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| Ta" A whon it ?’J’b@?_’/ conceri: |
- Beitknown thatl, JorN D. Ix LDER a citi-

JOHN D. IIILDER OF YONKERS, NEW YORK, ASSIG\TOR TO THE OTIS"’-' '
T ELEVATOR COWIPANY OF EAST ORANGE, NEW JERSEY .

ELECTRO MAGNET

SPEGITICATION fcrmmg- paﬁ: of Letﬁerﬂ Pa, ent I\T 0. 677 3569, dated July 2 1901

&ppllcatmn filed E\.prll 17, 1900. Ser 1‘L1 ﬂu, 13 260,

(No madel )

zen of the United States residing at Yon kers,

in the cou nty of Westchester and State of New’ |
York, have invented certain new and useful
B Improvements in Electromagnets, of whleh |

- the following is a speclﬁcatlon

IO

My invention relates to impr ovéments in
electromabnets, and has for its object to pro-
vide what may betermeda multiple” electro-

magnet and to these ends my invention con-

~ sists in the various features of construction

- wherein I have illustrated a preferred form

20

. | 30

- of amagnet-core flame
- vation of the same.

ture. .

tacts. .
econtacts.

and arrangement of parts havmw the general

mode of operatwn substantmﬂy as herem-'

after more particularly set forth.
Referring to the accompanymn‘ drawings,

of my invention, Figure 1 is a front elevation
of a device embodymﬂ' my invention. Fig.
2 1s an end elevation. Flﬂ* 3isan elevatwn

I’w 4.1s an end ele-
Fws 5 and 6 are re-
spectively front and 51de views of the arma-

respeetwely, of the plate supporting the con-
Figs. 9and 10 are similar views of the
Fw 11 is a side view showing a
modification of the contaetg, and Fig. 12 is a

diagram qhowmn one manuer of: usnw ny 11’1-'

vention.
While my 111V6111310n whlch as above mdt—

~cated, I have eonvement]y termed a “mul-

~ tiple ” magnet, is adapted for many and va-

rious purposes, and the details of construe-

tion and arrangement of parts ean be varied

to suit the paltlcular purpose for which it is

o intended, the form in which I have chosen to

- 40

| .-pa,tent broadly speaking,
- comprises the use of a series of electromag-
nets which are arranged and connected so
that they control resmtanees in the motor-

45

- illustr ato my invention is adapted more par-

- ticularly for use in connection with means
for controlling the operations of electr omag-
‘nets such as are described in my Patent No

612,629, granted October 18, 1898. 1In this

- eirenit, cutting the leswmnees in and out suc-

50

_InotOI'

-cesswely and gr adually, as - required, and op-
erating automatlca,l]y in aceordance with the

Varlatlons in the curr entin the circuit of the

Figs. 7 and 8 are plan and side views,

one of the features

1 110‘]11311638

3

?and whlle this eml may bo

110us connectwns mth the motm and one of

‘the simplest and most desirable eonneetwns -
‘is to control the resistance of the armature-
cirenit of the motor, which resistance is in-
cluded in the (311'(311113 on starting the motor

...........

and is wradua,lly and sneeesswely cut out as -
the motor attains a greater speed, plOdﬂClnﬂ‘

more counter eleetromotwe foree, or other-
wise, and I will explain the prefetred con-
‘struction of my multiple electromagnet and

show one mode for controlling or varying the

6o

resistance in the ar ma,tme circuit of the_ L

_motol

Referring to the dlawmfrs A 1nd10ates a

suitable base, preferably of some insulating

material, as slate marble, vulcanite, and the_' |
like, upon which the parts of the ma net are
‘mounted. Upon this base are secur ed anum-
‘ber of magnet-cores B, which are shown in

the presentinstance (espeuallv in Figs. 1and

2) of a U shape, each having a core-piece

7}:1:'_

proper, B’, a yoke -piece BB%, and a standard B3,

formed in one piece, and there are mounted on

the base a number of these cores, five being
shown in the present instance, although, of

‘course, thisnumber will vary awordm o to the

7_5. .

xeqmrements of any pa,rtlcular case, Instead |

‘of making these.core-piecesseparate they may
be made, as 111(110&139(1 in Figs. 3 and 4, in one

3¢

singleframeorcastingin Whmh thereisaplate =~

or yoke—-pleee B4, havmn'a,number of standards
B® projecting from the upper edge and hav-
ing a number of core-pieces B projecting
from the lower portion of the plate, the plate

being cut &way, as at B, for the purpose ot
Mounted on these cores 18 a sin-
crle cml C, arlanﬂ'ed to emblace all the cores,

structed I have shown a spool consisting of

side pieces ¢ ¢/, preferably of brass or some
other non - magnefic material and having

openings c? for lwhtness, containing a smt—
‘able number of coils of wire ¢ Wound in the
‘usual way, and this coil C ecan be secured on
‘the cores in any desired manner, and I have

