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. To all chon, it may concern: 
Beit known that I, THOMAS E. BARNUM, a citizen of the United States, residing at 

Milwaukee, in the county of Milwaukee and 
State of Wisconsin, have invented new and 
useful Improvements in Electric Switches 
or Contactors, of which the following is a 
full, clear, concise, and exact description, 
reference being had to the accompanying 
drawing, forming a part of this specifica 
tion. 
My invention relates to improvements in 

electric switches or contactors. 
The object of my invention is to provide 

an electric switch which will be compact in 
structure and efficient in operation, and in 
which the parts may be readily assembled. 
In order to set forth the characteristic 

features of my invention, I shall describe a 
switch which I have worked out in practice, 
which switch is illustrated in the accom 
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the line 6-6 of Fig. 4. 

panying drawings. 
The views in the drawings are as follows: 
Figure 1 is a side elevation of the switch . . 

with the parts thereof in the normal posi 
tion, Fig. 2 is a similar view with the pole 
pieces raised, Fig. 3 is a front elevation, Fig. 
4 is a sectional view on the line 4-4 of Fig. 
3, Fig. 5 is a sectional view on the line 5-5 
of Fig. 4, and Fig. 6 is a sectional view on 
I preferably provide a rectangular frame 

1 which forms the supporting member for 
the switch. The back of this frame is pro 
vided at its upper portion with two out 
wardly extending lugs, 2, 2, and at its lower 
portion with a downwardly extending leg 3. 
The frame may be mounted upon a base 4 

40 
to which the lugs 2 are fastened by means of 
bolts. 5. The leg 3 is also fastened to said 
base by means of a bolt 6, which bolt forms 
a terminal for connecting the switch in cir 
cuit. 
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The frame 1 carries an electro-magnetic 
winding 7, which is arranged within the rec 
tangular portion thereof. This winding is 
arranged upon a spool, formed of a fiber 
tube 8, which extends through the center of 
the winding, and has circular disks 9, 9 ar 
ranged at the ends thereof. Within the tube 
8 is arranged a metallic tube 10 at the ends 
of which are circular disks 11, 11, which 
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disks are arranged at the ends of the spool 
and hold the disks 9, 9 upon the tube 8. The 
tube 10 extends through the disks 11, 11, and 
is turned over to hold the disks in place. 
Within the tube 10 is a tube 12 which is 

free to be removed from the tube 10. The 
upper end of the tube 12 surrounds a sta 
tionary core or plunger 13 which extends 
through the top of the frame 1 and down 
into the winding 7. On the upper end of 
the core 13 is placed an elastic buffer 14. 
The lower end of the tube 12 extends into 
the bottom of the frame 1. A movable plun 
ger or core 15 extends into the tube 12 and 
is free to move up and down therein. A rod 
of non-magnetic material 16 is mounted upon 
the upper end of the movable plunger and 
extends up through the stationary core. The 
upper end of the rod 16 is provided with a 
nut 17 on the bottom of which is mounted 
a disk 18 adapted to bear upon the buffer 
14 when the plunger 15 is in its lower posi 
tion. The nut serves as a stop to limit the 
downward movement of the rod 15. This 
nut may be run up and down the rod to ad 
just the air gap between the stationary plun 
ger 13 and the movable plunger 15. 
Upon the front of the frame 1 is mounted 

an insulating base 19 which is held upon 
Said base by means of screws 20, threaded 
it to said frame and having their heads 
countersunk in said base. A sheet of insu 
lating material 21 is placed over the front 
of said base to cover the heads of the screws 
20. A contact support 22 is mounted upon 
the base 19 and is held in position by means 
of bolts 23, the heads of which are counter 
sunk in said contact support. The nuts 24 
of these bolts are countersunk in the back of 
the base 19. These nuts fit closely within the 
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countersinks therefor so that the same will 
not turn, thereby making it possible to re 
move and insert the bolts into the same 
without removing base 19 from the frame 
1. Between the base 19 and the frame 1 is 
placed a sheet of insulating material 25, 
which shields the bolts 23 and nuts 24 from 
the frame 1. 
The movable contacts are carried by a 
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movable contact member or arm 26, which 
arm is bifurcated at its inner end to receive 
the leg 3 of the frame 1, The arm is pivoted 



upon a pin 27 which passes through the leg. 
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and is pivotally connected to the plunger 15 
by means of a pin. 28. The movable plunger 
15 and the stationary core 14 and the tube 12 
may be withdrawn from the frame 1 if said 
movable plunger be disconnected from the 
contact arm 26, as may be done by removing 
the pin. 28. The contact arm 26 carries a 
main contact plate 29 which is arranged con 
tiguously to the point of connection between 
the plunger 15 and the arm 26. The main 
contact 29 is held in position by means of a 
bolt 30 passing through the arm 26, having 
thereon a nut 31. The bolt 30 and the ter 
minal bolt 6 are electrically connected by 
means of a flexible connection 32 which is 
looped upwardly between bifurcation in the 
arm 26. The outer end of the contact arm 
carries an arcing contact plate 33. This con 
tact is preferably in the form of a right 
angle plate, one part of which is arranged 
substantially horizontally, and the other sub 
stantially vertically. The horizontal por 
tion serves as a contact face, and the other 

