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(Ne medel) o

To wZZ whem it mey ceneern- . '_ ~ -
‘Be it known that I, ALBERT G. DAVIS a
cltlzen of the United Stetes, residing at Schen-

- ectady, county of Seheneebedy, Stete of New
5 York, have invented certain new and useful
| Improvements in Systems of Motor Control,

- (Case No. 1,009,) of Wthh the follownw isa

spemﬁeetwn

My mventlen reletee to a system of motm;

10 eontlol and is particnlarly adapted to the
| mmulteneous control of motors situated at a-
plmahty of dﬁelent pomts as in tlam con-§

trol systems.

eont.rollmn' contacts for each motor equip-

. mentare meunted on a common support oper-
~ ated by a suitable actuating means.

‘ever system is employed it is eseentlal for
5 successful operation-of a train that the con-
trollers on the separate cars shall be soactu-
_ated that a given setof motor connections in
the motor- mrcmt willbe made simultaneously
on all of the cars, and while this result has

'  30 been successfully attained in those systems

.in which- sepmately actuated contacts are

employed it has been thus far impossible
" in those systems in which the controller-con-
R tactﬂ for each motor equipmnent are mounted
B 35 on a common. suppmt to secure a synchro-

‘nous eperatlon of the several controllers with-

eta,nd point.

fective eystem for eontrolling the operation

S 45 of the various contlollels in a train-control
o or S1m11ar system and at the same ftime one:
- which will insure-thesimultaneous operation |

“of all the controllers in a step-by-step manner.

. ‘Intheaccompanying drawings, illustrating
- 5o an embodiment of my invention, Figure 1
shows, dlawrammetwally, my system as ap--'

"Which-

L are eonnected to similar conductors on the
_other cars of the train in a manner now well"
‘known in the art.
‘motors constltutmﬂ‘ a car eqmpment R the
- | resistance, which is commonly used in con-
'The systems heretofore propesed fm cen-—}"‘
: 5 trollmﬂ' the operation of motorson a plurehty
~ of cars COHSElthlIﬁlﬂ“ an electric train may be:
‘divided into two dlstmct classes, in one of
“which the controller-contacts are separately
ST | operated by a plurehty of independent actu-
~ 2o ating devices and in the other of which the

| troller C comprises a plarality of movable 1
contacts'd and a plurality of fixed contacts

‘indicate the master - controllers, placed one.
| at each end of the car and similarly connected

‘such a strucbure although in actual construe-
‘tion the momble contacts are commonly.
_-'mounted upon a eylinder, so that by rotation
-of the cylinder they may be successively
‘brought into engagement with the fixed con-
-tects or brushes 1" to 14/, inclusive.

ground and at the other end to the train- con-
‘ductor 1, it being of course understood that all
- out resorting to complications which render |
the system. obgectwneble f:om a pmctlcel* connected. Kach of the storage batteries is
R | ' kept conbluuelly charged by current supplied

My inventionrelates te a s_} ste m of Lhe clase |
‘in which the contacts for each motor equip-
ment are mounted on a common support, and
has for its object to provide a simple and ef- |
gagement,these veral storage batteriessupply
‘ctuirrent in multiple. through the contacts of

‘the master-controllertothe actuating devices

lled to a suwle car of a train.
3 show detmls of construction. _
In Fig. 1the conductors 1 to 14 ulcluslve, ~

_--_represent the conductors of a- mam control 55 B
‘system, the said conductors being shown of
a length sufficient for a single car and pro-
.v1ded at- their ends with cormectmg devices
| 1* to 14*, inclusive, by means of which they .
6o

M’ and M? represent the

nection with a motor-controller, and C the
controller by means of which the resistance.

‘R and the motors M' M? are connected in va-

rious circuit combinations. The letters MM

to the train- conduetors 1to14. The controller .
on the right is shown in outline merely, while
the one on the left is shown in development,

its fixed contacts being indicated by the small
circles1'to 14, mcluswe and its movable con-

75
tacts by the rectano‘les 1’ to 14, inclusive.

