————

No. 870,029.

PATENTED NOV. 5, 1907,
J. H. HALL.

SYSTEM OF MOTOR CONTROL.

APPLICATION FILED MAR. 19, 1908,
2 SHEETS—SHEET 1.

il
J-3
f

INVENTOR

AT TORNEYS



No. 870,029. - PATENTED NOV. 5, 1907.
J. H. HALL, -

SYSTEM OF MOTOR CONTROL.

APPLICATION FILED MAR.19 1906, | |
| ~ 2 SHEETS—SHEET 2.

— E -— 03
I 7 T
™
N
P s |
' ™ +—p W
RS O-
1% s ? _
L
\, Q‘b %
+
¢
WITNESSES: “j | INVENTOR
o u ﬂyﬂ'—y M Race
— e
H 7 d)M MM-"“—,

ATTORNEYS
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| ';'*To all whom it may comem

COMPANY OF. CLEVELAND OHIO A CORPORATION OF OHIO

, BYBTEI OP IOTQB. CONTROL.

_——

Bpoc:l.ﬂeatmn of Letteu Patom

- i‘a’-ténted Nov. 5, 1907.

- Apphoa.tlun ﬁloﬂ Inroh 191 1903 Berial No. 306, 757. .

-Be- it known that I JAY H HALL a cmzen of the

| '1" ':-L nited States, resldmg at Gleveland in the munty of

ynhoga and State of Ohio, have: mvented or discov-

5 ered new and useful Improvemente in- Syeteme of Motor

B 15 the. revemmg mechnnmm toa mlmmum'* and to pre-.
; 'L-_vent the. opemtlon of the reversing mec"hamsm when
any! curront. is flowing in the motor CII(!llit

25 o

Control ‘'of which the following is & epeclﬁeatlon ‘
- My mventlon relates to eyateme for (-ontrollmg one
or ngre elect.rlo motors from a point distant-from: them.
The ob}e(,t.e of this invention are to pro\rlde a system

the mmtq-contnoller with “ the magnetlc controllmg |
'1.

mechamsm in whl.éh eystem ‘the motor current.is al-
myl broken on the first of a series of resistance. control-
~ling: dntchee, 10 cut down the number- of operatione of

Thm eye-
tem is npp]icnble to the control of motore On one Of IAore -

r'm of An: eloctrlc-raﬂmhmn in ‘which all the motors
-may. be eont:rolled from-one mneter-control:ler and- in
‘which but two wires are requlred to ‘connect. euch
| mastm'-eontrolleu' to t.he eontmlhng appantul of each |
CHr...
| Refefnng to the dnm wlnch fon:n a pa.rt of thle |

ion, Figure 1 is's dngn.mmatm 'view of one "-_,'mre leadlng to one of the peu' of auxlllary contactaaof

.....

i fa'm of my mventlon, , hmn t.he revwng ewnchee

35

: '40 3! i8 connectedtothe poeltwe ' _'

50 ¢

section R! to the. fixed. mntpct for the switch- 8t
'_.'_i_.-smtcheeﬂ‘andS‘m gnnecte
45 .
 SandBare connected to the brush.A? of the motor M;"
" and the fixed: eonueth of themtchee S‘ and 87
‘brush. A* of mid ;notor It will thus be: 8pen. ‘that
motor circuit .is,- Vhen dle," open: at’ three dJﬁerent
groups of mtches one at the switches Stto S¢: - one at
the switches S and 88 a.nd ore at the mtchee S7and .

.
11111

vmer :w dlﬂerent&omthl.t of Fig 1.

- aenei of Bmtcheethrown i auceemvely by automatic
acceleration ih socordance. with the. principles of Let-
tenPatentNo 772 ?77 rante foA.rthurC Eaﬂtwood
'Thess: mtcheﬁ are: shown with their fixed contacts con-
nﬁctea mth the. chﬁerent pections rR‘---I‘l‘JI of the reelet-
s;nee R ii.the. manner shown An md phtenth-» R
ﬁle remetance R is connected to.one termmal of the
ﬁeld F of the motor M, the: other. tenﬂm&l of mld ﬁeld
- being connected to the mtchea 8" and $#., Theswitch
gin-th ough | theswitchs
8 a.nd the switches St—8¢are conhected to:a commm
wire lea.dmk fromthe: wire which; )olmthe resigtance -
The

_ ted tq the _negntwe main -
through theswitch 8. Theﬁxed contacts of them@chen

tothe

S*. ‘The switches R md 87 opertte in pairs alternately

- w1th the switchee 8% and 8¢, thie closing of one pair caus-.
the rotatlgn of the motorm one direction, a.nd the*

i-.-.