25 portion serves as an additional Surface down 
which the arc may run. The contact plate is 
held ih position by a screw 34 passing 
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through the vertical portion thereof. 
The contact support 22 has two down 

wardly and inwardly extending arms 35, to 
which is pivoted a contact holder 36. A 
flexible conductor 37 is preferably connected 
between the contact holder and the contact 
support by any suitable means such as 
screws 37. On each arm 35 is preferably 
mounted a flexible laminated brush 38. The 
laminations of this brush are preferably 
El between two reinforcing plates 39. 
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is threaded into the arm 35. 
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ach brush is held in position by means of 
a bolt 40 which passes through the same and 

The brushes incline inwardly in order that their inner 
extremities may engage the contact plate 29 
when the contact arm 26 is raised. The 
contact plate 29 is placed contiguously to the 
point of connection between the contact arm. 
and the plunger 15, so that said plate will 
be pressed against the brush 38 with con 
siderable force. Each brush inclines in 
wardly from its point of attachment so that 
its laminations may spread and rub upon 
the contact plate 29 when said contact plate 
is brought into engagement with said brush. 
The contact holder 36 carries a carbon con 
tact 41. This contact is wedge shaped and 
is set in a Wedge shaped recess formed be 
tween the end of the contact holder and the 
plate 42, which is mounted upon the end of 
said contact holder. This plate is prefer 
ably provided with a curved recess into 
which extends the curved portion on the 
end of the contact holder, so that said plate 
may swing as though it were pivoted. A 
screw 43 is threaded into the contact holder 
having its head bearing upon the outside of 
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the plate 42. The carbon contact, 41 is pro 
vided with a recess 44 which receives this 
screw 43. When the screw is turned in, the 
plate 42 is swung in Wardly, thereby firmly 
clamping the carbon contact 41 in position. 
The plate 42 is provided with an outwardly 
extending portion 45 for shielding the head 
of the screw 43 from the arc. The carbon 
contact 41 and the arcing contact plate 33 
are disposed to engage each other. The car 
bon contact holder is pressed downwardly 
by means of a long helical spring 46, ar 
ranged between said holder and a lug 47 
upon the contact support 22. Through the 
spring extends a rod 48 which is threaded 
into the lug 47, and has its lower end pass 
ing down through an opening in the contact 
holder, and provided with a cross piece, 
which cross piece sets within a recess formed 
in the bottom of the contact, holder to pre 
vent the rod from turning. The normal po 
sition of the contact holder may be adjusted 
by turning the rod 48, which may be done 
by raising the contact holder 36 to allow 
the cross piece 49 to protrude below the coln 
tact holder in which position it may be 
grasped and turned. When the in ovable 
contact member 26 is raised, the arcing con 
tact plate 33 strikes the carbon contact 41. 
Then the contact holder 36 is pressed up. 
Wardly against the yielding action of the 
spring until the main contact plate 29 on 
gages and firmly presses against the brils 
38. The spring 46 is made long so that its 
pressure upon the contact holder 36 will 
remain steady and substantially uniform 
throughout the range of movement of said 
holder When the movable contact arm is 
raised to bring the arcing contacts and the 
main contacts into engagement. 

Extending outwardly from the frame 1, 
at right angles to the front thereof and par 
allel to each other, are pole pieces 50 of a 
blowout magnet for extinguishing the arc 
that forms between the arcing contacts. The 
lower portions of these pole pieces are ar: 
ranged at the sides of the arcing contacts, 
and form polar faces between which runs; 
the magnetic flux. Between these polar 
faces is arranged an insulating chute 
or barrier, having side pieces 51 which 
shield the arcing contacts from the polar 
faces. These side pieces 51 are fastened to 
a to piece 52 by means of bolts 53. The 
barrier is held in position by means (if bolts 
54 which pass through the pole pieces ij (). 
The upper portions of the pole pieces are 

