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UNITED STATES PATENT OFFICE. 
Oy E, FROST, OF CLEVELAND, OHIO, ASSIGNOR. To THE ELECTRIC con TROLLER 
AND MANUFACTURING COMPANY, OF CLEVELAND, OHIO, A CoRPORATION of oHIo. 

ELECTRIC 
1,053,489. 'Application filed January 28, 

To all whom it may concern: 
Be it known that I, HoMERE FROST, a 

citizen of the United States, residing at 
Cleveland, in the county, of Cityahoga and 
State of Ohio, have invented new and use 
ful improvements in Electric Switches, of 
which the following is a specification. 
My invention relates to improvements in 

electric switches, particularly that type 
which is operated magnetically, - 
The usual magnetic switch or contactor 

employs a magnet or Solenoid by which a 
movable arm, carrying one of the contacts of 
the switch, is moved to make contact with a 
Second contact when the magnet is ener 
gized. Upon the deenergization of this mag 
net the switch falls open either by gravity 
or by the action of a spring, or a combina 
?tion of both. The relatively stationary pon 
tact with which the moving contact coöper 
ates may be adapted to have a yielding mo 
tion when the contacts come together, and if 
the moving contact strikes the relatively 
stationary contact with great force it may 
result in a separation of the contacts due to 
a rebound caused by the force of impact. 
This is objectionable because, if the contacts. 
separate after they have once engaged, an 
arc will be established which will more or 
less injure the surface of the contacts. An 
other objection to the form of switch which 
opens by means of gravity is that upon its 
striking the limiting open position, the mov 
ing arm is liable to rebound, and if this ac tion is great enough the contacts may again 
come together and cause a second arc in the 

40 

5 

opening of the switch, 
The objects of my invention are-1st-to 

provide a means for preventing the separa 
tion of the contacts due to a rebound caused 
by the force of impact when the switch 
closes; 2nd-to prevent the rebound of the 
inoving contact when the switch opens. 
To further describe my invention, I refer 

to the following drawings, in which 
Figure I is a front elevation of a switch. 

embodying my invention; Fig. II, a side 
elevation, partly in section, of the movable 
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arm, showing the Switch in its closed posi 
tion; and Fig. II, a side elevation showing 50 
the Switch in its open position. 

in these figures a magnetic frame 1 is . 
mounted upon a suitable insulating support 
2. This frame carries a cylindrical projec 
tion 3 which forms the core of a magnet on 
which is mounted the magnetizing winding 
4. Pivoted to the frame by means of the 
pin 5 is the movable arna 6, which is prefer 
ably of magnetic material. This arm is 
forked at its lower portion and passes on 
either side of the tongue 1 of the frame 1. 
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This moyable arm carries at its upper ex 
trernity the contact 7, which when the switch 
is closed coöperates with the contact 8, which 
is in turn mounted upon the contact holder 65 
9, pivoted at 10 to a-frame 11. This frame 
11 is suitably mounted upon the insulating 
support 2. The projection 11 of the frame 
11 is provided to limit the outward travel 
of the contact 8, the projection 9 of the con 
tact holder 9 engaging therewith. A com 
pression spring 12 serves to keep the contact 
8 in its outermost position when the switch 
is open, and maintains a pressure between 
the contacts 7 and 8 when the switch is 75 
closed. The positions of the pins 5 and 10 
and the point of contact of the contaéts 7 

70 

and 8 are so related that a wiping action of 
the contacts is secured as the Switch closes, 
which is desirable for maintaining the sur 
face of the contacts in good condition. 
Mounted in the arm 3 is a loosely fitting 

plug or weight 13, of Sreferably magnetic 
material, which is provided with the flange 
14 to prevent its being drawn through the 
arm. The stop 15 is attached to the arm 

80 

85 

and prevents the plug 13 from failing out 
when the Switch is in its open position. The 
part 16 is a retaining plate fastened to the 
core 3 for holding the inagnetizing winding 
4 in place. The terminals of the switch are 
shown at 17 and i8, to which conductors inay 
be connected, the circuit through which is to 
be closed and opened at the contacts 7 and 8. 
This form of switch is adapted to handie 

very heavy currents through its contacts, 
95 
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whereas the magnet winding 4 may be ener. 
gized by means of a very small current and 
controlled from a distance. 
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core 3 it stops but the arm 6 can still 
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Fig. II. If the arm (3 were rigidly attached 
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plug to that of the arm this rebound will be 

50 . 
plug or weight 13 obviates the two herein 
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the wording of the appended claims. 

