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To all whom it may concermn. |
Be it known that I, Davip LARSON, a sub-
ject of the King of Sweden, and a resident of
the city of Yonkers, Westchester county,
New York State, have invented certain new
and useful Improvements in Alternating-

Current Magnetic Apparatus, of which the
followirig is a specification. -' .

My invention relates to electromagnetic
‘apparatus for use in conjunction with alter-

nating intermittent or pulsating currents;

‘and its object is to provide simple and efh-

cient apparatus of this kind which will be

free from the chattering noise which 1is usu-

20

ally found in altérnating-current apparatus
and which will have other advantages which
will be pointed out hereinafter..

I will now describe my invention in the fol-

lowing specification and point out the novel

features thereof in claims.

sents in side elevation an electromagnetic ap-
paratus constructed according to my inven-

“tion and connected to actuate a brake. - Iig. |
2 represents in side elevation, partly m sec- |-

" tion, a modification of my invention, con-

nected-in this case to operate a circult-eloser.
Like characters of reference represent cor-
“responding parts in both higures.

| »
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10 designates an electromagnet .which
comprises a frame 11, preferably constructed
of laminated magnetic material.” This frame
has two pole-pieces 12 and 13, between which.
a Totatable armature 14 is placed. This ar-
mature is pivoted at 15 to a bracket 16,
which is a part-of a frame which supports the
magnet-frame 11. This armature 14 1s also

preferably constructed of laminated mag-

netic material. Upon pole-pilece 12 1s a

- winding 17, and upon pole-piece 13 is a wind-
ng 18. L R o
_ 20 and 21 designate mains from a suitable

 gource of electrical supply which, atter pass- |

ing through a transformer 22, may be con-
nected to the windings 17 and 18 or discon-
nected from these windings by a manually-
operated circuit-closer 23. ° -

30 designates a brake-pulley rigidly mount-
ed upon a shaft 31 and partially surrounded
by a brake-strap 32. This brake-strap may
be connected, as shown at 33 and 34, to a
brake-lever 35, which is pivoted at 36 be-

il

ng

Weight_ 37 may be provided upon the brake-

lever 35. Brake-lever 35 may be connected
to a short crank-arm 19, which is rigidly at-
tached to the pivot 15 of armature 14; and -

the lever is arranged to move with the arma-

55

ture 14 by means of a connecting-rod 38. A

spring 39 may also be provided for the pur-

‘pose.of codperating with weight 37 in apply-
the brake-strap 32 to the brake-pulley 30,
This spring 39 bears upon the lower part of

magnet - frame 11 and upon a collar. 384,
which is mounted upon connecting-rod 38

and the position of which may be adjusted
by means of a nut 38" to adjust the pressure

60

of spring 39 upon brake-lever 35.. A stop-

piece 19* may be provided upon bracket 16
of the electromagnet to stop the movement
of the short arm 19 in one direction. -

 In Fig. 2 the frame 11’ of the electromag-
. .| net is made in a different form, as 1s also 1ts -
Referring to the drawings, Figure 1 repre- |

armature 14’. In this casé the magnet-
frame is substantially of the form of the let-
ter-E with the three projecting portions
forming magnetic poles. Upon the center ot
these projecting portions 12" a winding 17’ 1s

70

75

provided. The armature 14" in this case is

arranged to have a vertical movement.

When the magnet is not energized, this arma-

ture 14’ is arranged to rest upon two projec-

tions 41 41, which are integral portions of a
metallic frame 40, which may be arranged to
hold the magnetic frame 11 together and also
to support the various other parts of the ap-

42 42, which are pivoted at 42 427, are con-
nected together by two connecting-levers 43,
which are pivotally attached to levers 42 42
at 43’ 43’ and which are pivotally connected

together and to a connecting-rod 44 at 44’.