attached to a core 55 by means of bolts 56. 
The core 55 is surrounded by a blow-out 
coil 57. Between the coil 57. and the core 
55 is interposed an insulating tube 5S, and 
between the ends of said coil and the pole 
pieces are interposed instituting lisks 59. 
The end 60 of the blow-out coil is attachet 
by rivets or other suitable means to it lag 
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61, projecting from the contact support 22. 
The other end 63 of the blow-out, coil 57 is 
attached to a conducting strip 64, which is 
fastened to the base 4 by means of a bolt 
65, which bolt forms a terminal of the 
switch. Inasmuch as the blow-out coil is 
attached to the contact support 22, and also 
to the base 4, it is rigidly held in position. 
The core and pole pieces are supported by 
the blow-out coil. The core 55 with the in 
sulating tube 58 is free to turn in the blow 
out coil. The pole pieces normally stand in 
a downward position, in which position the 
polar faces are arranged on apposite sides 
of the arcing contacts. If it be desired to 
gain access to these contacts, the pole pieces 
may be swung upwardly, into the position 
shown in Fig. 2, said pole pieces being piv 
oted upon the blow-out coil by means of 
the core 55 and insulating tribe 58. The 
pole pieces are preferably provided with 
spring latches 66, which are attached there 
to by means of bolts 67. The base 19 is pro 
vided with plates 68, which are bent around 
the sides of the same and are engaged by 
projections 69 on the spring latches 66. 
These plates are provided with outwardly 
extending pieces 70, which protrude in front 
of the base 22, and engage the pole pieces 
50, thereby holding said pole pieces against 
lateral movement. Should it be desired to 
swing the pole pieces upwardly the latches 
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66 are sprung outwardly, whereby the pro 
jections 69 are disengaged from the plates 
68 and the pole pieces are free to be moved. 

I am of course aware that various changes 
can be made in certain details of construc 
tion, arrangement and combination of parts 
used in the switch that I have described, 
without in any Way eliminating the features 
which my invention is intended to cover, 
and which features are set forth in the ap 
pended claims. 

Having thus described my invention what 
I claim as new and desire to obtain by Let 
ter's Patent is 
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1. In an electric switch, in combination, a 
support, a contact arm pivotally mounted 
thereon, a coöperating yielding contact 
mounted on said support and projecting in 
an opposite direction to said arm and 
toward the pivot thereof and an electromag 
netic winding mounted on said support be 
tween the supporting points of Said con 
tacts to actuate said contact arm. 

2. In an electric switch, in combination, a 
support, a contact arm pivotally mounted 
thereon, a coöperating laminated brush fixed 
to said support and extending obliquely 
with respect to said arm and in an opposite 
direction thereto or toward its pivot and an 
electromagnetic winding mounted on said 
support between the pivot of said contact 
arm and the point of support of said brush 
to actuate said contact arm. 

3. 

3. in an electric switch, in combination, 
a magnet frame, a pivoted contact arm and 
a coöperating laminated contact brush 
mounted on opposite sides of said frame to 
project in opposite directions or each toward. 
the supporting point of the other, and a 
Solenoid mounted in said frame and having: 
its plunger connected to said contact arm at 
a point contiguous to the point of engage 
ment between said contact arm and said 
laminated brush. 

4. in combination, a movable contact arm, 
a pivoted contact holder, a contact carried 
by said holder arid adapted to be engaged by 
said movable contact arm, a rod threaded 
into a support, a spring surrounding said 
rod and exerting a yielding force. upon said 
holder when the contact carried by said 
holder is engaged by said movable contact 
arm, said rod being extended through said 
contact holder and provided with a cross 
piece which sets in a slot formed therefor in 
said contact holder. 

5. In an electric switch, in combination, 
a pivoted contact arm, a stationary contact 
support adjacent to the free end thereof, an 
auxiliary contact and a laminated brush 
mounted in a crossed relation on said sup 
port to be engaged by Said contact arm, said 
laninated brish being obliquely disposed to 
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project away from said auxiliary contact 
and toward the pivot of said contact arm. 

6. In an electric switch, in combination, a 
pivoted rigid contact arm, a stationary con 
tact support adjacent to the free end there 
of, a pivoted arcing contact and a laminated 
brush mounted on said support to be en 
gaged by said contact, arm, said arcing con 
tact extending in the same direction as said 
contact arm and said laminated brush being 
mounted between the pivot and the active 
end of said arcing contact and extending 
away from the active end of said arcing con 
tact and toward the pivoted end of said 
contact a'n. 

7. in an electric switch, in combination, a 
magnet frame, a contact arm pivoted to one 
side thereof, a contact support fixed to the 
opposite side of said frame, a pivoted arc 
ing contact and a laminated brush fixed to 
said support to be engaged by said contact 
arm, said arcing contact and said brush be 
ing mounted in a crossed relation with the 
former extending in the same direction as 
said contact arm and the latter extending in 
an opposite direction thereto and an oper 
ating solenoid for said contact arm mount 
ed in said frame and having its plunger con 
nected to said arm at a point contiguous to 
the point of engagement between said arm 
and said laminated brush. 