-30 RefemngﬁrsttuFlg.l 8, 8 8 and S"repreeent
" -f-;amtch B! are ont oppoelte sides of the pwot thereof, or
.otherwise 8o a.rranged to insure that both of emd pen'e g
- .J'".'w111 not be bndged at the same instant.” ;
{ .- The operation of Fig. 1. is. a8 follows the perte belng |

| as shown thereon: If the. switch G be moved to bridge
‘the contacts G* and G2, the current’ from the positive
cotitact G® ‘pasees in parallel”to- the, solenoid of the
switch Stand. through the aunhary contacts a.
"_.'the contacts @ the' current, passes to the points o and o!
a.nd through the eoleno1de of the -switches S5 and §7°
956
|-their “contacts: - The . closing of the switch. 8¢ also:
| -bndgee its auxﬂlary contacts, by wh;ch the remaining-
_terminal oI the solenoid of the switch S! is connected to
the negatwe mgin and mld switch SUmoved - to' ‘open
"the contacts a and. c]om its main and other pair b of
“The motor circuit 1s now closed .
the “and 1hay be traced as. follows: from the positive pole of
-the emtch S t.hrough the emtch St .the-whole of resist-
-'" Lance R the ﬁeld F. the emtch SI the brush- A‘ the'.
‘motor M, the brueh A2, and the switch 8% to the nega-
tive pole of. the mtch S:. The other reetet.ance con- -
trotling switchee will be thrown in automat,lcally asthe
"'motor epeede up in a manger well’ known ' If the mas-

Zf'fﬁnxﬂlary contacts. .

The eolenolde of the emtchee S° and- R,

'The wntchee S8 are prowded wlth a pa.r.r of aux-
lllary contacts, one: being’ c.onnected to the negative

other peir in tne oppomte du'eetlon An 1nterlock1ng-
| ‘bar ¢/ is provided between the mltchee S%to S* to pre- -
vent both- members of either pair from cloemg at the
'ee.me tlme |
‘are in series and bridged across the mains; and the .
| ‘solenoide of the switches S7 and SEi are also in eel-lee a.nd
"connectod ACross Lhe mame | T

|
| 10 of motor: control umm prefembly 'l;wo wires:{o connect |
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main, and the other to the ﬁxed conta.(‘t of the eueceed-a

_,mg switch.- The w1re eonnectmg the eecond oi t,he se,ld
aukiliary contacts 1ncludee the aetuatmg eolenmd of. o
gaid succeeding switch. o -

The switches ¢ and §¢ each have B pau' of auxlhary'

conﬂaote one -contact of ei.ch’ pair being eonnocted to’

“the: eolenmd of- the’ emtch St the eecond contact of
“switch % is connected to the negatwe mam a.nd of the
f,emtch SﬁL to the poemve main, . o0 T
'O is a blow-out magnet. prowded for the emt.ch S1
whlch is the only switch requiring:such a device. .
-G repreeents theé switch of the mestEr-controller con—‘
ectetho the remammg termmel of tBe Bolenold of the
| -switch'f SL.. e - | :

-Gt and G’ are two ﬁxod eontacts connected to . emgle

‘the switch 8!, the other contact-of eaid pair bemg con--

| nected at o-to the wires conpecting the solenoids S and
-.1'8‘ ‘and at. o to the wire. connectmg the eolenmde 87

.- and s

70

75

80

The two- parte of auxlha.ry contecte controlled by the. o

From

to the negative. nain, ‘causing theee switches to close
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ot

lO S and, S8 is cumpamlndx Jarge.
~F fioldpswiteh he' movedragaitr to hridge the- fml’tfuh |
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ter- commllel qwmcn G be now thmwn to +the oif- ptm-

L1017, the swilch Sl opum blealmlrr 111(3 11101::51 circuit

.Where the blmvaut ingghet .0 s plovlde{l “and thL“

siwitches 8281 muﬁedmtelv open. - The switches 8%
fmd S do- not opemte hecaude their. qnlenfml W mfhnrra
are eunneded in series with. the n]u,lmd wmﬂmfr% of |
the qwﬁ{he ¢ and g8, 'ie%pw‘rwelv “and the switches-
S¢and ST remaiii (1{)'--(,(1 bx vutuv of the" siall airgan.
in themaguﬁh{ circeuit. while the air- tnqr{ﬁ{lm swilches
H the 11‘14*461-—(11}1—

