagnetic coil 
mounted upon said panel with its axis parallel 
to the plane of the panel and close thereto, a 
main line switch arm pivotally mounted on a 
definite axis upon said panel, with the axis there 
of parallel to and close to the panel and including 
oilless bearings therefor, and an armature for 
the electromagnet pivotally mounted upon the 
panel on an axis close to the panel in other oil 
less bearings and with the axis in line With the 
axis of the Switch arm. 

4. In an electrical contactor the coEnbination 
of an insulation nounting panel, an electromag 
net, means mounting the electromagnet upon the 
mounting panel with its axis close to the adja 
cent surface of the panel and parallel to the plane 
of the panel, a bracket construction mounted 
Upon the panel, an L.-Shaped rocker arm corn 
Struction including a pair of Connected arm por 
tions, oilless bearing means mounting the rocker 
airm COInStruction at the juncture of the airm 
portions upon said bracket on an axis parallel 
to the plane of the panel and close to the adja 
cent Surface of the panel, a fixed main line con 
tact mounted upon the panel close to the panel, 
a spring contact arm construction mounted upon 
One of the arm portions of said rocker arm in 
cluding a contact for engagement With the fixed 
contact upon the panel, an armature mounted 
upon the other arrn portion of the L-shaped 
rocker arm in position to be attracted by the elec 
tromagnet, the armture bearing such relation to 
the electromagnet that when the same is at 
tracted by the electromagnet the spring arm will 
flex under tension to force the contact thereof 
into close forceful engagement with the fixed con 
tact, a blowout construction mounted upon the 
panel for said contacts, and means carried by 
said bracket to adjustably limit the movement 
of the Switch arm contact away from the fixed 
contact. 

5. In an electrical contactor the combination 
of an insulation mounting panel, an electromag 
net, means mounting the electromagnet upon the 
mounting panel With its axis close to the adja 
cent surface of the panel and parallel to the plane 
of the panel, a bracket construction mounted 
upon the panel, and L-shaped rocker arm con 
struction including a pair of connected armed 
portions, oilless bearing means mounting the 
rocker airm construction at the juncture of the 
arm portions upon said bracket on an axis paral 
lel to the plane of the panel and close to the 
adjacent surface of the panel, a fixed main line 
contact mounted upon the panel close to the 
panel, a Spring contact arm construction mounted 
upon One of the arm portions of said rocker 
arm including a contact for engagement with the 
fixed contact upon the panel, an armature 
mounted upon the other arm portion of the 
l-shaped rocker arm in position to be attracted 
by the electromagnet, the armature bearing such 
relation to the electromagnet that when the same 
is attracted by the electromagnet the spring arm 
Will flex under tension to force the contact there 
of into close forceful engagement with the fixed 
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contact, a blowout construction mounted upon 
the panel for said contacts, and means carried 
by said bracket to adjustably limit the movement 
of the SWitch arm contact away from the fixed 
contact, and an auxiliary contact construction 
including a contact carried by said panel, and a 
yieldably urged contact carried by Said arnature 
in position to force the auxiliary Spring urged 
contact into engagement with the panel con 
nected auxiliary contact upon attraction of the 
armature by said electromagnet. 

6. In a circuit closing Contactor the combina 
tion of a supporting insulation panel, an electro 
magnet having a coil, means supporting the elec 
tromagnet upon the panel with the coil axis 
parallel and close to the panel, an armature 
pivotally mounted upon the panel for said coil, a 
line contact fixedly carried by the panel, a re 
silient arm connected to the armature for nove 
ment therewith having a contact for engage 
ment With the panel contact upon attraction of 
the armature by Said coil, and an auxiliary con 
tact assembly including a rigid arm connected 
With said armature and movable therewith and 
extending transverse thereto and in a direction 
Opposite from the contact arm first mentioned 
with respect to the pivot axis of said armature, 
an auxiliary stationary contact mounted upon 
the panel, a movable contact carried by said rigid 
auxiliary contact arm, and Spring means noir 
mally urging the movable contact last men 
tioned into engagement with the auxiliary panel 
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mounted fixed contact when the armature is at 
tracted by said coil. 
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