This connecting-rod. is conneected at 14* to
the armature 14’. The lower ends of levers

42 42 carry upon them insulated contacts 45

45. Springs 46 46 may be arranged to bear

‘against the pivoted arms or levers 42 42, and
their tension may be adjusted by means of

adjustable stops 46* 46*, which are screwed

| into a portion of the frame 40. The lower

ends 47 47 of frame 40 are insulated from the
rest of the frame, as shown at 474 47* and ar-

ranged to carry contacts 48 48. - These con-

tacts may be rigidly connected to the por-

| tions 47 47; but I prefer to provide springs
tween the points 33 and 34. An adjustable | 48* 48* between the contacts

and their sunp-

30

‘paratus, which I will now describe. Levers

go
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ports,.so that the contacts may have a resill- '
ent support. o S
- ‘Referring now to Fig. 1, I will describe_ the:

operation of this device: When the magnet
1s not energized, the various parts are inthe

relative positions in which they are shown in

the drawings, with the weight 37 and spring

39 through their connected mechanism ap-
plying the brake-strap 32 to the brake-pulley

30.. It may be seen that when the gmﬁrts are

. this position the mechanical work, which -

1s accomplished by weight 37 and spring 39
and which is controlled b 1_

1s at a maximum degree of effectiveness.
Now when the circuit-closer 23 is closed the
magnet-windings 17 and 18 will receive a
current -from the lines 20-and 21 and will

thereby become energized. This will set up

magnet-lines in the magnet-frame 11. The
pivoted armature 14 is riow in such position
as to be within the field of attraction of the
magnetic lines which flow between the pole-
Eieces 12 and 13 and will be attracted there-

y. Thiswill cause it to rotate in such direc-

tion as to include as many of the magnetic

lines as possible and in so doing it will move
the crank-arm 19 to the left and through
connecting-rod 38 will compress' spring 39
and raise brake-lever 35 and weight 37.
This releases the brake-strap 32 from the
brake-pulley 30. It is desirable to stop the

movement of the crank-arm 19 before it

reaches a vertical position, so that when the
magnet 1s deénergized the load upon the arm

“causes 1t to return to its original position and
for this purpose the stop 19* is provided. It

may be seen that during this operation above
described the pivoted armature 14 will be
moved mto a state of magnetic equilibrium
and will come to rest at a point where the
magnetic attraction and mechanical forces,
which act upon this magnet 14, balance each
other. The magnetic pull will gradually de-

~crease as magnet 14 comes to the state of

55

equilibrium, and with the parts arranged as
described the mechanical pull upon connect-
ing-rod 38, which is connected to magnet 14

in the manner described, will also decrease

during this movement of magnet 14. An-

other eilect of this arrangement is that as ar--

mature 14 moves ito a vertical position be-
tween poles 12 and 13 and includes more and
more of the magnetic lines i1t will short-cir-
cuit these magnetic lines and have a choking
effect upon the current passing through
windings 17 and 18. This, of course, will re-

~duce the current in these windings after they

6o

have done their work, and with the parts-as
arranged the load upon the armature will itself
be decreased at the same time. This will al-
low armature 14 to more completely short-

~ circuit the magnetic lines and to come to a

state of equilibrium between the poles 12 and
13 1n nearly the same position that it would

y electromagnet 10,

837,854

take if it were not arranged to do any outside 65

mechanical work., The effect of thisis to de-

~crease any possibility of noise in the various

parts and to increase the efficiency of the ap-
paratus as a whole. The magnet’s load dun-

ing the operation becomes shifted off from

the armature 14 and onto the mechanical
supports previously described, The load
itself then will have a tendency to hold the
vartous parts from vibrating. If the me-

‘cnanical pull were still upon magnet 14 after

1t had reached its state of magnetic balance,

as 1t 1s 1n other apparatus of this character, it
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would tend to increase the vibrations of the

parts due to current fluctuations in the mag-
net. When the circuit-closer 23 is opened
and current 1s thereby cut off from the wind-
ings 17 and 18, the various parts will return
to tne positions In which they are shown in

the drawings, and- the brake-strap 32 will

again be applied to brake-pulley 30 with a
maximum pressure. |

The operation of the device shown in Fig.
2 18 Simi{;r-.- When circuit-closer 23 is closed,
so that a current passes through winding 17/
and energizes magnet-frame 117, the armature
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go