8. in an electric switch, in combination, a 
rigid arm, a stationary contact support con 
tiguous to the free end of said arm, a con 
tact arm pivoted to said support and pro 
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4. 

vided with a contact to be engaged by said 
former arm and a combined biasing and 
limiting device for said second - mentioned arm having an adjustable part to vary the 
limit of biased movement. 

9. In an electric switch, in combination, a 
pivoted rigid arm, a flat contact plate de 
tachably secured thereto, said arm having a 
shoulder abutting one edge of said plate 
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and an obliquely disposed stationary lami 
nated contact brush adapted upon operation 
of Said arm to make an abutting and sliding 
engagement with said plate, said brush slid 
ing toward the edge of said plate abutting 
said shoulder on said arm. - 

10. In an electric switch in combination, a 
switch arm, a stationary flaminated brush 
adapted to be engaged thereby, said brush 

- f 8 . . being disposed to make in abutting wiping 
contact with said arm and a flat plate cover 
ing the portion of said arm engaged by said 
brush, said plate being bolted to said arm 
and removable at will, 'Said arm having a 
portion abutting an edge of Said plate to 
eliminate strain on the holding means of 
said plate. 

11. in an electric switch in combination, 
a magnet frame having an open portion for 
receiving a Solenoid winding, a stationary 
core and a movable core for said Winding. 
both passing through said frame to hold said . 
winding in place, said winding being remov 
able upon removal of said cores, a switch 
arm connected to said innovable core to be 
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actuated by said winding, said notable core 
having an extension passing thiro igl, said 
stationary core and an adji stable device on 
said extension for limiting 4. tile () "aikat () 
said moyable core and sail switch arra Ripon 

said winding. 
12. In an electric switch is colinaith, 

a Supporting base, a tilaginet he sectired 
thereto, a switch arm pivoted f) said mag 
inet frame below the magnet. poi'- 
tion thereof, a contact support secured to 
said said magnet, frame directly above said 
switch arm and toward the free g;id thereof, 
said support having a rearys alsily extending 

4: 

portion projecting beneath the ini ghet car 
rying portion of said frame, an a 'cing con 
tact alian pivoted to said extension adjacent 
to its inner end and extending outwardly 
into proximity with the outer end of said 
arm, and a aiminated brush secured to said 
holder in front of the pivot of said arcing 
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contact and projecting rearwardly at an 
angle to said switch arm. 

13. In an electric Switch in combination, 
a supporting base, a magnet frame Secured 
thereto, a switch arm pivoted to said magnet 
frame below the magnet carrying portion 
thereof, a contact support secured to said 
magnet frame directly above said switch 
arm and toward the free end thereof, said 
support having a rear Wardly extending por 
tion projecting beneath the magnet carrying 
portion of said frame, an arcing contact arm 
pivoted to said extension adjacent to its, 
inner end and extending outwardly into 
proximity with the outer end of said arm, 
a laminated brush. Secured to said holder in 
front of the pivot of said arcing contact 
and projecting rearwardly at an angle to 
said switch arm, a device adjustably mount 
ed upon said contact holder for limiting the 
movement of said arcing contact toward 
said switch arm, and a spring biasing said 
arcing contact toward said Switch arm. 

14. In an electric switch in combination, 
an insulating supporting base, a magnet 
frame mounted thereon and disposed at right 
angles thereto, a rigid Switch arm fulcrumed 
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to said frame to project at right angles to 
said base, a solenoid in ounted in Said frame 
and having a movable plunger connected to 
said switch arm, an insulating member se 
cured to the front of said magnet frame, a 
contact, support moulted upon said insulat 
ing plate and having a portion projecting 
into sexility with the solenoid plunger, 
an obliquely disposed laminated brush on 
said portion of said holder and arranged to 
eigage said switch arm contiguous to its 
connection with the Solenoid plunger, an 
arcing contact carrying arm fulcrumed to 
said contact stipport contiguous to the Sole 
noid plunger and projecting outwardly 
therefoin, an arcing contact carried by said 
arm to engage the free end of said switch 
arm and a blowout magnet disposed in front 
of said magnet frame and having pole pieces 
disposed on opposite sides of the outer ex 
tremity of said switch arm. 

in witness whereof, I have hereunto. Sub 
scribed my name in the presence of two wit 
8SSeS. 

THOMAS E. BARNUM. 
Witnesses: 

A. H. BARNICKEL, 
CIIAS. A. JART. 
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