The movable eontacts are shown de velopedon
a plane surface, asiscustomary inillustrating

cates a storage battery connected atone end to
the storege bettemes on the train are similarly

from the main source of supply through a trol-
ley-shoe T andresistance BR. Whenever any

‘one of the master-contr ollnrs ismovedsoasto

bring its fixed and movable contaets mto en-

of the several motor- controllers in a manner
to be hereinafter described. The motor-con-
I00

e, the contacte shown bem adepted for the

Elge 2 end - | ';

o

'SB indi-

90



'I series- para.llel method of control although_:'

: “upon a eylinder supported on the shaft s, by

" the particular type of motor-contmller used

has evidently nothing to do with my inven-

‘tion. The movable contaets dare shown de-

- veloped on a plane surface, although ‘in

actunal construction thev would be mounted

- means of which the said cylinder is rotated
- The shaft s is supported from a frame F by

IO

- scribed.

| ‘means of the bearings B B' B? and is moved
- - step by step as the m&ster controller is op-
~erated in a manner hereinafter to be de-

- This shaft is. lonmtudmally mov-

able in 1ts bearings and is provided at one

20

end with a lever Z”, pivoted at one end on the

controller-supporting frame at.f and at its
- other end connected on one side to the spring
Y and on the other to the core of an electro-
- At the other end of the con-

troller-slla,ft betw een the bearmcrsB and B,

there are prowded a number of devices or

- armis m® to m®, ineluswe, through which mo-

tlen is tranemltted to the shaft from the elec-
tromaﬂ‘netle aetuatmfr dewces 03 to c“ inclu

BIVG. -
Referring to. Fws 2 and 3 113 w111 be seen

that each of these transm:tttmﬂ' devices con-

'~ sists of an arm enlarged at one end to sur-

- 30
| - o, supported by a shank which is squared, as

round the shaft s and at its other end pro-
vided with alatch comprising a beveled head

shown at p, at its lower end and which en-

' ‘gages a square hole in the end of the arm m,

35

' ‘g nut ¢ being . pmwded at the lower end of
said shank and a spring 7 being inserted be-

- tween the head o and the face of- the arm m.

40

‘The arms m? to m*, inclusive, are uniformly
o epaeed around the shafb 8, so that the latches
carried thereby occupy the positions shown
in Fig. 2. When theseveral motor-controllers
are bemrr operated from any one of the mas- |

o ter-controllel s, the shaft s will be maintained

by the electromagnet ¢®in such a .position

45

rrrrr

~that the latches on each of the transmitting
devices m? to m!, inclusive, will be in ahne-'

ment with the levers [?to 214 inclusive,which

are directly connected to and operated by the
- cores.of-the several electromagneticactuating
| devmes, and thesaid transmlttmwdeweeS wﬂl’
therefore be in operative relatwn to their cor-
responding actuating devices.

- also provided with an arm m?, carrying a

55

6o

lateh similar in construction to those carried

by the eeveml transmitting - devices. and
adapted to engage in the full—on position of -
the controllel a stop L, projecting from the

frame F. A spring S is provided for return-
ing the motor-controller to its off position

whenever the electromagnet ¢? is deénergized-
by the breaking of the circuit bupplymﬂ' cur-

The

rent thereto at the maeter-contmller
frame F, supporting the motor - controller

 contaects and the transmitting devices, is fas-

as, for example, on the under side of the car-

-body—and the electromagnets of the actuat-

‘net..

| sition.-.

 The shaftms'

- 676,305

to be in- opera,twe relation to the said control-" o
ler, the parts being mounted, asshown in Figs.

2 and 3, on a common support G, which may
~ The actu-

_represent the bottom of the car.

ating devices comprise each a lever 7, loosely
_ mounted on the shaft s and held a.mmst lon-
'n'ltudmal movement thereon by engaging a

groove in the lug 7, and a core hof maﬂ'nemc

| material pwoted at one end to the lever [and =
at the other end in operatwe relation to an
This ‘electromagnet, as -

electromagnet c.

