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To att whom it mé Y CONCEPI:
Beit known that I, Roy W. Brown, a 01t1—

zen of the United Stq,tes and & res 1dent of
“Amsterdam, county of Monte comery, atate ol
- New York, ] have invented new and useful Im-
- pmvementﬂ in Hlectric Controllers, of which

- the rollowing is a specification.

10

My inveniion relates to electric controllers;

‘and the object of my invention 1s to provide
! Logtrollez which will operate to vary the |
- amount of current fed to any electrical de-

’_'-mf,e |

The invention also czmsmts in providing a

-~ plurality of switches and a means for closing

the salﬁ switches in succession as the ﬁmd

~means is moved &iong in one direction.
The invention also consists in pmﬂdmg a

- plurality of switches, a means for causing the
- said switches to be closed in succession, and

20

-to 0 en the said switches.

e Invention also consists in pm"ﬂdmg ;]

) 'smtch having an engaging device which Sllﬁ

over the pole of a magnet and permits ¢

~switch to be opened when the magnet 1s de-
25 energized.
 The invention also consmts N Pr mﬂdmg 2
plurality of switches, & means for closing ‘Ln{]
opening the said switches in succession, and a

means for locking the said switches. .
The mvention consists 1 other features

“'dgsciosed in the following description, illus-
~ trated in the dra,wmgs and claimed in the
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claims,
Referring to the drawings, I‘lgure 1 1]1us~
trates a front view, partly in section, of one

form of my mventlon Fig. 2 ﬂlusm ates a

side view, partly in sectmx} of the device
illustrated in Fig. 1. Fig. 3 is 2 dlagram of
the connections between the parts of the de-
vice illustrated i Figs. 1 and Fig. 4 1s an
illustration of the frort view, pa;ruhr in. ‘sec-
tion, of a modification of my invention. Hig.
5 is a diagram showing the connections be-
tween the parts of the device illustrated in

Fig. 4

-1, Figs. 1 and 2, 1s the base of my electric
‘controller. A manual means is supported at
‘the top of the base. The manual means con-

sists of a handle 2, having a cam 3, which is
ivoted at 4 to a {)ost 5, located at the top of
the base 1. A roller 6 1s'adapted to move on

and be raised by the surface of ‘the cam 38
the handle 2 1s moved

- The roller 6 is ﬂttached to a rod 7, thh-

. 5 passes through and 1s guided by the posts 5

-and 11. Rod 718 prowded with a plurality

| of collars 8 8, Whlch are located along the rod

and at equz_ﬂ distance apart. The lower end
of the rod 7 1s attached to & weight 9. A
spring 47 may be used in place of the weight

bo

9 1f it 1s desired, as shown m Hig. 4. ‘he

mamm] means located at the top of the panel
118 ~adapted to move the rod in one direction,
and the weight 9 or spring 1s adapted to move
the rod in the opposite direction.

'The collars 8 are arranged so that uhexr will
operate to close switches or leaf-spring 16.

The leaf-spring contacts 16 are guided by

posts 10 10, which are attached to the base 1.
Guiding-pins 12 12 pass through the posts 10
10, and screw-pins 13 13 also pass through
past s 10 10 and operate to guide the s switches.
The guiding-pins 12 and 13 are in each case

attached to blocks 14 15, which are located

on each side of the leaf:s 1111g contact 16.
‘The blocks 14 and 15 and the leaf-spring con-
tact 16 are secured together by means of the
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screw-pin 13, which passes through the three

parts. The mava,lﬂe leaf-spring cont tacts
make contact with the fixed contact 28, lo-

cated on each side. To the lowest b]_ock 15

15 also attached carbun contacts 26, which
are mounted on a cross-piece 29. Rod 30
30 pass through the cross-piece 29. Springs
31 31 are located on the ends of the rod 30 30
and are adapted to press the contacts 26
against the carbons 32 and until after the leaf-
spring 16 1s removed from contact 28. The
contacts 32 are a)ttached to the ﬁxed con-
tects 28. | |