14" will be attracted thereby and will move

vertically upward until it reaches a state of
magnetic equilibrium. The effect of this
upward movement will be to move the levers
43 44 and their connected levers 42 42 into
the positions shown by dotted lines. These
levers form a toggle, and it may be seen that
theeffect of the load, which in this case is the

| weight of armature 14/, and the pressure of
springs 46 46 will be decreased during. this

movement, far as soon as the point 44’ has
been raised above the level of pivots 437 43/
the springs 46 46 assist in supporting the
welght of armature 14’. The magnet-arma-
ture when In its raised position is prefer-
ably arranged to come to a state of equi-
librium without being in contact with any of
the parts, so that all chattering noise due to
current alternations is obviated. The levers

42 42 may be connected to move any desired

mechanism—for example, to close contacts
45 45 against contacts 48 48, and to thereby
close a circuit from the conductor 50 through
a cirecult 51 and to- a conductor 52. The
pressure of springs 46 46 should be so adjusted
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that when circuit-closer 23 is opened -the

weight of armature 14 will be sufficient to
compress these springs and allow the parts
to resume their original positions. In this
arrangement, as in the one previously de-
serihed, the armature when 1t comes to a
state of equilibrium will be in position to
short-circuit the magnetic lines in magnet-
frame 11, and will therefore cut down the
current consumption in winding 17/,  As
has already been seen, the mechanical load

122
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upon armature 14" 1 this case is not only

| released from the armature 14/, but is so
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shifted ‘as to support the armature 147

through the toggle-joint arrangement of the

leVerS. : | ; | |
_ this invention-is appli-
cable to several forms of apparatus; but 1t 1S

by no means: limited to those heremn de-

seribed. 7 . R . _
Tt is believed that the combination herein

' shown for gradually reducing the load which

| §,

20
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:s moved or carried by an electromagnetic
armature, which is attracted by magnetlc
lines into & state of equilibrium, where the
magnetic effect will be such that when the
armature has reached such a condition the
load will have beén removed from 1t, 1s new.
The mechanical connections herein shown

‘and described are such that when tlie magnet

is deénergized and the parts are returned to
their original position
which the magnet con

the
above results, but also increases the efficiency
of alternatine - current magnets and does
AWay | |
found in apparatus of this kind.

- What 1 c{aim_ s—
1. A source of alternating-current supply,
a winding energized thereby, a movable body
of laminated inductive material, a load upon
said movable body, means dependent upon
the current in the winding for magnetically
attracting and balancing

~ 1means for reducing the load upon said body
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o

~ mature of laninated magnetic
therefor, a load for the armature, sald arma- .
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the armature as the armature 1s rotated.

‘of magnetic cquilibrium

as the body is moved. o

"9 A source of alternating-current supply,
a winding energized thereby, an armature of
laminated magnetic material pivoted in the

field of said winding and rotatable thereby

to a position of magnetic equilibrium, a load
connected to sald armature and means for
reducing the load as the armature is rotated.

3. A source of alternatin

two windings energized thereby, an armature

pivoted between said windings and rotatable
on the pivot to a position of magnetic equilib-

vium between said windings, a load for the
armature, and intermediate mechanism con-
necting the load and the armature and ar-
ranged to reduce the effect of the load upon

4 An alternating-current magnet; an ar-
‘material

brought into a state
hetween the pull ot
the magnet and the load and means for re-
ducing the eflect of the load upon the arma-

ture being arranged tobe

-~ ture as the arinature is brought into the state

of equilibrium. .
5 An alternating-current magnet, & piv-

netic material therefor, a spring arranged to

act -upon the armature, said armature ar- |

o+

| and the action of the spring, and means for
reéducing the effect of the spring on the arma-

‘the effective load
trols will again be 1n- -
creased to its maximum, | '
. This invention not only accomplishes

with the chattering noises usually

the body, and

g-current supply,

—I—-

-] ing

oted movable armature of Jaminated mag- |
oted armature arranged to be moved Imto a

ranged to be brought into a st

to the pull of the magnet

equilibrium thereby,

-equilibrium_l between the pull of the magnet

ture as the armature is moved.