-shown, is of the iron-clad type and has a

head v pro,]ectmw toward the movable core h
| and at its lower portion is provided witha
non-magnetie bushing between the movable =~
core h and the lower f1 ame of the electromag-
A rod w, of non-magnetie material—

brass forexam ple——ls fastened to the coreiat

its upper end, and this rod carries atitsupper

‘end a check- nut x, also of brass, which when
‘the eleetroma,gneb is not energized . rests
‘| against the upper head of the man'net and
‘maintains the lever [ in a definite 11:111:1&1 po-
In this position the latch of the trans- .-
| mitting device m3 will lie in the position
shown in Figs.

The latches of the other transmlt-

Normally the 3p11un' s inamtams bhe shaft

’_s of the controller in its extreme 11rrht hand
- posmlon with the la,tches of the. seveml trans-
‘mitting devices out of alinement with their
'correSpondmﬂ‘ levers; but when any one. of
-the master-controllers is mov ed into its ﬁlSt-
operative position,
‘tacts 1Y and 2° e

fixed contacts 1’ and 2’

b of the nmster—controller to the. ﬁxed

lers will be moved to the left into the position =

but in this

2 and 3, with its long side
‘resting against the upper surface of bhe le-
| ver B,
ting devices will lie each. behind its corre-
| spondmfractuatme-lever thesaid latchesbe- -
'ing reﬂ'ula,lly spaced one behmd the other as T
‘ehown in Fig. 2. -

with the movable ‘con- |
engaging the cerrespondmﬂ* R
(th1s being the posi- - .-
tion illustrated in Fig. 1 ) & cuemt is closed
from the train- conducter 1, to which the posi-
‘tive terminals of the stor.:we batteries.oneach
of the motor-cars are. eonneeted throughthe -
fixed. contact 1" and croevconneeted contacts S
‘1’ and 2
“contact 2, train-conductor. 2, and: thence.in
' multiple I;hlouwh the electr omawnete ctonthe
‘several motor-cars to the conductors 15,to - - .
oround, and back to ‘the neﬂ'a,twe termma]s Lot
ﬁof the several storage. batterles ‘
‘electromagnets ¢? W1ll therefore be energized
-and the shaft s of each of the motm-centrol--

Eachof the -- |

P

o e 1
9 |
95 A
-lxoe-_ J
105 i
1'2-._::_:.

‘shown'in Fig. 1. If now the master-contrellelf SR

{ ismoved 111t0 its second operative positioneur- = =
‘rent will bestill supplied through contacts 1’2’ "
-and 1° 22 to the electremwneb c*;
position another circuit is closed throun'h the

125

movable contact 8° to fixed contact 3 and train- -

| -.eond uctor 3, whence carrent will flow. through
the enermzmw coil of the eleetromaﬂ'net ¢ to
tened in any convenient posmon on the car— |

the common eonductor 15 ‘and thence to

‘eround. - The. electromawnet ¢ will bhe1 efore
Do enermzed and its core be drawn up.

The.™

130

_ Ilﬂ'deVIOGS are suppmted in sucha pO&slthIl as i lever A4 wﬂl be actua,ted and throun'h its en- -
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when the spring S, whleh has been put under

~ Zero poswwn in which position it will be held

" the 1e1« er 2.

._ . .'5_(5 __

55

It is of course to be undelstood that. the-
master-controller M, from which the several |
S -;metor controllers are operated, may be situ-

‘ated in any desired peswlon on the train and
that in its operation it serves merely to con-
 nectthe several train- eenduetms tothe source
of eurrent—supply the corresponding actuat-
- - ing devices of the controllers on the several
- cars being connected to the same train-wire, "
- 80 that t.hey will be 51m111tane01151y opel.ated |