To the blocks 14 are pwoted engaging
devices or catches 17 17. The catches 17 are

forked and are provided with legs 18 and 19,

which extend on each side of the head 20 of
the switch below. °The front 21 of the head
20 is smooth and adapted to move over the
tops of the posts 10. The lower side 22 of

thetront portion of the head is slightly under-

cut or beveled inward and is adapted to
register with the notch or beveled portion 23,

- loc&ted at the top of each of the posts 10 10.
The lower catch 17, howeve; has the front:

portion of its head beveled in the opposite
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direction and the upper edge of the post cor-

respondingly beveled. The two lower posts

10 are made of iron and form the poles of the'

103

electromagnet 27, located on the back of the o

sufficiently high so that the head of the catch

extends over the end of the post 10, the catch:

' panel. When the cateh, 17 is drawn upward .

110

makgs a sufficiently close contact. so that the B

electromagnet 27 will raﬁa,m the ﬂa,i;ch In thls
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loeated on the rod 7
press upon the ;1;11f;11_1]_t,{_1 SUTTRCeS

5
position and hold the switches connected
therewith closed.

The catches are ecnvaved by the collars 8 S,
They are adupted {0
25 of the
catehies 17 when the rod O 18 rawed by the

~operation of the can.

10
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15 closed W‘1L11 the fixed contact 28 28 and

This 15 done

waich ¢

1

lover
which operat od to e

g from the top of

Thesecond collar 8 countirie from the lower
end of the rod 7 first comes i contact with
the melined surface 25 of the lowest cateh 17,
and as the rod is raised the cateh 17 is deawn

upward, together with. th(, leat-spring 16 and

the carbon contacts 26 26, until the head of
the catch 17 slips over tlm posts 10, The
leal-spring contact closes with the hixed con-
tact and the carbon contacts 26 close with
the carbon contacts 32. A circuit
passes through the electromagnet 27 and the
post 10 becomes magnetized and the lowest
cateh 17 1s engaged and held thereby, which
holds the lowest contact closed.

As the rod 7 moves on 1n its upward direc-
tion the second collar passes the bead of the
lowest cately 17 and the next collar above it
engages the next cateh 17 and draws 1 up-
Wa,id until the leat-spring attached theveto
the
head 20 ships over the top ol the post [0
and engages m the noteh 23 7

25 Ay the rod 7

1S 1’1.1()'&'!‘(3{;1 on up the next collar tomes mio
play and operates upon the next caleh in the

same way nntil all of the contacts ave closed .

When the rod 7 is allowed to return,
collars & are .L.t.d.u..}t{_wi to open the switebes.
by ‘Lh.ﬂ. collars operating upon

the catches 17. The lower patis ol the
(,umh{* g nre provided with metined Jugs 53 53,

The catches 17 beme torked and the
aeh cateh bemy lm 11{*{1 (t,lwnv the
teh {s]}{}‘((‘ it ihe collar

lose it is dm.pa(ni L0 Opei-

ti01),
hiead of
ennd of the en

ate upon the tue 33 ol the cateh above 1t and
open the cateh 1|:~m ¢ 1t.  VWhen the rodg 7
wowed to return, the second cotlar s count -

Fihe rod 7 first operates
upon the inclined surface of the lug 3% and
disengages the uppermost eateh 17 from the
post ]{J aml the upperniost mos thlr- {03! .i et
drops and the eireuit is epened ot that pomnt.
As the rod 7 moves downward the et fower
collar 8 operates upon the next eateh 17 and

Ikewise disengages that trom th_a"-f post 1)
When the lowest collar sfrikes hi* fowest
switeh 8 inits downward motion, 1t pulls the

upper end of the eateh 17 awny from the post

10 and allows the contacts 16 and 26 to open.
If the rod s not deawn upward safficiently

to close all the contacts 1t will retern by (s

own wetght o H{un (he switches Ut it has

e

closed, " in order to hold the vad 7 in
uppermost pmlium d“[*i ul] of the movanle

if‘*-.