‘shown split pins ¢® passing thr ouﬂ'h the open-
Also

ings in the ends of the core-pieces B3'.-

mounted on the base is a suitable plate D,
‘having a number of projecting arms or sta,nd- |
ards D, and mounted on these arms or stand-
Sueh maﬂ*nets may be used in va- | ards are the. armatmes]l there belnﬂ' asmany

variously con-
90

I00




IO

- ings of the aImature

‘pieces in the multiple magnet.
"ent instance these armatureq are made as best
shown in Figs. 5 and 6, in which the lower

armatures and st&nderds aS thele are eore
In the pres-

ends are blfurca,ted formmﬂ' arms e, embrac-
ing the stendards D’ and pwoted thel eto by

'smta,ble pivots €', and one of the bifurcated
- arms e is provided with a projection e?, hav-

ing an opening through which can pass the

conductor hereinafter desembed This open-
ing is shown at right angles to the pivot-bear-
Progeetmﬂ' from the

front of the armature is.a lug E', which may

~be utilized as a weight to make a weighted
armature, and which z also may have a Sultable |
stop E?, shown in the:form of a bolt passing-

throun‘h the lug K, the head of the bolt nor-

| ma,lly impinging upon the extended end of

20

the standard D', and by means of this bolt
the normal posunon of the armature with re- .

lation to the magnet-core can be adjusted

20

with accuracy, end when desired some means
may be provided for securing the bolt in ad-
Justa,ble position, and I heve shown a split |
25 pin € passing threun*h an opening in the lug, -
~ with the lower end of the pin embracing the |
| squared head et of the bolt, -
"E in the present instance are also contact-
carriers, and while various forms of eentaet%.*
‘may be used ‘I have shown in the present in- {
stance the free end of the armature as being |
provided with a perforation &5 in whieh is
supported a contact I, shown in Figs. 1 and

- 2 as consgisting of a plate or disk f of metal,

35
40
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such as copper, and insulated from the arma-

tnure by disks 7', and the disk-pin f2, attached |
to the plate of copper, is also insulated from |
.the sides of the perforetmn ¢’, as shown, and

the contact is held in plaee by a emtable
washer and nut 13

therefrom; but preferably Iinsulate the con-
tact and provide a conductor G, having a con-
nector G’ secured to the centeet F by the nuf
13, and this conductor is insulated from and
passes through the opening in the projection
e? of the ermature and is secured to the bind-
ing-serew G?, mounted on the base A in the
usual manner. Of course other connections

between the centeet and binding-serew can |

be used; but by arranging the condueter G

~in-this form it maintains a praectically con-

6o

6:-'

| 'sta,nt relatlen to the armature so far as weight
is concerned, and it is held in a eenvement.
position Where it is not liable to be disturbed
and does not interfere with the adjustment

of the armature, as hereinafter set forth.
Cooperating with the contact F on the ar-

matme are one or more contacts H, which

are mounted on the standards B3, and while

this contact may vary in eonstructwn in Kigs. |

~1and 2 I have shown a. plate or eocket H',
receiving and holding a carbon contact- bloek
H?, and this socket H' is mounted on pins A,
preJeetmrr from a plate H3, secured to the

standard B?, and there are smtable sprmn's

. Itisof course possible to
include the armature in the circuit, and in
“that event contact F need not be msuleted

These armatures q
{ following the ermeture contact after it has

- 817%,359

h' surrounding the piris and holding the plate

or socket H’ unde1 spring tension, there be-

ing split pins A®in the ends of the pins A.

70
- 'In order to secure ﬂ'eod electrical connection
between the sba.ndmd and the contact-block
 H?, I connect them by a flexibleconductor H*.

In Fig. 11 I haveindicated a somewhat dif- |

| ferent censtl uction of contacts, wherein the

75

armature-contact is practically the same as

that above described; but the contact mount-

ed on the standard is made of two different :

‘materials, there being two plates or sockets

J J, mounted upon the. pins h of the plate

"H3, and one of these sockets, as J, contains

_30

2} gra,phlte or carbon block J?, whlle the other

comprises or supports a bloek of copper J3,

the two forming what may be termed a
- It will be seen that the

‘““double” contaet
carbon or graphite contact-bloek is thicker

than the copper block and nermally projects
beyond the latter, so that in making contact -
the copper contact- plate 7 first impinges upon
‘the carbon or graphite block J?, compressing

its spring and then complet.mfr the contact
with the copper. block J5. So, too, on break-

90

ing contact it is first bloken between the two -

copper plates, the carbon or graphite plate

left the copper plate J3a certain distance be-
fore it completely breaks contact.