It is also to be noted that in the operation of
- 6o

the master-controller only two of the electro-

magnetic actuating devices c® to ¢, inclusive,
are in operation a,t the same tlme, the first
“being thrown out of clrcmb as the third be-:

yond it is being cut in. It is of course possi-

‘ble to so arrange the contacts of the master-
~controller that the circuit to any one actuat- -
1nn' dewce is broken as the elrcult to the eue--

| -

o __.-_.'waﬂ'ement mth the lateh on. the transmntmﬂ'_' eeedme' dewce is eompleted but in 01de1 to
R devwe m?® will move the same, together- ‘mth
~ the shaft’s, and will blmg the controller C
‘into its first operative position. Asthelever
5 Bis.moved the beveled surface of the latch
- of the transmitting device m* will engage the
. side ef the lever Z‘* and will slide over the'|
~ same, compressing. the spring r until in the
. final position of the lever [* it will have
N snapped back into its normal position on the:
.~ upperside of the lever I*. - When the master-
~ controller is moved into its. third position,
~ the electromagnet ¢* will be energized, and by
-~ means of the Tever I and the transmlttmn‘ de-
| vice m* the shaft s will be moved thtoue*h:.
- another step, the latch of the tlanemlttmﬂ'._'
- device m® snapping over the lever %, so as to
. beinapositionto be operated by the eald lever"
- 'when the master-controller.is moved -into

20 its next p051t10n As the master-controller

‘insure successful operation aud to permit the

‘controller - handle to be moved with consid- 70
erable speed it is advisable to elongate the
ceontacts of the mester-eontl oller In: the man-

ner shown. |

In the embedtment of my 1nvent10n Whlch' .

I have shown I have provided actuating de-. 75
vices equal in number to the number of steps o
".threugh which the motor-controller is to be
moved, and ‘I have prowded a device inde-

pendent of the actuating devices for holding o

‘the controller only in its full-on position; butj 3o o

it is evident that I may, if desired, operate a

| number of transmitting devices from asingle .
actuating device and prowde holding devices

at any desired positions of the motor-con-
troller., ~For example, the transmitting de- 85

vices m?, mf, m?, and m!* might be eombmed )
in the same strueture and opemted from the
. is'thus - moved the actuating devices will be |
o '_i_-'succesewely energized, each device moving
.~ the motor- eentroller into a certain definite
| - position untilin the position of the controller
marked 14 the lever of the last actunating de-
o0 vice will be operated | and the latech on the
~ holding-arm m15 will be caused to engage the
- fixed stop L. With the controller in its final
. position 15 the eleetromagnetle actuating de-
vices ¢® to ¢, inclusive, will ‘all be" deener-? -
gized and the contrellel will be maintained |
in its full-on p051t10n by the lateh on the
-~ holding - arm m®,  Tf now the controller is
‘brought to its off pos1t10n the cireuit supply-
ing eurrent to the electromagnet ¢® will be
..__'bmken as the contacts 1° and ab leave the:

lever 13,  Similarly m%, m7, m?, and m® might

‘he operated from the lever [+ a,nd ms, m8, mn R
‘and m! operated from the lever/. Slm.ﬂa,rly'go_ SR
‘the holding device m*® mlﬂ'ht. be constructed |

| with a. plurallty of arms carrying latches
‘adapted to engage the stop L both in the full

‘series and in the full parallel position of the .
controller. - In this case the contacts of the 95

master-controllers' M would be so arranged

‘that in the full series, as well as in the full

parallel position, all of the aetuatmﬂ' devwee

“would be epen-elremted

- 'While my invention is eepeelelly mtended 100

l.for controlling the several motor equipments

of a train-control system, it is also applicable

“whenever it is desired to control a number of
- brushes 1'' 2/, and the spring S’ will draw |
- the shaft s back until the lateh on the hold-
- “ing-lever m! no longer engages the stop L,
40
.. tension by the: revolutlen of the eontroller—,
- shaft, will throw the controller back 'to its

motors simultaneously or even when it is de-

sired to control asingle motor or motor equip- xo 5'

ment from a distant point. Alsoit is obvious

‘that the system of connections and details of
construction may be widely varied or modified
‘without departmu‘ flOI]l the SplI‘lt of my in-
vention. | | - II0O
by a lag (not shown) with the latch of the |
] 'transmlttmﬂ' device m® lying in such a posi-
- tion that When the electromagnet ¢? is again |
~energized it will en ﬂ'd“‘@ the upper surfaee of_

‘What I elelm as new, and desue to seeure

"by Letters Patent of the United States, is—

1. In eembmatlen a controller eompmemﬂr* .

ﬁxed and movable eontaets, a common sup-
port for said movable contacts, a series of 115

separately-actuated devices for moving said
controller, step by step, through a series of
operative positions, and means for succes-

swely operating said actuating devices.