65 contactsare closed, the magnet 3dis provided,

then

the

:uvmi outsvard and sre located i]lih(‘* |
]":-a,fh of the collurs 8 when the catebhes are in
pobnmn to hold the contacts i elosed post

1ty hichest

] OF {3:31! contact

neri
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It has av armature 35, pivoted to the pole 36
of the magnet 34, The end of the armature
35 has a cam-surface 37, A pin 3818 loeated

on the rod 7, and as the rou 7 1s vaised 1t first
strifkes the cam-surface 37 and pushes the
avinature 35 upward until the pin 38 reaches

position-—that 1=, when the last
switeh 1s closed.  Thi arimature
35 against the magnet 34, and the magnet 34

mainfains it this closed position and holds

the rod 7 until the said magnet 1s detner-
otzed,
Al of the workimg parts of the controller
may be 1ne ]Hh(‘{] in a ease 85, of poreelain or
iy other materind, and the wme filled with
ml in order 1o ])uwmﬂ the areing between the
contacts and also to keep the working parts
thorouchly tubricated, or the sw itches may
be located In compartments, asg shown in
ifigs, 1 and 4, ‘
Referringe to ithe dineram shown in g, 3,
the controller (Hlustrated o Fig. 1) 19 shown
as being connected with an electric motor.
The hindi ll]”'—p“rﬂ 40 18 connected with the
main {ine 41, The other miam line 42 15 con-
nected to the budimg-post of the motor.
The lowest contact 28 of the controller is con-
nected to the binding-post 40, and when the
L6 and the carbon contacts
26 are closed the current passes from the
nin lme 41 through the resistances 43 43 to
the semature of the motor and also from the
loft contact 28 to the magnets 27 and 34 to
(he tield of the motor.  When the next Con-
tnel above is closed, the Towest resistance 13
is short-cirewied l)\" he connection 44 to Lht"

richt contiet 28 of the ])“11 located hove.

When the ne xt contact 16 s closed, the nexi
resistanee 43 18 short-cireutled, and so 0. -
(l all of the resistunces or as many
destired of the resistances are short-ctreuned,
The current 1o the armature of the motor is
Lhius reguiated. |

[f ot s dostred Lo opoen h{‘* circuit, the
5w el or push-button 45 may be closed and
111*-;_1_:1_{%1:. 27 short-civeuited.  This will
c the lowest @ Ti{ Lo opetl, sthce toe
criteh 1}' will thew =il off from the poest 10
and the connection with the right contact 28
il be broken and ths current thzrmwh IR
;1{* 24 will be diseontinued and the armature
35 allowed to swing down, which will pernnt
the rodd 7 Lo drop, and sl of the contacts will
be opened. By opening the Towest switeh
first. the carbon poinis 26 will take the Nreingy
of the current and will prevent any anjury
heing done to {he lead-spring 16 of any other

O

i la:“[

[ ]
'l--Ir-l

L avwilehoes.

Referring o Fig, 4 the seme numerals re-
for to the same paris. o this form of the
mvention the rod 7 s operaded by moeans of o
sofenotd (6. The rod 7 operates fo lft the

tehies t 7 axtnthe fTorm ol inventionshowpin
Pilos. Fand 2. Tothe lower end of the rod s
attached a piston 4%, which s located mya
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cylmder 49, which operates to cushion the
" action oOf the solenoid. ~ The piston 48 is pro-

Wded with valves 50, which are adapted to

“‘be closed when the p1st011 is moved upward

5 and to open when the piston moves in the g-—-
L e
. ‘:F‘I‘;_-;;"used to press the piston:48 downward. The

posite’ direction.” ‘A spring 47 may also
contacts 16 are located in compartments 51,
+ which are made of {)01‘661&111 and prevems
ro any dreing between ¢
ent; campmtments

here shown, is separable and com pietely 1n-
61{)865 each 'set of contacts.

