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To all whom it may concern: |
Be it known that I, Davip Larson, a sub-

ject of the King of Sweden, and a resident of

Yonkers, New . York, have invented certain
new and useful Improvementsin Alternating-

Current Magnetic Apparatus, of which the
following is a specification.

My invention relates to alternating-current
magnetic apparatus for use in conjunction
with alternating intermittent or pulsating
current; and its object is to provide simple
and eflicient apparatus of this kind which

‘will be free from the chattering noise which

is usually found in alternating-current appa-
ratus. _ | |
I will describe my invention in the follow-
ing- specification’ and point out the novel
features thereof in claims. - o
Referring to the drawings, Figure 1 is a dia-~
grammmatic representation in side elevation
paratusmadeaccord-
applied to an electric-
Fig. 2 shows a modi-

Ing to my invention an
ally -actuated brake.

fication of my invention, applied in this case
to actuate a motor-starting rheostat; and Fig. |

3 13 another modification of my invention,

in this case applied to actuate a valve. |
Like characters of reference designate cor-

responding parts in all of the figures.

10 designates an electromagnet, which
comprises a frame 11, preferably constructed
of laminated magnetic material, a winding or
arranged to energize this frame, and

magnetic material.. This armature may be

pivoted, as shown in Fig. 1, at 14.

20 designates. the ‘mains from a suitable

- source of an electrical supply, which, after

40

45

passing through a transformer 21, may be
connected, by means of a manually-operated
switch 22, to the coil or winding 12 of magnet

Referring now to Fig. 1, 30 designates a
brake-pulley rigidly mounted upon a.shaft
31. ‘Brake-shoes 32 32 are arranged to be sup-
ported upon levers 33 33, which are pivoted at

3];.1"."'L 33* and are arranged to be'pressed against
the '

pulley 30 by means of springs 34 34.
These springs are arranged to press upon the
outside of levers 33 33, and their tension ma
be regulated by means of nuts 35 35, whic
are on the outside ends of a rod 36, which ex-

F

| tends through both of the levers 33 33. The

levers 33 33 are connected together by means

of two other levers 37 37, which are connected
to levers 33 33 by pivots 372 374, and are con-
nected, together at their other ends by pivot

55

37" and are in the position shown by full

lines in the drawings when the brake-shoes 39

32 are applied to the brake-pulley. The piv-

oted connection 37*is connected to the arma-
ture 13 at the point 15 by a rod 38. The

strength of the magnetic lines in the magnet-

- have.

| shown by the full

frame 11 will be used first to move the tog-
gle connections and release brake-shoes 32 32;
but after these mechanical parts have been
moved the opposing effect i? the mechanical

arts upon armature 13 will, nearly all of it
ge removed. Consequently nearly the total
strength of magnet 10 will be e

xpended upon
keeping the armature 13

against the pole-
pieces 114 and 115, :
to be firmly held together and will obviate

the chattering noise which such parts usually

Before describing the other figures I will

point out the operation of the apparatus

above described. 0 3 ' |
When the various parts

are at rest, they
are in the relative

E;)lsmmns 1n which they are
! mes of Fig. 1, except that
In this case the switch 22 will be open. Now
if the switch 22 is closed and the magnet-
winding 12 is thereby connected - to the
source of supply a current will flow through

6o

70

This will cause the parts

15

30

this winding and will energize magnet-frame

{ 11.  This will cause the pivoted armature 13

to be drawn up against the poles 114 and 11®
of the magnet - frame. The movement of

pivoted armature 13 will be opposed by the

‘this operation and will be
as the armature 13 moves.

springs 34 34 through the mechanical con-

Q0

nections above described and will thus make |
‘8 load upon armature 13. This load will be

of maximum strength at. the beginning of
gradually reduced

When armature
13 has completed its movement, so that it is
abutting against the pole-pieces 114 and
11%, and thereby closes the magnetic lines
which are set up in magnetic frame 11 and

levers 37 37 will be nearly in alinement with

95

100

‘closes the magnetic circuit, the connecting-

each other. ‘In other words, the connections

| of the levers are so arranged that they cor -
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stitute a toggle-joint. It maybe scen, there-
fore, that as armature 13 i1s moved the load
which it controls will be gradually shifted
from the armature onto the supports of the
various levers. The movement of armature

13 through the mechanical connections will-

release brake-shoes 32 32 from the brake-pul-
ley 30. - e

It is desirable to arrange the parts so that
the connecting-levers 37 37 will not be quite
in alinement with each other after the mag-
net-armeature: 13.has been moved, so: that
when switeh: 22(1s opened: and the magnet 10
is deénergized the force of the springs 34 34
will cause the'parts to- move back again into
their original positions and apply brake-
shoes 32 32'to the brake-pulley 30 -with maxi-
mum strength. - '