2.-In combination, a set of fixed contacts, 120

a eyhnder car rym o a set of movable contacts

adapted to engage therewith, a plurahty of

independent a etuetmn' devices for moving
‘said eylinder, step by step, through a series

of operative pomtlons and means for sucees- 125
'swely operating said actuating devices.
3. Incombination,acylindercarryingeleec-

'tue eontacte, a plurehty of electromagnetic
‘devices for operating said cylinder, each of

said devices being adapted to move said con- 130

‘troller-cylinder thlom'*h a portion only of its

full movement, and means for successively
energizing sald electromagnetic devices.
4 In eombma,tlon, a motor eontroller com-




' j]_:}12-13111@" fixod and movablo eontacts, a -com-
- mon support for said movable contacts, a plu-

106
- ofindependent aotua,tm gdevices for said con-
‘troller, separate electromagnets for operating

s

_controller for separately and %uooesswel y en-
ergizing said electromagnets. -
6. In combination, a controller comprlsmﬂ';

20

__3°

40

~devices from said source.-

5. In combination, a oontroller a plurallty

each of said actuating devwes, means where-

by the operation of one. a.otuatmg device-
brings another of said devices into operative
relation with said controller, and a master- |
“only of its full movement, a plumllty of train-
| conduetors. to which the wmdmgs of the elec- 85 .
tro matrnetlo actuating devices are connected, -
i’and a master- controller for controlling the.;_j
‘connection between a source of qupply and el

movable contacts mounted on 2 common sup-

port, a plurality of separate actuating-devices
for operating said controller, each of said de- |
-viees eorresponding to a. partloula,r operative |
‘position of the controller, and meansfor sep-
“arately and successu'ely enerﬂ'lzmﬂ' sald ac- ]
tuating devices. |
- 7. In combination, a oontroller oompnsmﬂ'-.;
movable contacts mountod on a common sup-
port, a plurality of electromagnetic devices
for operating said contreller, means for sep-
~arately and successively energizing said elec-
~tromagnetic devices,and means whereby each
| -eleotromaﬂneuo dovwe when energized oper-.
~ates to move the controller 1nto a doﬁmto op-,

33

erative position.

* adapted tomovesaid commonsupportthrough

“a portion only of its full movement, and a mas-
ter-controller operatively oonnootod to said
‘actuating devices, said master- controller be- o
-ing construected and arranged to suooesswoly,

| oporato said actuating dowoos

. so
| SSé

. Do
. magnetic actua.bmn* dewces of tho seveml con-
trollers. | -
~10. In a train systom one or more motor-i;
controllers each having its movable contacts
5. mounted on a common support, a plurality of

~ lated to the common support of .each con- |

- 9. In a train system a plurahty of motor- |
controllers each having its movable contacts
mounted on a common support, a plurality of
separate electromagnetic actuating devices

operatively relatod to the common support
| ;of each controller, each of said devices be-
‘ing adapted to move the controller through |
a portlon only of its full movement, a. tram-'-
line to which the windings of tho eleetro-
magnetic actuating devices are connected,
| ond a. master - controller connected and ar-
ranged to supply current. simultaneously to.

the wmdmgs of the corresponding elootro-

separate actuating devices. operatively. re-

676,303 AR

HHHHHH

the oepa.rate aotuatm g dowoes are opera.twoly SRR
connected, and a master-controller connected = -
{ and arranged to simultaneously operate. the

_eorresponding actuatann' dovwes of the sov—
~eral controllers. - - 75

] trollor each of smd dewoos bomﬂ' a.da,ptod to_;_} R
. | move. sa.1d controller throuﬂ'h a portlon only:_._-f —

 rality of electromagnetic devices for operat- |
ing said controller, eaoh of said devices being |
‘adapted to move said controller - eylinder
through a portion only of its full movement,

a source of current-supply, and means for_
successively energizing said eleotromagnetlo.