ﬂ ~# The. diagram of the’ connections between

the parts of the device illustrated in Fig. 4 1s
slmwn in Fig.'5.  Here the magnet 27 1s con-
-nected to the swnch 53, which is in turn con-
nected to the solenoid 46.  When the switch

*53-ig-closed;. a current passes from the main
- 20° Adine- 41" thl‘ough the magnet 27, switch 53,
- ‘solenoid 46 to the main line 42.

the s6lenoid 46, and .dt the same time ener-
Tgizes magnet 27 and permits the lowest cateh
1740 Bugage with the post. 10 and be retained
therebv “This causes  the current to pass

thmuwh all of the resistances43 and the arma-

< tuare; of the motor. As the selenoid 46 con-
cbinues to draw the rod 7 on upward the next
~pair:of contacts 28 are closed and the lowest
~.resistance 43 is short-circuited. The solen-
md 46 thug operates, until sll of the resist-

: vl =

¥ . ances, 43, 0F a5 Maly.8s 18 desired, are short-

Llrcliltecl “The solenoid 46 0pemtes to hold
5 the Tod 7.in its uppermost position gnd per-
it the switches to remain closed until the
“switch 53 s opened, when the magnet 27 will

Callow the lowest cateh 17 to slip oﬂ" from its.

-pole and open the lowest switch first. The
“carbon contacts, as Pefore, will thus take the
arcing at the breakmg of the. circuit,
_meanmme the solénoid 46 peimrt.s the rod 7

+ to' dfop, and-the switehes are opened in suc-

cession, before.
4 5 throu

troiled.

a8 - The current passing

The invention ma,y ha varied by those

skilled in the-art without departing from the
gpirit thereof.

What I claim «s new, and desire to sectre
by Letters Patent, 1s as Follows:

1 In an electric controller the combina-
tion of a plurality of switches, a means for
closing the said switches, an elmtronl.:wnetw
55 Ineans for allowing one of the said switches

to open and to permit the said closing means
to open the remaining switches.

2. In an electric cm&trollu‘ the combnm—-

tion of a plurality of switches, a means for
6o closing the said switches in succession, a re-
‘taining means connected with cach of the
said switches, a receptacle containing an -
sulating fluid for inclosing the said switches
and the b&ld retaining means, the said recep-

e conbacts of the differ-
Each compartment, as

- This oper— :

“atesito.draw the rod 7 upward by means of

in the

h the metm IS thua rpgula,ttd OT CON-

rod, means located ou the said rod for engag-

5 muflfz‘ 3

’

2 3

&

| ta,cle navmg comna,rtments and a switch lo- 6 5

cated in each of the said compartments.
3 In an electric controller the combina~

tion of a plurality of switches, a plurality of

catches associated with the s*ud switches, a
10
ing the said catches and adapted to move the
said switches until the said catches are so.
engaged as to ma,mmm the said switches
closed. ' |
4. In an electric contmller the G(}mblllﬁ,-
tion of & plurality of switches, a catch asso-
ciated with each of the said swz«.tahes 8 Mme-
chanical means adapted to engage with the
said catches In succession umﬂ the said-
switches are suwesaswelv closed as the 'said
mechanma‘ means is moved aloncr n one di-

15

30

;. 1{3(,1;1 1.

In an electric controller the mmbma-
11011 of a plurality of switches M‘I'ancr(,d n a

series, a HluCh{LIll(;al means for hﬁldmg the
said switches in a closed position and an au-
tomatic means whereby the said switches

will be opencd in case the means for closing -

the said switches have not clesed a c{,rtmn
nuinber.

6. 111 an electric controller the combina-
tion of a plurality of switches arranged in a
series, retalnng mechanism for holding said
%Witches in a closed position and means for
releasing the said retaining mechanism, a re-
w})mcie having compartments, one of ':&ld
switches located in each of said compart-
ments. zmd for containing mbulatmg ﬂuld or
cmnpounu

In an olectric eontmller the combina-
ern of a plurality of switenes arrang ed 1 a
retaining nechanism for noldmﬂ' sald
switches 11, a closed position and means for
releasing the said retaining mechanism, & re-
ceptacle having compar tments, a sep arate
compartment for cont AINING each of the said

go

95

1G0

IOF

SW rrches the Walls of the said eomp%mments

being composed of; pemelam or other mnsu-
la ‘ng material,
| in an electric controller the combina-
tmn of a plurality of switches, a catch con-
nected to each of the sald s mtches 2 Tod
adapted to engage with ecach of the said
catches in succession as the rod 1s moved
mntwuousw in one direction.

