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To all whom it may concern.

Be it known. that I, HAROLD ROWNTREE a

' Chleego in the county of Ooek and State of

o _'tromegnet of Whlch the followmg 1S & speel-

Illinois, have invented a new and ueeful Elee-

. ﬁeetmn

10

"This invention relates to electro megnete :

The object of the invention isto provide an

electro magnet wherein the pull exerted on
© the core 'will net be weekened by mduced.

- currents.

A further eb]ect of the mventmn is to pre—_
-vide a construction of electro magnet Wherem
quietness of action without the generetmn of

- heat is secured.

20

~ In a more. restrmted recltetlen of the eb-
Je(,t of the mventlen such invention has for

its object the, prowsmn of an electro magnet

having a laminated core, the laminations be- |-
_ing in open magnetic sircuit with respect to
" each other at one end, and in close
- netic elrcult Wlth respeet to eeeh efher a,t tbe-

- other end.
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reduemﬂ' the current.

A further object of the invention is to pro-_;
vide an electro magnet of the character above
referred to, Wherem windings or c¢pils, into |
- which the core-enters, are out of circuit at.the

- beginning of the eperetlon and are cut into -

‘circuit at the end or eompletwn ef the meve-'.’

A fm'ther object of the invention is to pro-—_-

vide an. electro mecrnet of the ohareeter re-

~ferred to, wherein the induced current is ac-
centuated as the solenoid core 1s dmwn mto
1ts coils. - - -
A further eb] eet of the mvent on is to pre-'
“vide an electro. magnet specially designed
for use n - eenneetlen mth alt emetmg cur- |-

rents.

. Otherheb]eets ef ‘the mventron wﬂl ep—-'
" pear more fully hereinafter.
The invertion consists substartlally in the |

 construction, combination, location and rela-

 tive ar”engementi of perts all as will more
. fu]ly eppeer herﬂmefter a8 ehown in the ac-

‘vention.

the solid end of such core,

mag-

A further object of the i inver tlen 1S te TO- -
~vide an electro magnet in the form of a soIl)en—.
oid, in which induced deterrms:r ‘effects at the
.eemmeneement of the movem ent of the core
~thereof are mlmmlzed while a strong mduced'
deterring effect is produced et tlle comple-
- tion of the movement .of sueb core therebv'

10131161 reeults

cempa,nymg drewmgs and ﬁnally pemted out
_;,111 the appended claims.. - '
. eitizen of the United States, - residing at', |

IA”\TU- N

‘Referring to the. eccompenymg drewmgs

{ and to the varlous views and: reference signs .
appearing thereon Figurel, is a view in sec-

tion of an electro magnet m the form of a
| solenoid embodying the prmclplee of my in- .
Fig. 2, is-an end view of the core

60

of the solenoid shown in Flg 1, and showing

similar to Fig. 1, showing the. epphcetmn of

1-another form- of electro: megnet embodylng-" ~
‘the principles of my invention. o
transverse section showmg the: eonstructlon e
%f core employed m the mecrnet shown. m
( Big. 3. :

-Kig. 4, isa

Fi 3 18 8. View.

65

o

?[*he eeme referenee s1gn 18 used to demgnete‘- o

‘the- same part Wheﬂever 11: eeeurs threugheut e
| the several views.’ |

The theeretleelly perfeet eelenmd end de- o

| 31g11ed to use e]tematmg curr ent should
‘have such construction and errenﬂ'ement; |
of the parts-thereof that the plunger or core

! would be ‘almost entirely outside of the coils "
or wmdmgs at the commencement of the
solenoid action, and almost entirely inclosed
by such coils or Wmdmgs at the completion
) ef the solenoid action, so that there would be
‘no induced deterrent effects .at the outset,
and there would be a strong deterrent’ eﬂ’eet-

reducin the current at the end of the action
or travel of the core.

Ttis also very desirable; -

It is among. the er)eelel pur oses’ of my
present mventmn to. eeeemelm

Inearrying eut my mveetmn theretere I
propose in & broad statement ef the eb%eete

75 .