6. An alternating-current magnet, an ar-
‘mature of laminated magnetic material ar-

ranged to be moved into a state of magnetic

‘equilibrium thereby, means for mechanically

opposing the pull of the magnet, sald means
being arrang
to the pull of the magnet after the armature
has been moved by the magnet. -

s

7. An alternating-current magnet, an ar-
mature of laminated magnetic material ar-
ranged to be moved 1mto a state of magnetic
equilibrium thereby, means for mechanically
opposing the pull of the magnet, said means
being arranged to have its opposition effect
reduced from a
maximum to a minimum during the move-
ment of the armature. e

3 An alternating-current magnet, an ar-

mature of laminated magnetic material ar-

8

ate of magnetic

d to have less opposition effect
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ranged to be moved into a state of magnetic’

equilibrium thereby, a load connected to and- ao

carried by the armature, and means for re
ducing said load so that but part of 1t 1s car
ried by the armature after the armature has
been moved by the magnet.

-+

9 An alternating-current magnet, an ar-

95

mature of laminated magnetic material ar-

ranged to be moved into a state of magnetic

a load connected to and

carried by the drmature, and means for re- -

ducing said load from a maximum to 2 1LiNI-

mum as the armature is moved by the mag-
“net. | ’ | | '

~10. An

mature arranged to be moved into a state of
magnetic equilibrium thereby, a load for the
armature, intermediate mechanism connect-
ing the load to the armature and arranged to

diminish. the effect of the load upon the ar-

‘mature as the armature is moved by the mag-

net. | -
11. An alternating-current magnet, an ar-
mature arranged to be moved into-a state of

magnetic equilibrium thereby, a load for the |

100

alternating-current magnet, an ar-

105
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armature, intermediate mechanism connect- '

the load to the armature, and arranged to

11}

eradually diminish the effect of the load upon

the armature as the armature is moved.

12 An alternating-current magnet, a piv-
oted armature of laminated magnetic mate-
rial arranged to be moved into a state of mag-

netic equilibrium thereby, an adjustable load
for the armature, connections upon the load
and the armature arranged to diminish the

effect of the load upon the armature as the
armature is moved by the magnet. o
13. An alternating-current magnet, a piv-

state of magnetic equilibrium thereby, a load

120

125



1C

13.

20

25

for the armature, a crank-arm and a connect-

ing-rod arranged to connect the load to the
armature, said crank-arm and connecting-
rod being
of the load upon the armature as the arma-
ture 1s moved by the magnet. .

14. An alternating - current magnet con-
structed of laminated magnetic material, an
armature arranged to be moved theréby into
a state of magnetic equilibrium, said arma-

“ture constructed. of laminated magnetic ma-
terial, a load for the armature, intermediate
‘Inechanism connecting the load to the arma-

ture and arranged to diminish the effect of
the load upon the armature as the armature
1s moved by the magnet. " L

15, An alternating-current magnet, frames
for said magnet, a laminated core between
sald frames having two pole-pieces, windings
on said pole-pieces, an armature between
said pole-pieces, a pivot for the armature
supported by said frames, a load for the ar-
mature, mntermediate mechanism connecting
the load to the armature, said core being ar-
ranged to rotate the armature into a state of
magnetic equilibrium, and said intermediate

~mechanism being arranged to diminish the

30

efiect of the load upon the armature when the
armature s rotated. R |

16. Analternating-current magnet, a wind-
g therefor, a source of single-phase alter-
nating-current supply, means for connecting
sald winding to the source of supply, an ar-