G. In an electric controller the combm.&-—
tion of a plurality of switches, a plurality of
catches connected to the said switches,
means for codperating with the said catches.
to retain each of the s_ud switches in a closed
nosition, a rod adapted to engage the said

catches to close the &mtuhes as the said rod
moves continupusly in one direction and to
trip the said catches to open the switches as
Lh@ rod moves continuously in the opposite
direction.

10. In an electric controller the combina-
tion of a plurality of swilches, catches von-

L1IO
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nected to the said switches, means codperat-
g with the said catches to retain the said
switches in a closed posttion, a means for
movimg the said catches and causing them
to engage and for tripping Lhe sald catbheq to
mwn ‘the switches,

. In an clectric controller the combina-
tmn of a plurality of switches,
adapted to retain the said switches in closed
positions, means for closing the said switches
and causing the sald catehes to engage and
1()1 Lllppmﬂ' the said catehes,

. In an clectric controller the combina-
tum of a plurality ol switches, catches
adapied to retain the said switches in closed
positions, a movable body adapted to oper-
ate on the said catches and cause the same to
become engaged, a magnet having an arma-
ture oper ated h\ the said movable body and
adapted to hold the same when the said mov-

able body reaches a predetermined point.
13. In an electric controller the cmnblnau
tion of a plurality of switches, a movable
body adapted to close the said switches in
suceession and to open the said switches in
succession, a magnet having an armature op-
erated by the said movable body and adapted

to retain the said movable body in a prede-
“termined position.

14. In an electric controller the combina-
tion of a plurality of switches, catches con-
nected to the said switches, a post located
between each of the said switches and
adapted to guide the same, means for caus-
ing the said catches to engage with the said

| pusts;

In an electric controller the combina-
twn of a plurality of switches, a post-located
between cach of the said switches for ocuiding
the said switcehes, a plurality of catches con-
nected to the said switches and adapted to
engage on the said posts, a movable body
ftdaptod to close the said switches and to
open the sald switches in succession.

16. I an electric controller the combina-

catches

|

tion of a plurality of switches, an electro- |

336,666

magnet, a plurality of posts for guiding the
said switches, certain of the said posts con-
stituting the polea of the said magnet, a mag-

netic means for retamning certain of the ,,.ald -

<
switches in a closed position and an electro-

magnetic means cooperating with the said

lelectronmwnet for retaining them and the

sald-switches in a closed position.

17. In an electric controller the combina-
tion of a plurality of switches, a 1{)hu'a,llfoy of
posts Tor guiding the said swite
of the. posts bemﬂ' magnetic, an electro-
magnet connected to the said magnetic posts,
a plm ality of catches adapted to engage with
the said posts to hold the said switches i in a
closed position, a movable body for engaging

the qmd catches to close the saild switches in

succession and for tripping the said catches
to Open the said switches in sucecession.

18. In an eleectric controller the combina-
tion of a plurality of switches, a mechanical
means connected to each of said switches for
causing the said switches to remain closed
and a means for operating on each of said

55

es, certain -

60

70

mechanical means to close the said switches -

In succession and to open the said switches
111 SUCCESSION.

19. In an electric controller the combma—

tion of a plurality of switches, a mechanical

means for completely closmg the said
switches 1n succession as the said eans 1S

moved continuously 1n one direction, & me~

chanical means for retaining each of the STNT
switches 1 a closed position, the said me:

15

80

chanical means for closing the said switches |

adapted to operate upon each of the said re-

taining means to. open the said s*mtches m

SUuCCess1on,

In testimony whereof I have signed my

name to this specification in the presence of
t.vo subscribing witnesses.

"ROY W. BROWN.,

Witnesses:

FrED (. MORSE,
J. H. DEALY.
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