85
This theoretically per-
fect, eend%wz& 18 dﬁ‘ﬁeult if not impossible to
attain, in practice, for many reasons, with
the or {11;1 1ary - eenetruetmn of solenoid. Mere-—;-'
over, it is important and:desirable to avoid
the heetmg eigeet of the current empleyed mn
the solenoid’ windings,. and also, it is*desir-
able to obtain qulemeee in'the eperetmn of -
‘the electro magnet.
‘in order to secure economy of operation, that- _
the amperage passing through the. eelenmd” '
be cut down to the leweet pess:tb e point,
 thereby economizing in. the eeneumptmn of
current without we ekenmw the er*tzen of the
electro magnet. | SRR

U -

95"'

100

theee anc

165

and purposes of my Iivention when em-= .
embodied in the form of a eeiermze o pz‘e—-- |
vide means. fer eecentuetuw or mereeemg
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~-the induced current as the core or plunger of ! ploy iron wire in place of iron plates, thereby
‘the solenoid is drawn Into its coils or wind- rendering the laminations much more per-
ings, -or this may be expressed in another | fect. These iron wires ,a,re'assembled_'ixito_aj

'way, as for instance, the induced retroactive , mass of cylindrical form and at one end of.

- 5 effect increases abnormally as the plunger or ‘the core or plun er, the

laminations or strips. 70

- core of the solenoid is drawn further into the | are brazed, welded or. otherwise formed into
- coils or windings. ~These objects and pur- | an intégral mass or connection, -or secured

]

- Poses may be accomplished in 8 wide va- | together as indicated at E', and for on]

riety

10 ments. ‘While, therefore; I have shown and strands, plates, wires or

of different. constructions and arrange- ! short length- ag indicated, the individ{l'al
|

| 4

laminations remain- 75

- described one construction and arrangement | ing disconnected from each other throughout

~ for accomplishing the ebjects and- purposes-| the remaining portion of the length-thereof.”

- - stated, my invention in .its.-broa'dest_scope 1s | To that end of the core or lunger where the

L ‘1ot to be'limited or confined to the specific | ends of the laminations thereof are discon-
15 :afrangexﬁént,shéwy and presently to be de- |-nected from each other, may be attached a gg

seribed. .

i ‘lever F3 or vther connection through which

5. The difficulty herefdforé-. encountered in | the action of the movements of the piun er.
. the use pf-_elec_tro-qlagn'et_;s and solenoids em- | or core may be utilized for operating switches
- ployed in connection with alternating cur- | or for any other purgose for which the elec-

20 rents, has been the noise caused by the alter- | tro magnet 1s adapte
- nating release and attraction of the armature | der to concentrate the

b
- —_— N a

- Tent, thereby causing an exceedmlg ‘
- tlonable -ichattering‘. This difficy ty would | energization of the cojls

If desired, and in or- g5 -
pull exerted by the

with each reversal of the direction of the cur- solenoid as the core thereof approaches the
ly objec- | limit of its movement under the action of the

or windings thereof,

.25 be overcome by.using a solid core since such | I mount a laminated block G, over the end gy

& core | resents a soli unbroken pole surface [<of the solenoid, toward which the closed mag-
- with- which the armature may make efficient | netic end of the core moves. T

~ contact, and. the residfial magnetism thereof | In order to secure the desired abnormal m-
STi1e sufficient ‘to prevent the release of the | crease of the Induced retroactive effect, or to
30 armature at each reversal of.the direction of .l accentuate the action of the induced current; 95

-

- however, another and an equally, if not | or win

the current. -When a solid core is employed; | as the g

lungdr or core is drawn Into its coils
Ings, 1n the particular form of enj-

more serious objection - is -encountered, | bodiment of this ides as shown in the draw-
'~ Damely, the heating of the core. It is among | ings, to exem;i)llif}; the broad principles of m

35 the special purposes of my present invention | invention in t

S respect, such coils or wind- 1¢q

 to ﬁrowde‘an electro magnet, wherein heat as Ings are preferably wound in multiple coils,

- accomplishing the objects and purposes of | sire

In series one with the other. If de.
y & small switch may be placed in con- .

Iy invention, in this respect, 1 propose to ‘Venlent relation with respect to the solenoid

-40° combine into one structure the ad?antageous_ core to be operated by a,
~ features of a solid core to prevent noise or.
. chattering, hnd & laminated core to prevent
heating and to that end; in.the construction.
-~ of my eleotro magnet I propose to employ a
45 core made up.of laminations, the laminations .
- being preferably, though in this respect my

Invention'is not to be limited or restricted, of

arm J', thereby separat

‘winding is short circuite
- soft.iron wire, the laminations being in open

magnetic. éircuit W_th-__’res,pect to each -dt%e_r.