With this -
construction the metallie eontaet-pletes are

brought squarely. against each other when

eonnectlons are ma,de but first the armature

| contact-plate impinges upon the carbon or
graphite contact, and in breaking the metal

100

plates first eepmate while the embon con-

tact is still bearing on the armature contact-

| plate, so thatthe first making and final break-
ing is done between the lneta,l contact-plate
ef the armature and the earbon or graphite

member of the other contact, thus avoiding
the possibility of having the eenteets fused

together by producing an arc between the
| This .construction I have
found exeeedmn'ly useful, especially in con-
‘nection with heavy cur rents, where the ar-

metal surfaces.

108 o

110

matures are intended to operate quickly a,nd'_ -

where it is essential to have as little resist-
“ance between the contacts as practicable, and
where it is desirable to prevent any sticking

T1I§

or burning or arcing at the contacts, and 1

am enebled {0 utlhze all the advantages. of

broad metallic faces between the eentectsﬁ_
‘and also utilize the advantages of the use of

a carbon eor graphite eontect in connection

such construetion. -
In a multiple magnet sueh as IS deserlbed

one\of the principal objects is to arrange the
~armatures so that they will be operated sue-

cessively and progressively in. accordance

with the variations in the magnetic effect of
the current passing through the coils of the

120

with a metal contact, and thus avoid all the o
“difficulties and eﬂsam the edventagee due to

125

magnet, and this may be accomplished in '

many ways. Forinstance,the armaturesmay
-be dn‘felenbly Welghted end When they are

"'-'_.. -




Cernase

in their normal posmons (shown in’ Flﬂ's 1 ‘_;'