G 1l G thie switelfes Shto ST (‘lﬁwe by dmmmt:f
JL(ElPLdHUHﬁbldll]]]“ u}}t‘le maotor in tll inue 1110( tnm
Q8. hcfme withinn: mm enent of 111{* rey l}l“-«-f]l”‘ Ijlf‘{’}h‘ll‘l-
1810,
- piMilUll So4nSs L Imrlge *1116 mmﬁnh (:- aml Gl the
cuirent. flows™ fronr the pusitive main’ through {he
CewiteheS the qolﬂmﬂdq of {he mﬁc*h& S“ aml S8 Ihi’
IJUII}LE O and 0’ 16 the auxlhqw contact tl}f‘ mnmft
G®..and the switcly G to the negative contyet. (,-r

._1)emg le}%ed throtgh the .Lmu]mw cotifact of ‘3” hui

the funent 3y 111 flow Hmmfrh ’hf‘* armad Gre Ar 1n H:e |

Inppome dlmcium the ‘cwrrent through the ﬁeld F not!
~being chaﬂged

_:SWltch r:l(}*ned the contacts (! and

’lhe makmn‘ of the cire WL, the}e
fore cnnﬁned to the contax t% of the switeh ,b” whul
prwnled ﬂwth a’ blowout.

.i

’rype wlu( h T Wlll now. dest rlhe

The contd ct of the pair.« 10t connéc L(,d £0 1 tHie nmster
-'( (:-ntmlle1 leads 1:0 ‘1 1101111, p hem een the snlenmds m
Ceanse the con-| |
tact fi nﬂ"em D cll'ld B to ]” ‘md the cuntm t fmgers- D""‘i' ,-" "

and B to K. to contact wifhi. certain. contact: plates as. |,
~ ,If:allv conti‘olleﬂ IEVBISIH,E; me;hafmcun for cmdrmotor ‘and

.:c-lmv 1, OF m mnlmt wuh rutam 01]1{,1 (011151( ts as

Jntar't Imﬂm

“The sn]enr:‘u] i ]IJJ-: its 1ema1nmfr Lm Inin: 11 CONNEC ted"’_

to the positive main, 1}1101*10*11 the switch S, a,ml the;

,'Solenrﬂd n has %is remaining -ferminal’ ]r.,;:mer1 m {rm-"~-
“The . c::}nt.;ui"
--ﬂnn'er D-is canner*ted fo the negat,we mam and th(, con-,
E ':'-I'_-ta.ct fmger De, |
'_-,ra;nf*ul to- coma,ri with the plmes d and ¢,. w]m,h ale'
: conneeted thmun—h 3’ comrnon wire 1o Lhe solenold of |;;
g the Sﬁf 1Lch St

efr&tl‘xe lma:m In mfrh the 1 11,011 S,

1o the. pmmtﬁe main. «

m :}PI‘IEb ‘m (85 1he mams

Ii the master -smt(h G be II]U‘JE:{[ tn budﬂe the (011-'_-
tacts 62 and Gy the ment from the p-:mlin ¢ Main Wlll” a
_pass thloun'h the ﬂv“ltw}’l NS the 501011(;111 ?'n,,th(, pr,unt.__;
b2 and the contacts a, 1o Lhe negative main thlough’

l

- 5-370,‘02_9

S , =

rrrrr

“$o as tu move ‘rhe (*0]11‘1{{ pLJte mto wmact W 1'th the
c*ont act fingers, as-shown, ,A,‘* soon as the plate ¢ angl
tne fitiger D¢ ontatt; the “CIECH ilt ’r}mmgh ﬂle S()lenﬂld

ma,mﬂcontzu*us axd 1t% previously open ‘L‘LIXJII’L]“Y con-.
btacts b, and vpening the -conta ts a. The motor:cir-
‘cuits are now. ¢losed and the sw mhe% S2 to S‘* wiall bre
| ihlfmhm ﬂmnmfﬂlmllv as in 1*1"' . e e
the positive 111;1111 ihrough the ¢ Swit ch 8, the sw iteh S,
1he 1ef-1r.~,if.111w !{ the feld -1, 1115 mnlf’u:'t fingers- Bq
and ]5 ’rhe 'mxmtme A and themntfui imn'els B2 and’
BT {0 ahe ne“du\ '1‘11..1111 “The f-ulleni also. ﬂtmq 110111

<1 the: nm}te;*%mtch (i e moy ed lmm Ihe mi-.-

’l‘lw
~gwiteh 8T 1.1;'11] be ac tuated as béfore. 1t ‘*ijlf‘llflld circuit

Thrs ‘motor aocnrdmwly rotates in. the“*.
. Opposite difection from whai it chid ulmn the m.,mm*{ R
- W htlr}exm Lhe-

- motor is reversed the w.lt{,h S« dnnr}t tlor(ﬂm i}, t]w_’. ¥ Uﬂfu maot U]m‘ﬁ il ﬂ{m througl the feld T ihe eontact
" _reverser ha% cumplued its movenent, (Irmnn 't he aux-- |
iliary cortacts which unuple e thécireuit of the u:o}ett‘l—'

“.0id of swilch-S/.

