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UNITED STATES PATENT OFFICE. 
DAVID L. LIND QUIST, OF YONKERS, NEW YORK, ASSIGNOR TO OTIS ELEVATOR COM 

PANY, OF JERSEY CITY, NEW JERSEY, A CORPORATION OF NEW JERSEY. 

ALTERNATING-CURRENT ELECTROMAGNETIC SWITCH. 

981,931. Specification of Letters Patent. Patented Jan. 17, 1911. 
Application filed May 7, 1908. Serial No. 431,502. 

To all whom it may concern: 
Be it known that I, DAVID L. LINDQUIST, 

a subject of the King of Sweden, residing 
at Yonkers, in the county of Westchester 
and State of New York, have invented a 
new and tiseful Improvement in Alternat 
ing - Current Electromagnetic Switches, of 
which the following is a specification. 
My invention relates to electromagnetic 

switches or circuit - closers particularly 
adapted for use in connection with alter 
nating or intermittent currents. 
One of the objects of the invention is the 

provision of a compact construction in 
which the chattering due to a pulsating cur 
rent is greatly minimized. 
More particularly it is the object of the 

present invention to bring into proximity to 
each other the resilient device for absorbing 
vibrations of the armature and the spring 
for closing the switch independently of any 
part connected to the armature. 
Other objects of my invention will appear 

hereinafter, the novel combinations of ele 
ments being set forth in the appended 
claims. 

In the accompanying drawings, Figure 1 
is a side elevation of my improved construc 
tion; Fig. 2 is a front elevation thereof; 
Fig. 3 is a horizontal plan sectional view 
on the line a. a. of Fig. 1; and Fig. 4 is a 
detail view of the conical bearings for the 
armature lever 
The various parts of the electromagnetic 

switch are mounted on a board or base 1 
of insulating material, preferably slate. A 
bracket 2 which also constitutes a frame of 
the electromagnet in this instance, is se 
cured to the base 1 by means of bolts 3. To 
the intermediate portion of this frame are 
rigidly connected laminations 4 in any suit 
able manner, as by means of a plate 99 and 
rods 5. The plate 99 has an extension 99' 
bent substantially at right angles thereto, to 
prevent the solenoid 70 from slipping out of 
position after it has once been placed as 
shown in the drawings. The armature lever 
14 which is pivoted to the lower portion of 
the frame 2 carries at its intermediate por 
tion a laminated armature A which projects 
into the solenoid 70 as indicated in Fig. 3. 
The space within the solenoid is sufficient to 
permit free play of this armature. It should 
be noted that by reason of the projection 99 
and the armattire A the solenoid 70 cannot is energized and the switch comprising the 0. 

be removed at all so long as the armature 
lever is connected to the magnet frame, al 
though the solenoid is only loosely held in 
position. When the armature A is removed, 
however, then the solenoid may be easily 
tipped up and removed from the projection 
99 and another solenoid substituted if de sired. 
As indicated in Figs. 2 and 4, the lower 

portion of the frame 2 is bifurcated so as 
to be provided with symmetrical arms or 
Supp w 

71. These bearings are in the form of bolts 
and their positions may be adjusted by turn 
ing the heads 11 and then clamping them in 
position by means of the nuts 8, S. The in 
ner ends of these bolts are conical, as shown, 
and fit into corresponding recesses in the 
sides of the lower end of the armature lever 
14. A channel 9 connects these recesses and 
an additional channel 12 permits lubricat 
ing material to be inserted for application 
to these bearings. 

Rigid with the frame 2, and in this in 
stance integral therewith, is an upwardly 

orts 10,10 for the conical bearings 71, 

60 

80 
projecting arm 13 which is provided with . 
a circular recess 66 at the side toward the 
board 1, and with a cylindrical projection 
i5 on its front side. One end of a strong, 
comparatively unyielding spring 29 is 
wedged tightly 
jection 15, as shown in Fig. 1. This strong 
spring is preferably made of steel, and pro 
jects forwardly a sufficient distance so as to 
act as a resilient abutment for the upper end 
83 of the armature lever 14. This resilient 
abutment 29 is so arranged that when the 
arm 83 engages the same, the inner end of 
the almature A will eter the recess 100 of 
the laminations 4, but will not come in con 
tact therewith. This is indicated in Fig. 3. 
Connected rigidly to the board 1 is a con 

ducting contact 16. A stem 43 passes 

in the recess 84 in the pro 
85 

90 

through an opening 17 in the upper end of 
the arm 13. This opening is substantially 
perpendicular to the board 1. The inner 
end of the stem 43 carries a contact 45 which 
is pressed by the spring 63 into engagement 
with the contact 16 when the magnet is 
energized, but occupies the dotted line posi 
tion when the magnet is deemergized. Al 
though the stem 43 fits snugly in the open 
ing 17, it does not come into contact with 
any portion of the arm 83 when the magnet 

00 

05 



5 

O 

15 

25 

30 

35 

40 

55 

60 

2 

contacts 16 and 45 is closed. 
magnet is de?nergized, however, the Weight 
of the almature lever 14 will swing the arm 
83 to its dotted line position against the 
adjustable nuts 6S, sufficient clearance S2 
around the stem 43 being provided to pre 
vent binding. It should be noted that the 
spring 63 is conically arranged so that it 
may be pressed flat or learly so in the re 
cess 66. This permits the magnet to be 
placed closer to the board 1 than ordinalily. 
The lower end of the armature lever 14 

carries an extension 80 provided with all 
adjustable buffer 81 which is arranged to 
come into engagement with the stop 35 to 
limit the outward movement of the arma 
ture lever to its dotted line position. 