e ent l‘eSHltS Wlthout depmtmﬁ f1 om the n‘en-f RS
~and 2) the difference in weight will determme. “eral prineiple of the invention. - '
- which armature will operate first, and I have | I do not herein claim the eonstrnetmn and 70
- shown armatures 1 and 2 as hawnﬂ' lugs E' of | arrangement of circuits described in connec-
5 different sizes, and this will accomphsh the | tion withan electric motor, (mmep&rtwularly; -
~result under certain conditions. OQne way of | illustrated in Fig. 12,) as the same i1s held to =~
~ getting a more refined adjustment is by ma- | constitute a separate invention and will be - -
. _nlpulatmn‘ the bolts E? so that their heads ! made the subgeat—mattel of ! sepmﬂate apph-_ 75
. will be adjusted at different distances from | cation. - | |
10 the lower portions of the logs K’ and the ar-| What I ¢laim is— -
- matures will be norm mally at different dis-| 1. A multiple magnet Comprlslnwabase a
~ tances from their individual magnet core- plurallty of cores mounted on the base, acoil -
- pieces B, and of course they will be attracted | embracing all the cores, and a plurahty of 8o -
- and operated by the magnet according to the armature% coOperating with the cores, sub- .
15 strength of the em"rent passing thloucrh the | stanfially as deseribed. .
o 'magnet coil or according to the lines of force| 2. A mnltlple magnet comprising a ba,se, &
~_ produced -thereby.. Other ways of accom- -nlumhty of cores mounted on the base, a coil
- . plishing this result knowu to elecmemn% can -embracing all the cores, a plurality of stand- 35
. also be utilized. [T 1 ards, andan armatmemounted on each stand-
20 InTig. 12 I ha,ve shown one cwcmt wherem -ard, substantlally as described. R
. my multlple magnet can be used for the pur-| 3 A multiple magnet comprising a base,a
- pose of contmllmﬂ the armature resistance of | plurality of cores mounted on the base, a. coil -
- the motor, and in this diagram M is the ar- | embracing all the cores, a plm*ahty of stand- '90 o
- mature of a motor M’ the bhnnt ﬁeld-marrnet} ards, an armatme pwoted to each standard, -
25 coils, and m m/' m2 m? sections of an acceler- | and means for independently adjusting the |
o atmﬂ' armature resistance normally included | armatures with relation to the cores, Substan-.
in the armature circuit. Connected to these tmlly as deseribed. L
- sections are the armatures E of the magnet | ~ 4. A multiple magne tcompusmwa, base, a 935
o represented by the sections n n' n?n, and | plm ality of cores mounted on the base, acoil
- 30 the pole-pieces of the magnet B are repre- | embracing all the cores, standards, and arma-
. sented by the parts oo’ 0? 0% - Thereis a shunt | tures pwoted to the standmds the armatures
- M¢around the motor-arm atme ineluding the | being p10v1ded wmhlnws snbstantmllf as de- -
-~ eoil M8 surrounding the poles of the mag- | seribed. - I00
© net. Inm this dlaﬂ'ram the. squares 1. 7’ n*nd | 5. A multlple maﬂ'net eomprmw a b&se a
35 [representmﬂ' the armatmes are shown as ar- | plurality of cores mounted on the base, a coil
o '_-ra,nged at varying dlstances from the pole- | embracingall the cores, standards, armatures
. pleces 0 0 o° 03, and 1t is evident that when | pivoted to the stfmdards the armatures being
- the switeh S is closed the current passes | provided with lugs, and adjustable bolts COn- 103
B through the accelerating resistance-sections | nected to the lun"s zmd bearing on the stand-
- 40 m-m’ m* m® and thence passes through the | ards, substantmlly as deseribed . |
~ windings of the motor-armature M, whlle a 6. -7i'he combination with a base, a pmmhty
certam amount of current will fAow through | of U-sh&ped pleces each formmﬂ' a core, a
- the shunt-cireuit M2, energizing the magnet | yoke, and a standard, of a coil embmemﬂ' the 110
" B to acertain extent and as soon as this is | cores, and contacts supported on the stand—. |
45 sufficient to attract the squaren, representing | ards, substantlally as described.
- onearmature, the resistance m is cutout and | 7. The combination with a base, a plur&hty
- more current ows through the armature. | of .U-shaped pieces each formuw a core, &
- T'his in turn causes more current to flow Yoke, and a standard, of a coil embraemw the 115
~ through the shunt M?, and the maﬂ'neb 1s fur- | cores, contacts supported on the sta,ndards,
- 50 ther energized and the square n', represent- | a series of arms, and an armature mounted
- 1ngthe second armature 18 a,ttracted cutting | ‘on eacharm: ea,rr'ymﬂ* a eontaet substa,ntlally
o _out the resistance m’ and S0 on, the Seetmns-_ as described. | S
of accelerating 1*esmtanee being cut out more | 8. The comblnatlon with a ba,s , of aplural— 120
- orless, accordmcr to the amount of _current | 1ty of cores, & coil embracing all the cores,a =
55 which flows thmtwh the shunt M? So, of | plarality of standards carrying cantacts, a
. course, if the amount of current ﬁOWlnﬂ" ‘plurality of arms, an armature carrying a
~ through the shunt falls the various ar matur% contact mounted on each arm, and means Tor |
- will assume their normal pOSItIOIlS sueces-. _mdependentl}r adjusting the armauures, sub-izs
~ sively, cutting 1121 the sections m m' m*® m3 of | stantially as described. |
- 0o the remstanee In this way L provide a very | 9. The combination with a n armature pro-_
~ delicate as well as &1mple means of control- | vided. with a Iug and carrying a contact, of a
~ling the armature resistance which is en- | conductor connected to the contact, -r:md -
| __']t1relv automatic and subject to varying re- | projection connected to the armature fcu sSuUp- 130
- quirements. Of course while I have shown | porting the eonduetor snbstauumlly as de- o
65 this particular apphcatwn of my invention, it | seribed. o
- may be applied in various positions and an-| 10, The eombm&tmn with a woteéi armas

der V&I'IOHS eondmons to accomphsh dri Ter- 4 ture pmwded mth a lug, of an. a,d;] usta,ble bolt B




&

11,

prising a plate carrying pins, of a socket

- mounted on the pins, a contact-block carried

10

rying a metallic contact-plate, of two spring-
controlled contacts one of which is of metal
and the other-of carbon, the contacts being

15

| alranﬂ'ed substantmlly as descmbed SO that _

by the socket, and springs interposed between

the plate and socket, substantlally as de- :;_'
| name to this specification in the plesence of

1 two subscmbmﬂ' witnesses.

seribed.
12. The combmatlon Wlth an armature car-

_-6'?75-3'59_ '

13. Thecombination with a,ﬁ armature hav-

faced spring-controlled contacts one of which

in the 1ug, means for securing the bolt in po- | the armature plate ﬂrst 1mp1nﬂ'es on the car- :

“sition, a contact on the armature, a conduc-
tor connected to the contact, and a projec-
tion supportmn' the conductor qubsta,nma,lly ?
as described.
The combination- w1th & contact com- |

| bon contact and thenon the meta,lhc conta,et o
substantially as set forth.

20-

| ing a flat-faced metallic contact, of two flat- .

ig of carbon and the other of metal, the car-

| bon projecting beyond the metalcontact sub- .

stantially as described.

In testimony Whereof I have 1n'ned my

J OHN D IHLDER
Wltnesses - |
 FrRED. W. NEWELL
E. W. YEARSLEY.
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