50 at-all points.” except -at ‘one ‘extreme -end,

- “Where such’sections are united to form s |
- closed ma -This: construection

etic circuit, 1811 .
- m_aiy.b“e;,e‘mbc)d_ied-_ipj__a*v\riety_ of ways and
- whethér ina golenoid or in other forms of
55 electro magnets. . I da not desire, therefore, |
" tobe limited or restricted in this respect, -

solenoid winding, after
has been drawn into sy

. shown’in Figs. 1, and 2, 1t will be seen that | the additiona
" the magnet comprises 8 coi] inclos
00 - plunggr AL cF

-

-

~ comprises laminations or strips bundled to. | additional coil by its
, - Beéther, and preferably in parallel relation | the plunger or core of t]

-65 with respect to-each other. referably I em- | found i practice that

-
-
. '
L

| _ _ . only the effect of cutting down the an"i{»
_Referring to ‘the solenoid - construction passing through the solenoid to the ex ent of
nin _ | ?resiatance which is offered by .
_ Ing core or | that much additional wire, but it has a very
closed within . a ‘non-metallic largely enhanced effect in cutting down the 125

rod H*, connected to o5

such core, and which,"When ¢heeore is drawn
mto the coils, eventually sirikes a pivoted

ing contacts K3, K4,

This switch is"so connécted that 'w:hexf the
contact points K3, K¢ are closed upon each 110
other, the lowest section of the solenoid

d, but &s soon as the

-switch 18 opened between the contacts K3 K*
by the plunger or core being drawn ‘into its . .
colls, this short circuit is broken, and there- 115
fore the energizing current passes through all .-
.the sections of the solenoid Wﬁldilllf.- The
action of cutting in this extra coil of

the
the plunger or core -
ch winding, has not 159

erage

S , the coils E, being held between non- amount of amperage owing to the effect pro-
 etallic end plates C!, D'.:“The core Al | duced on the current E&ssing through this

emg placed around
e solenoid. 1 have
a very slight addi- 1+
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tional coil in this position wil very mate-

rially cut down the consumption of current-
without materially weakening the solenoid:

- action after the plunger or core has come In

10

20

-contact with the laminated . block G -In
other words, the induced effect 1s abnormally .

increased as the core or _Elunger 18 drawn fur-

‘ther into its windings, by reason of the in-
- duced current. becoming accentuated.
above indicated, this result may be accom-

As

plished in a wide variety of different forms of

apparatus, and in the broad scope of my in--

vention, therefore, I do not desire ‘to be lim-
ited or Ttestricted to the particular form
:‘3110wn.-. | - R

~ In Figs. 3, and 4, 1 have shown my mven-
~ tion as embodied in another form of electro |
magnet, in which is employed a coil F, inclos- .
ing a core O, said core being composed of lami-
nations or sections as above described with
reference to the core or plunger A'. The.

lamihations or.sections composing the core

are in similar manner to that above de- |

- scribed welded or otherwise formed into an

25

30

35

40

45

o0

Lo | _. , . 3 ; L1
of trausverse sectional area throughout the
romnaining portion of the length thereof, .

ing a contact device I

integral mass or connection at one end there-
of, as indicated at P, the individual strands

or laminations remaining disconnected from

each other the remaining portions of the

lengths thereof. The ends of the coil F, are

held by non-metallic glatesR. The welded

or otherwise connected ends of the core is pro-

‘vided with a pole piece S, designed to exert
its magnetic influence upon an armature 1n |

the performance of the functions of the elec-
tro magnet. The electro magnet embodying

this construction is designed for use 1 any.
conneection or situation where such use 1s re-
1 have indicated an ar-

quired or desired.
rangement, wherein the pole piece of the mag-

net exerts its magnetic influence upon an

armature M, carried by a lever L, for operat-

g: to open or close elec-
tric circuit between the same and a conduc-
tor strip H, carried by a support G. 1f de-
sired, the contact K, may be connected to
the lever 1, by a spring W.
however, i1s not to be liniited or restricted 1n

any respects to these details of contact mech-

anmisin to be operated by the magnet, the
important and valuable feature of which 1s

the provision of a core comprising numerous
sections or laminations, preferably sections of

round wire, though in this respect the mnven-
tion is not to be limited or restricted, such
sections being united solidly together, to
form the closed magnetic circuit at one end
thereof, and being disconnected at all pomnts

whereby quietness of operation is attained

without heat. :

In the case of the solenoid shown.mn Ifigs. 1,
and 2, the solid brazed, welded or otherwise
connected end of the core or plunger 1s faced

fall within the spirit and scope of my 1nven-

own invention -and desire to secure by Let-
My mvention, - |

3. An alternating current solenoid, having

'8

o

thp ']&mina,téd block (1, 'fthereby__ making -a
sufficiently good contact to prevent fluctua-

tions of current, which might otherwise cause .