“mature of laminated magnetic material ar-

35
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~means being arranged to have less opp

ranged to be moved into a state of equilib-
rium by the magnet and means for mechan-
1cally opposing the pull of the magnet, said
0S1-
tion effect to the pull of the magnet after the
armature has been moved by the magnet.
17. An alternating-current magnet, a wind-
ing therefor, a source of single-phase alter-
nating-current supply, means for connecting
and disconnecting said-winding to and from
the source of supply, an armature of. lami-
nated magnetic material arranged to be
moved by the magnet into a state of mag-

- netic equilibrium, an' adjustable load for the

55
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armature, mtermediate mechanism connect-
ing the load to the armature and arranged, to
diminish the effect of the load upon the ar-
mature as thearmature is moved:by the mag-
net. T -
18. An alternating-eurrent magnet con-
structed of laminated magnetic material, a
winding therefor, a source of single-phase

alternating-current supply, means for con-
necting and disconnecting said winding to
and from said source of supply, an armature-
arranged to be moved by the magnet into a |

staté of magnetic equilibrium, said armature
being constructed of laminated magnetic
material, an adjustable spring arranged to
resist the pull of the armature, intermediate

arranged to diminish ‘the effect .

il

| and from said source of supply, an armature -

|

|
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mechanism connecting the spring to the ar-

mature and arranged to diminish the effect
ot the spring upon the armature as the arma-
ture 1s moved by the magnet. |

- 19."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 and disconnecting said winding to

arranged to be moved by the magnet into a
state of magnetic equilibrium, said armature
being constructed of laminated magnetic
material, an adjustable spring arranged to
resist the pull of the armature, and interme-
diate mechanism connecting the s ring to the
armature and arranged to diminis}i the effect
of the spring upon the armature as the arma-
ture 1s moved by the magnet, said armature

70
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being arranged to reduce the current in the

winding after it has been moved by the
magnet. R

20. An alternating-current magnet, an ar-
mature of la,mina,teg magnetic material ar-
ranged to-be moved into a state of magnetic

‘equilibrium thereby, a load connected to and

carried by the armature, and means for re-
ducing said load so that-but part of it is car-

ried by the armature after the armature has

been moved by the magnet, and for increas-
ing the load to a maximum after the arma-
ture has been released by the magnet. |

21. An alternating-current magnet, an ar-

mature arranged to be moved-into a state of

magnetic equilibrium thereby, a load for the
armature, a crank-arii and conmecting-rod

connecting the load to the armature, said

crank-arm and connecting-rod being ar-

9‘3‘-
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ranged to reduce said load so that but part of

1t 13 carried by the armature after the arma-
ture has been moved by the magnet, and a
stop for limiting the movement of the crank-
arm. SRR

22. An alternating-current magnet con-
structed of laminated magnetic material, an
armature arranged to be moved into a state
of magnetic equilibrium thereby, said arma-
ture aiso constructed of laminated magnetic
material, a winding for the magnet, a cur-
rent-supply for the winding, an adjustable
spring connected to and opposing the move-

ment of the armature, and means for reduc-

ing the opposing effect of the spring through
the movement of the armature after the ar-
mature has been moved by the magnet.

23. An alternating-current magnet con-
structed of laminated magnetic material, an
armature arranged to be moved into a state

- of magnetic equilibrium thereby, said arma-

L

ture also constructed of laminated magnetic
material, a winding for the magnet, a current-
supply for the winding, an adjustable Spring
connected to and opposing the movement of
the armature, means for reducing the OPPOS-

rog
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ing effect. of the spring through the move-
ment of the armature after the armature has
been moved by the magnet, said magnet and
armature being a,rr&ncred to automatwally re-
duce the current in the winding when their

relative position ischanged by the movement- |

of the armature

-_—

In. testlmony whereof I have 31gned my

name to this specification in the presence of -
- two subscribing Wltnesses

DAVID LA_RSON

Witnesses:
ArrreED C. BECHET
ERNES‘I‘ W. MARSHALL
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