",uwmcs l.. and B0 ie négative main. - 2w L |
Ii the 1:1*1&1@1 -switch Pe.moved to (Iw-o the pnni;acts
G aml (7 he mment will ﬂuw from Lhe maater-mn-

Su]enoru:‘ ?’1 1o ihe n(,,qalne nmm The. Eulenmd NW 111
nuw mse Lhe cOnTACE fingers t contact w 1th tlie pl.ites
10 tllen x 1n‘ht “The HOLOT t}mm{& will Lhe}:l be-as fo]-
L.J“b Iium ihL pmltwe friain; through. the %1»1t('h S5
ihe le%lql&m
qntl B—* ‘the cmrmtme M. and the cmrtact imgers B and

o rl‘h@ (‘11113111, thl mwh the

l”_lo the Tegative ‘main’

H.Il“'Oib I .;ln,d Tu the arinature M!, and the. GOllti'lCt
ﬁnfrer% LLand’' ! mlﬁhe zﬁég%t’n &ain:

IL the lnﬂ"‘{{‘i-—*ﬂ?ltfh he;'
thrown quic 1{1y frowy the, (ontact% (s* tmtl G i, the mui_
xtaom Gl and G3 a&ml {the switel 8t athuld nﬂt im an f;
reason open«thé mlem ((mld not pas-~ .o 111(:- rev uwmw
swnch solenfnda ONnag <~<:11nt ‘Of 1I1e a1 hqw mumcl%,,'
a bemg open, ther uhy pmventmfr the I;U'aa;lnhtv of ihn_
cuirrent heing hl@ken on 111(, réversing swile 1 oniacts:

Refeumgmm to. I*lg 2 i]lf‘Illlﬁlel-{{}nﬁl’}n(* and the’|
-"Jpcalﬁ-tanf'e LUI]UU]] mrr m@r hfumm are 1he sune .:1% m*‘
Tig. 1 Jbut- the levemng e hanmu 18vof ;1 {hﬂewﬁ |

‘those to thé right of the unes ]lf;lW in contact w:tth the_

. ll

These ate ar- |

n-ﬂ_a gﬁf”ﬁ ‘_.-'-

:.LE

BW 1Lch 1:-.. mm 'E:{l tn 1]1@ oifﬂp(}fs.ltlon as - shown the«ﬁru—

LT T | S TR IR (1 P S PRI EL P

Ur-' in

not be’ 40 tﬁlatetf until g smtgh St 1& open, and when

I the it everset is sperated e switch S cannot Qlose u,nul

tne. GJI){:‘-I afion of the rev erseris complete~ o T

upemted .sw.l_t;;h au(h as the swﬂr:h S but to the a’[ltﬂ
mah(‘ §W It(‘h S or itg equwalem RO ST P

tht Pmt theu,r}f T e T S, ey Tr*..

ll-|

I f]:&lﬂl——- 163:.5*-1‘ b

:1 mawnetlcally (}pemteﬂ main smlch thelefm, a marrnet

an. a,umlgmy swn:th mechamaally opened hy the closure of
ing me(,hamsm Wnile‘ the ‘main s“rltfh is Llused

n, main.’ ma*-netieally Upelatéd ﬂ'Wlt(,h the1ef0r, a magnet

'th{l Lll{‘ﬂlt 1111011"1"1 said’ wire is: bwken on the CIQSHI,'B of
the said. mam c;mtrh anﬁ 1'ema1ns brﬁken :13 Tong™ a,sr the

% nmm %ufltch is: -open. ;. . Lo e
The solenmds m arul n me connected-' | .

' - - | | '*mfr mcchamsm a’‘pajr-of electr’o magnets for opératlng N
|- said wveminﬂ mechﬂ,nmm,_the windings - of said “pair, of’*}lg(}ﬂ-
c.le(,uu magnets. bemg ‘pormally cdnnected in ger 1e§ ﬂcross;:__';_l L
ihe qupply malns, a mawneucal}y ﬂperated main sW1tch an-.