g

111, In a train system, one or- . more motor-

| ’.oontrollers each comprising a setof fixedcon-
“tacts and a set of movable contacts mounted - =~
on a common support, a plurality of sopamto_ o
“electromagnetically-actnated devices opera-
tively related to the movable contacts of each
“controller, each of said devices being ada.pted

80

Y

oy

to move. smd controller through a pormon_i-_.- o

said conductors. = -
12, In combmatlon a (,011 trollor, means tend

13, In combma,tmn

.....

. QO
i-lnn' to maintain said controller in its off posi-. -
;_131011 a.plurality of independent actuatingde- ~ =
“vices for said controller, a. fixed stop, dowceo. R
for transmitting motion from anyone of said - -
‘actuating dewces to said controller, a hold-
‘ing device, means whereby the. oporatlon of -
_any one transmitting device will bring an-. ..
_other of said devices into engagement with ™ -~
1ts corrospondmg aotuatlnn‘dowoo,and means .
“whereby certain of said actunating devices will | .
‘bring said holding dowco info enﬂ'aﬂ'emenbf_* B
- | with said fixed stOp -
8. In combination, a motor oontroller com- |
~ prising fixed and movablo contacts, a common -
- support for said movable eontacts, a.plurality
of actuating devices for shlfunrrsald movable.
contacts through a series of. 0perat1vo posi--
tions, each of said actuating devices being

a oylmdor oa,rry1nrri_-l.
;- eleotnc oontaots, & shaft for revolving said -
cylmder a plurality of independent actuat- -
‘ing devices, arms on the shaft: each adapted._'_ |
| £, ¢ engage with a,corr%pondmn' actnatingde- .. .

_vice, means normally maintaining said arms
‘in‘an 1noporat1vo position with respect to said
-actuating devices, and means for brmn'mg

110
j‘:_smd arms into.an operabwo posmon S

carried by said shaft, and latches on the said

- |
& ) ]

100 .

Y

;mdopondonﬁ actuatmg dovwes, arms corre-
‘| sponding in number to said actuating devices =~
115
‘arms, the said arms being so related to the
fsovera,l actuating dewoes that a movement
‘of one arm by its actuating device will bring
the latch of another arm into enﬂaﬂomont
~with its corresponding actuating dewoe. _
15, In combination, aoonbroller aplurality
of 1ndependonb actua.tmg dovwes, means for -
| transmitting motion from any one of said ac-
 tnating devices to said controller, means for |
_controlling the relative positions of said actu-
-ating devices and said transmitting means,
80 Lhat in one position the said transmitting -
‘means will be in operative relation to the cor-
roSpondlng actuating devices, and means for
‘returning said oontrollor to its zero. position
_;'whonovor said transmlttmtr means. are in an
f inoperative position.. -

120 -

125 |

_130.'

'16.. In combination, a}hoonbrollor a plura,hty'.‘

of 1ndopondent aotuatln o dewoes, a ﬁxod stop,
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means for transmlttmﬂ' motwn from any one '-_
- of said actuating devwes to said controller,
© means carried by the .controller for actuetmfr'
said fixed stop, means for controlling the po- |
.5 sitionsofsaid actuating devices and s.eld_ fixed
. stop with reepect to sald transmlttmcr means |
- and said engaging means, so that in one po-
~sition they WIH be in- operatwe relation and
. in another position inoperative, and means

P

‘10 for returmnﬂ' seld controller to 1ts ZEeTo DOSl-—'. o

tion. whenever sald trensm1ttmn- means endﬁ'-

‘said engaging meens are in an moperatwe-

pemtmn.

In witness whereof I have hereunto set my._ .
_ha,nd thls Qd day of March, 1900. Y

ALBE RT G DAVIS

W1tnesses. | .
" BENJAMIN ]3 HULL
MABEL H EMERSONa
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