Fig: 2 shows a ) .
tion. In this case magnet-frame 11’ 1s ar-
ranged: to: inclose a solenoid-winding 127
which when energized will attract and raise a
core 13’.  An antifriction-roller 40 may be
prowvided at the end of this core 13’ and ar-

ranged to work in the slot 41 of a cam-lever
42, which is pivoted at 43. “A connecting-

rod-44 1s connected to the cam-lever 42 at 45
and to-a vertically-sliding rod 50 at 46. This
rod: 50 is supported by a stationary bracket
51 and carries at its lower end: a sliding con-
tact-piece 52, which is connected to but in-
sulated fromn the sliding rod 50. The parts
above described may normally remain in the
positions shown under the force of gravity, or
2 spring 53 may be added. for the purpose ot
returning the parts to. their initiu{) positions
after they have been operated. The sliding
contact-piece 52 is arranged to be moveu up

~owver o stationary contact-piece 54 and a plu-

40

50

6o

rality of stationary contacts 55, to which a

resistance 56 may be connected. Inthisview,

Fig. 2, 60 and 61 designate two mains from a

secondary source of supply, which may be

connected, by means of a manually-operated
switeh 62, to the armature 63 and series field
64 of an electric motor through conductor
65, resistance 56, and conaucter 66. Thus a
circuit will be completed whenever switeh 62

is closed from the mains 60 and €1 through

the motor and resistance.  Now 1f switch 22
is closed, so that solenoid-winding 12 18 en-
ergized thereby, the core 13" will beraised, and
its roller 40, acting upon the inside of slot 41,

‘will raise the sliding rod 50 and mowvable con-

tact 52, so that the latter will cut out resist-
ance 56 in a series of steps. Lt may be seen
that after solenoid 137 and its connected
parts have been raised the mside of slot
41 of the eam member 42 will be 1n a nearly
vertical position, so that nearly all of the
strength of the magnetic lines in frame 11
may be expended in holding core 13’ against

" a projecting core 16, which is a part of mag-

modification of this mven-

|

" net-frame 117,

837,853

1 In this way the core 137 will
be held irmly against the {prt)jeutmg core 16

and be prevented thereby irom chattering.

In Tig. 3 the electrical connections. and
magnet 10 are shown similar to those al-
ready described in Iig. 1. The armature 137
is pivoted at 14", as before described; but in
this case the arm which supports the arma-
ture is provided with gear-teeth 70. These
mesh with the teeth of a pinion 71, which 1s
pivoted at 72. Attached to pivot 72 15 an
arm 73, to which is connected at 74 a rod 75.
This rod i1s connected at 76 to a lever &O0.
This lever is pivoted at 81 and is weighted by
a sliding weight 82. The valve 90 has 1its
piston 91 connected by a rod 92 to this piv-
oted arm 80. The weight 82 may keep the
valve 90 in closed position, and the magnet
10, through the connecting mechanism which
is deseribed, may raise the valve, and there-
by open it. It may be seen that in this case
as the magnet 10 attracts its armature 137,
and thereby raises pivoted arm 80, the load
upon the armature will be the arm 80, and 1t
is connected to valve 90, and that as pivotedl

| arm 73 is moved about pivot 72 until it proxi-

mates anupright position the load upon mag-
net 10-will be reduced to a minimum, so that
the strength of the magnet may be utilized to
firmly hold the armature 13 against 1ts pole-
pieces 114 and 11" o

I have shown that this invention is apph-
cable to several forms of apparatus; but itis
by no means limited to those herein described.

70

75

80

QO

It is believed that the means herein shown

and described for reducing the load upon
an alternating-current magnet from a maxi-
mum to & miniinum during the movement of

' the magnet's armature or core, so that atter
™ A ?

the load which it is adapted to move has
been moved, nearly the entire strength of the

- magnet may be utilized for holding the parts

—————————t

firnily together and for thus preventing chat-
tering noises, 1s broadly new.

[t 1s a well-knewn faet that the chattering
noise accompanies alternating-current mag-
nets, especlally when such magnets are ener-
oized by asingle-phase current, and especially
when thev are arranged to lift a load. - This
is obviously due to the alternations. of the
current and the Intermittent variations of
magnetie strength.

In the present mvention the magnet’s ar-
mature 18 placed within reach of the magnetic
attraction of the magnet, so that when the
magnet 1s energized it will atfract 1ts arma-
ture and allow the latter to accoinplish the
work for which it is intended. The mechan-
ical connections are such as to:give the arma-
ture & comparatively small moveimnent and to
allow the load upon the armature to be di-
minished from a maximum to a minimum, so
that the armature may be held tightly against
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the -maghet to close the magnet-lines and to

be held firmly against the magnet. They are

also such that uponreturning to their original -
again be in--

position the effective load will
creased to 1ts maximum. =

e
What I claim is— -

1. An alternating-current magnet, an ar-

mature arranged to be moved thereby, a load
connected to and carried by the armature,
and means for reducing said load so that it is
not. all carried by the armature after the ar-

mature has been moved by the magnet.