The operation of the switch is as follows: 
Assuming that the switch is in its open po 
sition, as shown in Fig. II, as soon as the 
winding 4 is energized, the plug 13 first is 
attracted toward the core 3 and closes the 
gap between its flange 14 and the arm 6. 
The arm and plug are then attracted to 
gether toward the core. 3 until the con 
tacts 7 and 8 have come together. The 
air gap between the core 3 and the 
plug 13 is now smaller and the plug 13 
is drawn in until it engages with the core 3, 
as shown in IFig. I, which action compresses p 
the spring 12. If the energization of the 
winding 4 is very high this action will take 
place in a very short time and a considerable 
blow will be imparted by the contact 7 to 
the coatact 8. When the plug 13 strikes the 

O 

gress and it will be brought to rest E. E. 
ther compressing the spring 12, after which 
the arm 6 is moved by the spring 12 until it 
comes into engagement with the flange 14 of 
the plug 13, which is the position shown in 
to the plug 13, the sudden stopping of the 
contact 7 in the closing of the switch would 
cause the contact 8 to separate from the con 
tact 7 and thus produce an arc; whereas by 
my improved construction this separation of 
the contacts is entirely eliminated and no arc 
is caused by the clbsing of the switch, the 
contacts 7 and 8 being held in contact by the 
spring 12. To cause the switch to open, the 
magnet winding. 4 is de?nergized and the 
switch falls open by gravity, the motion of 
the arm being arrested by its striking the 
surface or stop 1 on the frame 1. When 
this position is reached the arm has a tend 
ency to rebound, but the plug or, weight 13, 
continuing its motion until it strikes the 
stop 15, prevents any appreciable rebound. 
By a proper proportion of the weight, of the 

come so small as to be hardly, if at all, 
noticeable. - 

It will thus be seen that the use of the loose 

before mentioned serious difficulties in the operation of magnetically operated switches 
of the general type shown. 

do not limit my invention to the details 
and their combinations shown and described, 
but desire protection on all modifications 
which come within the scope and spirit of 

claim- f, 

1. A pair of contacts one of which is yield 
ing, a movable member carrying one of the 
contacts, a weight carried by the said mem 
ber and having a limited free movement. 
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with respect thereto, means for moving said 65 
member and said weight to engage said con 
tacts, and leans for stopping the movement 
of the Weight, thereby allowing the said 
member to continue its movement against 
the restraining force of the yielding contact. 

2. A pair of contacts one of which is yield 
ing, a movable member carrying one of the 
Said contacts, the other of said contacts ar 
ranged to be engaged by the first contact 
when the movable member is actuated in one 
direction, a stop to limit the movement of 
the said member in the opposite direction, 
and means carried by the said member to 
limit its rebound at its opening limit and to 
revent the reopening of the contacts at its 

closing limit. 
3. In a magnetically-operated Switch, a 

pair of contacts, a movable member on 
which one 6f the contacts is mounted, a 
loosely fitting weight of magnetic material 
supported by the said member, means for 
causing the said contacts to engage, and 
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means for arresting the movement of the 
said loosely fitting part to allow the said 
member to continue its motion after the 
magnetic circuit is closed by the said part. 

4. iii an electric switch, a movable mem 
ber carrying an electric contact, a stop to 
limit the opening movement of the said 
member, a weight carried by the said mem 
ber and having a limited movement inde 
pendently of the said member, and means on 
the said member for limiting the independ 
ent movement of the weight after the mov 
able member has its opening movement ar 
rested by the said stop. 

5. In a magnetically-operated switch, a 
pair of contacts, a movable member carry 
ing one of said contacts, a loosely fitting 
part supported by the said member and lo 
cated in a magnetic circuit when the Switch 
is closed, means permitting the said part to 
continue to move a certain distance after the 
movement of the said member has been ar 
rested, and means to arrest the movement of 
the said part. t 

6. A movable contact-carrying member, a 
contact arranged to be engaged by the con 
tact on the said member when the latter is 
act (lated in one direction, a stop to limit the 
movement. of the said member in the oppo 
site direction, and means carried by the said. 
member to limit its rebound at its opening 
limit, and to prevent the re-opening of the 
contacts at its closing limit. w 

7. A movable switch-arm, a weight car 
ried thereby, the arm and the weight having 
limited independent movement, a contact on 
the switch-arm, a contact arranged to be en 
gaged by the said movable contact, means to 
move the switch arm and weight to cause the 
contacts to engage, means to arrest the move 
ment of the weight, permitting the arm to 
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continue its movement, a stop engageable by 
the arm at the limit of its opening move 
ment, and a stop on the arm to arrest the 
independent movement of the weight. '' 

5 8. In a switch, a pair of contacts, a mov 
able member on which one of the contacts is 
mounted, a weight supported by the mov 
able member and having limited independ 
ent movement in the line of movement of 

i? the said member, an electro-magnet to actu 

ate the movable member in a direction to 
cause its contact to engage the other contact, 
and a stop to arrest the movement of the 
weight in the said direction. w 
Signed at Cleveland, Ohio, this 24th day 15 

of January, A. D. 1911. 
HOMER. E. FROST. 

Witnesses: 
J. H. HALL, 
H. M. DIEMER. 
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Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.” 