In order to illustrate in a simple manner 
the operation of the magnet and switch, I 
have shown conductors 86, 87 which may be 
connected between the transformer SS and a 
suitable source of alternating current sup 
ply; also a main line switch S9, and auxil 
iary switch 93, incandescent lanps 96, and 
the conductors as indicated. If the switch 
93 is open the solenoid 70 cannot receive 
current, and even when the switch S9 is 
closed, the translating devices 96 cannot re 
ceive current, for the reason that the switch 
comprising the contacts 45 and 16 is ineld 
Open by the arm S3 pressing against the 
nuts 68 and holding the contact 45 away 
from the contact 16, or in its dotted line 
position. When, however, the switch 93 is 
closed, a circuit through the Solenoid in 
cluding the conductors 91, 92 and 94 will at 
once be completed. The solenoid will there 
fore energize its core and the armature and 
the arm S3 will be drawn up against the 
stiffspring 29 which, as before stated, ab 
Sorbs the vibrations of the almature and 
almature lever to minimize hunming and 
chattering noises, and also prevents "the 
almature from coming into contact with any 
portion of the inner fixed pole of the mag 
net. When the stem 43 is thus released the 
spring 63 at once moves the contact 45 
against the contact 16 and holds it there 
independently of any moving part of the 
arm 83. A circuit may then, be traced 
through the conductor 95, translating de 
vices 96, conductor 97, stem 43, contacts 45, 
16, binding post 55, conductor 98 to the 
other side of the mains. - 
The armature A is designed to have an 

approximately uniform pull exerted there 
on by the electlomagnet throughout its 
lange of movement. To accomplish this re 
Suit, the inner end of the al'mattle is made 
a peculiar shape, such that the central por 
tion moves into a corresponding recess in the 
inner pole, while flat portions 18, 18 are 
brought into proximity to the flat ends of 
Said pole when the armature is in its at 
tracted position, as shown in Fig. 3. Even 
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when the armature is in its dotted line posi 
tion, the air gap is very Small and changes 
but little during the motion to attracted 
positlol). ... wide range of movement of 
the arnature is therefore obtained, while at 
the same time the magnetic flux and the re 
Sulting Self-induction are at their maximum 
while the current through the solenoid is 
reduced to a ninimum. - 

It should be loted that the laminations 4 
alld those of the armature A are arranged 
horizontally so that after the parts have 
been put in proper position to secure sy 
metry between the recess 100 and the inner 
end of the armature, the al'mature may be 
magnetically balanced with respect to the 
pole by means of the adjustable conical 
bearings. Due to irregularity of the recess 
and the inner end of the armature, the 
lmagnetic pull is not exactly equal on both 
sides, and therefore there is a tendency for 
vibrations and humming noises to be pro 
duced. By loosening the nuts S, S, however, 
and turning the heads 11, 11 in the same di 
rection, the lever 14 may be moved to one 
side or the other so as to adjust the position 
of the arnature A where the humming is 
greatly reduced. This arrangement of the 
laminations in a horizontal position to en 
able the use of the conical bearings to secure 
magnetic balance is not any invention. 

It should be noted that I have arranged 
the entire magnetic switch on one side of 
the board where the parts are readily acces 
sible. It will also be apparent that by em 
ploying a single arm 13 for supporting the 
heavy spring 29 and the actuating spring 63 
and the movable contact and its stem 43, I 
have greatly simplified the construction of 
electromagnetic switches of the character 
referred to, in that the necessary material 
has been reduced by the elimination of parts 
and bringing the remaining parts into a 
compact arrangement. 
Having thus described my invention, wil:It 

I claim and desire to have protected by Le 
ters Patent of the United States is:- 

1. The combination with an electro 
magnet, of an armature, an almature lever, 
an electric Switch comprising a movable 
member, an actuating device connected to 
said movable member and having a straight 
line movement, said actuating device being 
engaged by the armature lever to open the 
switch when the magnet is deemergized, and 
means for closing said switch independently 
of said lever when the latter releases said 
actuating device. 

2. The combination with an electro 
magnet, of an armature, an armature lever, 
a resiiient device for absorbing the vibra 
tions of the armature level, an electric 
switch comprising a movable.contact, a steln 
carrying said movable contact and having a 
straight line movement, a device carried by 
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Said steal to be engaged by said lever to open 
the Switch when the magnet is de&nergized, 
and a spring for closing the Switch independ 
ently of said lever when the latter releases 
said stem. - 

3. The combination with an electro 
magnet, of an armature, an armature lever, 
a rigid support, a buffer spring for the lever 
and carried by said support, an electric 
switch comprising a movable contact, a stem 
carrying said movable contact and slidable 
through said support, said buffer spring be. 
ing positioned to form a stop for the said 
lever while the switch is closed, and a spring 
between said support and said movable 
contact. 

4. The combination with an electro 
magnet, of an armature, an armature lever, 
a strong buffer spring for said lever, a rigid 
support for said spring, an electric switch 

3. 

comprising a movable contact, a stem carry 
ing said contact and slidable through said 
Support and said buffer Spring, and an 
actuating spring between said support and 
said movable contact. 

5. The combination with an electric 
Switch, of means for opening said switch, a 
strong spring acting as a resilient abutment 
for said means while the switch is closed, a 
spring for closing the switch when released 
by said means, and a single support for both 
of Said springs. 
In testimony whereof, I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

DAVID L. LINDQUIST. 
Witnesses: 

CHAs. M. NISSEN, 
JAMES D. VERS. 

25 