mechanical vibration. In-any case, whether

in the form of a solenoid or some other form. 7o

of electro magnet, the solid welded portion
should extend a comparatively limited. dig- . =

tance of the length of the laminations, as any

excess of closed magnetie circuit at this point

would resilt in the formation of eddy cur- 75
rerits, the effect of which would be to produce
considerable heat. -~~~

From the foregoing description it will be -
seen that I provide an exceedingly simple

‘construction of electro magnet wherein the go -
core, whether fixed as in the case of the elec- .

tro magnet shown in Fig. 3, or in the formof =
a plunger for a solenoid as in Fig. 1,1s lam-.
nated in all transverse directions except at

one extreme end thercof, at which erid such .g5
laminations are formed into a closed mag-
netic circuit. - It'will also be seen that an -

electro magnet. embodying the features of =
construction described may be used in any . -

situation for operating switches, or for other 9o
purposes wherever desired. T

~ The electro magnet embodying the princi-~

ples of my invention is specially designed for = ..
use in connection with alternating current, =

sarticularly one phase alternating current. 95 .

n thisrespect, however, I do not desire tobe

Timited or restricted. -

Having now set forth the objects and na- .
ture of my invention; and various forms m -
which the broad principles thereof may be 100
embodied, T desire it to be understood ‘that

“many varlations and changes in the details of

construction and ayrangement might readily
oceur to persons skilled in the art and still
| 105
tion. I do not desire, therefore, to be limited -

_or restricted to the exact details shown and

described, but - - R *
‘What I claim as new and useful and of my
110
ters Patentis . - | S o
1. In an electro magnet, for use with alter-
nating currents, said magnet having a core -

formed of laminations, said laminations being
| united into 2 solid mass to form a closed mag-

115
netic circuit .at one end, and being discon-
nected with respect to each other at all other
points. R

2. An electro magnet, having a core com-
posed of laminations assembled together m 120
parallel relation, said laminations being
united in a solid mass at one end of the core,

‘and disconnected from each other at all other

points. |
_ 125
a plunger composed of laminations united -
solidly together at one end, and disconnected
at all other points. '

' . -

4. An electre magnet, for use with alter-

smooth in order to meet the smooth face of | nating currents, said magnet having a core 130




s

consisting of sections of soft iron wire assem-
~ bled together, -and united into an integral

~“mass at one end of the core, and disconnected |

. at all other points. S R
- 5. An electro magnet, for use with alter-
- nating,currents, sald magnet having a lami-

‘nated core, the laminations-of such core

~being formed into- a solid inass to form a
- closed magnetic circuit with respect to each
10
‘open magnetic circuit at all other points.
- 6. In an alternating current solenoid, a.
~ plunger or core in, combination with coils or
. windings, surrounding the same and so ar-
15
. abnormally increased as the plunger is drawn
Jnto said coils or windings. S
- 7. An alternating current solenoid, having
» .8 Core in combination with means for in-
20, creasing the number of turns of wire sur-
- rounding the core whereby the induced cur-
-‘the coils. - - e
<+~ 8. In an electro magnet, for use with alter-
25 nating currents, said magnet having a lami-
 -nated core, the laminations being united into
- asolid mass to form a closed magnetic ciréuit
with respect to each other at one end, said

, lammations being in open magnetic circuit
30 at all other points, and a. magnetic. mass |

!

other at one end, said laminations being in |

ranged that the induced retroactive effect is-

| natedcore-or plunger, the coils or windings

-
4

-

g
A

y

° Witnesses:

886,860

mounted adjacent to the. closed magnetic
circult end of the core. L

9. A solenoid, for use with-alternating cur-
rents, said ‘solénoid having a movable lami-

of said solenoild being sectional, means for
short circuiting a portion of said windings or
colls, and means actuated by the movement,
of the solenoid for breaking the short circuit.

10. In an alternating current solenoid, a 4¢ -

| laminated core, the laminations being solidly

united into closed magnetic circuit relation -
with respect to each other at one end only,’
and a laminated magnetic mass mounted ad-
jacent to-saidend. -~ - . 45
~ 11. In an slternating current solenoid, a~
movable core or plunger, windings or coils;:
therefor, sald windings or coils being in sec--
tions, a switch normally short circuiting a
portion of such coils, and means actuated by 50

TounNC _ 7 the in cur- { the movement of the core into the coils for
.xent 1s accentuated as the core is drawn into

operating sald switch to break the short®™
cirewit. < R

In witness whereof, I have hereunto set
my hand this 21st day of June, 1905, in the 55
presence of the subscribing witnesses. - T

"HAROLD ROWNTREE.

- . ERNEST A. BAUGHMAN. -
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