2. An alternating-current magnet, an ar-
mature arranged to be moved thereby, a load
connected to and carried by the armature and
means for reducing said l};ad from a maxi-

~ mum to a minimum as the armature is moved

20

- for the armature, intermediate mechanisim

by the magnet. -
3. An alternating-current magnet, an ar-
mature arranged to be moved thereby, a load

connecting the load te the armature and ar-

- ranged to diminish the effect of the load upon

~ for the armature, intermediate mechanism
conneeting the load to the armature, said

30

35

40

the armature as the armature is moved by
the magnet. | '

4. An alternating-current magnet, an ar- |

mature arranged to be moved thereby, a load

mechanisin being arranged to gradually take
the load from the armature as the armature
1s moved. |

5. An alternating-current magnet, an ar-
mature arranged to be moved thereby, a load
for-the armature, levers connecting the load
to the armature and arranged to diminish
the effect of the load upon the armature as
the armature is moved by the magnet.

6. An alternating-current magnet, an ar-
mature arranged to be moved thereby, a load
for the armature, lovers connecting the load

' to the armature, supports for the levers, said

45

g0

55

60

levers being arranged to diminish the effect

of the load upon the armature as the arma-
ture is moved by the magnet. - __-

7. An alternating-current magnet, an ar- |

mature arranged to be moved thereby, a load
for the armature, levers connecting the load
to the armature, supports for the levers and
for the armature, said supporis being ar-
ranged to hold the load after the armature
has been moved by the magnét.

8. An alternating-current magnet, an ar-

mature arranged {0 be moved thereby, a load

for the armature, levers connecting the load
to the armature, supports for the.levers and
for the armature, said supports being ar-
ranged to hold the load after the armature
has been moved by the magnet, said levers
arranged to diminish the effect of the load on

the armature as the armature is moved by |
the magnet. - -

9. An alternating-eurrent magnet, an ar-

|

8

mature arranged to be moved thereby, a load

to the armature, supports for said vers and
armature, the movement of the armature

-and the mechanical connection of the levers

for the armature, levers comlectin% the load 65
e

being arranged to shift the load from the ar-

mature onto said supports.

10. An alternating-current 'magnet, an ar-
mature arranged to be moved thereby, a load

70

for the armature, levers connecting the load

to the armature, supports for said levers and
armature, the movement of the armature
and the mechanieal connection of the levers
being arranged to shift the load from the ar-

mature onto said supports as the armature is

moved. ~ f o
11. An alternating-current magnet, an ar-

‘mature.and a load arranged to be moved

thereby and means for reducing the load on
the armature and allowing the magnet to
hold the armature with increased force after
the armature and load havé been moved by

the magnet.

- 12, E}J‘ alternzi,ting—curren‘t ma,gnét , con-
Structed of laminate

said armature also constructed of laminated
material, a load for the armature, interme-
diate mechanism connecting the load to the
armature and arranged to diminish the ef-
fect of the load upon the armature as the ar-
mature is moved by the magnet. -
13. An_alternating - current magnet, a

75

8o

. magnetic material, an
armature arranged to be moved thereby,

9o

35

winding therefor, a source of single-phase

alternating-current supply, means for con-
necting sa1d winding to the source of supply,
an armature arranged to be moved by the
magnet, and means for mechanically oppos-
ing the pull of the magnet, said means being
arranged to have less opposition effect to the
pull of the magnet after the armature has
been moved by the magnet.

14. An alternating-current magnet, a
winding therefor, a source of single-phase
alternating-current supply, means for con-
necting said winding to the source of supply,

-an armature arranged to be moved by the

magnet, a load for the armature intermedi-
ate mechanmism connecting the load to the

armature and arranged to diminish the ef-
fect of the load upon the armature as the ar-

mature 1s moved by the magnet.

15. An alternating-current magnet con-

structed of laminated magnetic material, a
winding therefor, a source of single-phase

alternating-current supply, means for con-

necting said winding to the source of supply,
an armature constructed of laminated mag-

netic material, intermediate mechanism con-
necting the load to the armature and ar-
-ra,ngef

to diminish the effect of the load upon
the armature as the armature is moved by the

magnet.
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16. An alternating-current megnet, an ar- | part, means for mechanically opposing the
mature arranged to be moved thereby, a load | movement, said means being arranged to
connected .to and carried by the armature, | have less opposition effect atter said part has 15

~ and means for reducing said load so that it is | been moved. 1 D
" 5 not all carried by the armature after the ar- In testimony whereof I have signed my
mature has been moved by the magnet, and | name to this specification in the presence of
for increasing the load to & maximum after | two subscribing witnesses.
“the armaturc has been released by the mag- o ‘

net. o -~ DAVID LARSON.
" io 17, An alternsting-current magnet, com- | Witnesses:
- prising two parts, one of which 18 movable | =~ Arrrep C. BEcHET,

and is arranged to be moved by the other | W. H. GarrisoN.
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