B0 In a’ csystem for cuntmlhng eleatnc motors a. reve1*s~

;Qaumluiy &.mtch qpened by thre closure. of said: ‘mam switch

- and.closed hy the opening of .sald' main switch; and a mas-

r ::my éqml -;mmnt'b” ‘&s m 11 1‘tr 1 the ;everﬁer c&ma‘

T do 1ot re%u mt m}fself to the: detmlb Sh{}W]l hut in-
(lude ith my 1111?‘9111;1011 all meahmmsm (,onmm}nﬂ'f_ﬁ }

ER Inf a; sysﬁem fm c-:}ntrollmg electi‘i’b motors’ia ‘mdtor,

sidid .main - sthch E—Hld merzhamcally closed Dy the' ﬂpenmf_
ef s;—ud SWﬂ:ch for plevéntmg the. opemtlbn of. sald reverﬁ»;

2 In a s{’&tem 1‘01 umtmllmn eleetliL HlOtOI‘S a motor'

of. Lhe qwmll 51 is fI(;serl the said sw 11;0]1 closing 1’[5 70,'
The mrrlm E% m 11115 mfly he: 11.;1( ed as fullous flnn. 75';'--'--

f A 118 IQHS{JH(G I l]}]{i[i‘-?’]l thf“ 116}'{] 11 '-i :.1-]1(] the (_,0]11;1:1(‘1; 80
Aingers Y aml T“* ‘ihe AP Iabures: Ml, m‘l{l the mnt‘wt

tlullet thinuﬁll the contacts. a, dlld the; pulnt p, the 85_'_ -
R, the field T, the contact.. fmwarg B* 90.'-:

It is:seenithat 95
ﬂle fw*lenL ﬂll()ﬂ”h "thé” &1mattile has beun rever&ed, 2

§ . mwm{., a IE:VEI 56 l‘utiition there&f ¥ |
“1f t]*ue Iew méér‘ is as &héwn Fif ‘Fig. Q2 111¢tllﬁﬂnasﬁﬁr—~

- By the words mam switch, =T do.not reim fo a, h‘md- 105

115

120
'Imilﬁr«contmiled reversing. medmnmu for smd motor; & © -
mster c(}ntmllm, ] connectmw wue fmm said master ccm--

gtm}lm to said 1eve1qmg mechanmm, and- nieans. Wheleb}.

1250

..mfun seviteh- 1s clnwa and J._emfuns clused as long as the
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20

~and fhereby

870,020

ter switch, the connections being such that when the mas-
ter switeh is operated to start the motor in either direction
the winding of one of said pair of electro-magnets will
be short circuited and the other winding of said pair will
be connected divectly across the supply mains untif said
magneticatly operated main switch is closeq, the closure of
the main switch Inechanically opening the auxiliary switeh
opening the short cirecuit
sald winding from the master controller,
1. In a system for controlling electric motors, a motor
reversing mechanisin, electro-magnets for operating saii

l?uvursiug lmechanism, a magnetically operated Inain switeh,

and.a master switch, sald@ master switch being connected to
one end of the winding of the operating coil of said main
Switeh and through an auxiliary switch to the windings of
the electro-magnets which operate said reversing mechan-
ism, siid anxiliary switeh being-mechanicnily interlocked
with said main switeh in such manner that it is opened by

The elosure of said main switch and is closed by the opening

of said main switch, thus preventing actuation of the re-
versing mechanism whep the main switel i closed.

o. In a system for controlling eleciric motors, & motor,
a main switeh thorefor, a magnetically controiled revers.

-dis’canhnected from the controlling

and disconnecting’

ing mechanism for said motor, a master controller entirely

ing mechanism when said main switclh js closed, and an
auxilinry switch mechanically closed by the opening of-said

main switch whereby the master controller is connected to

said l'é}*ersing mechanism when the main switch is open. .
6. In a system for controlling electrdc motors, a motor,
4 main switch, an electro-magnet for closing the same, an
electro-magnetically controiled reversing mechanism for
said motor, 1 master controller, two wires leading from the

. same, one being in circuit with the winding of the electro-

magnet of the main switeh and the other in circuit with
the winding ot the electro-magnets of the reversing mech-
anism when said main Bwiteh is open, and means mechan-
ically controlled by the closure of said main switeh for

entirely opening the circuit Detween the Imaster controller

and the-'electru—magngtg of the reversing mechanism. .
Signed nt Cle:relﬂud_. O., this 14th day of March, 1906, -

!

. S JAY H. IIALL.
Witnesses : . -

A. C. EAsTWOOD,
J. K. WELLAMAN,

3

magnets of said revers-.
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