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UNITED STATES

ROY W.

=LEGTRIC G0

o, 536,666,

To atl whom it may concern: S
“Beit known that I, Roy W. Browx, 2 citi-
‘zen of the United States, and a resident of
“Amsterdam, county of Montgomery, State of
New York, have invented new and useful Im-

- provements in Klectric Controllers, of which
- the following is a specification.

10

My invention relates to electric controllers;
and the object of my invention is to provide
& controller which will operate to vary the
amoutit of ¢urrent fed to any electrical de-

"yiee.

The invention also consists in providing a

* plurality of switches and a means for closing

5

the said switches in succession as the said
means is moved along in one direction.

The invention also consists in providing a
plurality of switches, a means for causing the

-.8hid switches to be closed in succession, and

20

to open the said switches. )
The invention also consists in providing a

~ switeh having an engaging device which shgs
he

30

over the pole of a magnet and permits
switch to be opened when the magnet is de-
energized. :

The invention also consists in providing a
plurality of switches, & means for closing and
-opening the said switches in succession, and &
means for locking the said switches.

The invention consists in other featurves

~disclosed in the following description, illus-
- trated in the drawings, and claimed in the
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claims. : ‘ '

Referring to the drawings, Figure 1 illus-
trates a front view, partly in section, of one
form of my invention. Fig. 2 illustrates a
side view, partly in section, of the device
illustrated in Fig. 1. Fig. 3 is a diagram of
the cmmectionsl%etween the parts of the de-
vice illustrated in Figs. 1 and 2. Fig. 4isan
illustration of the frort view, partly in séc-
tion, of a modification of my invention. Fig.
5 is a diagram showing the connections be-
%Ween the parts of the device illustrated in

ig. 4. ’

%, Figs. 1 and 2, is the base of my electric
controller, A manual means is supported at
the top of the base.
sists of a handle 2, having a cam 3, which is
pivoted at 4 to 2 {)ost 5, located at the top of
the base 1. A roller 6 is adapted to move on
and be raised by the surface of the cam 3 -

» the handle 2 is moved.

The roller 6 is attached to a rod 7, Whmh
passes through and is guided by the posts 5

:and 11. Rod 7 is provided with a plurality
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of collars & 8, which are located along the rod
and at equal distance apart.
of the rod 7 is attached to & weight 9. - A
spring 47 may bé used in place of the weight
9 if it is desired, as shown in Fig. 4. The
manual means located at the top of the panel
1is adapted to move the rod in one direction,
and the weight 9 or spring is adapted to move
the rod in the opposite direction. : '

The collars § are arranged so that they will
operate to close switches or leaf-spring i6.
The leaf-spring contacts 16 are guided by

The lower end °

posts 10 10, which are attached to the base 1.~

Guiding-pins-12 12 pass through the posts 10

10, and screw-pins 18 13 also pass through

posts 10 10 and operate to guide the switches. -

{ The guiding-pins 12 and 13 are in each case’

attached to blocks 14 15, which are located
on each side of the leafésgl'ing contact 16.
The blocks 14 and 15 and the leaf-spring con-
tact 16 are'secured together by means of the

screw-pin 13, which passes through the three

parts. The movable leaf-spring contacts
make contact with the fixed contact 28, lo-
cated on each side. To the lowest block 15
18 also attached carbun contacis 28, which
are mounted on a cross-piece 29. Rod 30
30 pass through the cross-piece 29. Bprings
31 31 are located on the ends of the rod 3030
and arve adapted to press the contacts 26
against the carbons 32 and until after the leaf-
spring 16 is removed from contact 28. "The
contacts 32 are attached to the fixed con-
tacts 28. C : '

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

-the front portion of the head is slightly under-

cut or beveled inward and is adapted te
register with the notch or beveled portion 23,
located at the top of each of the posts 10 10.

The lower catch 17, however, has the front:

portion of its head beveled in the opposite
direction and the upper edge of the post cor-
respondingly beveled. The two lower posts
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10 are made of iron and form the poles of the’

electromagnet 27, located on the back of the
panel. When the cateh, 17 is drawn upward
sufficiently bigh so that the head of the catch

extends over the end of the post 10, the catch
makes a sufficiently close contact so that the

electromagnet 27 will refain the catch in this
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position and hold the switches connected
therewith closed.

The catches are cngaged by the collars 8 5,
Tocated on the rod 7. They are adapted to
press upon the inclined surfaces 25 of the
catches 17 when the rvod ¢ is raised by the
operation of the cam.

The second collar 8 countirig from the lower
end of the rod 7 first comes i contact with
the inelined surface 25 of the lowest cateh 17,
and as the rod is raised the cateh 17 is drawn
upward, together with. the leaf-spring 16 and
the carbon contacts 26 26, until the head of
the catch 17 slips over the posts 10, The
leaf-spring contact closes with the fixed con-
tact and the carbon contacts 26 close with
the carbon contacts. 32. A circuit then
passes through the electromagnet 27 and the
post 10 becomes magnetized and the lowest
catch 17 is engaged and held thereby, which
holds the lowest contact closed.

As the rod 7 moves on in its upward divee-
tion the second collar passes the head of the
lowest cateh 17 and the next collar above it
engages the next cateh 17 and draws it up-
ward until the leaf-spring attached thereto
is elosed with the lixed contact 28 28 and the
head 20 slips over the top of the post 10
and engages in the noteh 23, As the rod 7
is moved on up the next collar tomes into
play and operates upon the next caleh in the
same way until all of the contacts nve closed.

When the rod 7 is allowed to return, the
collars 8 are adapted to open the switches,
This is dove by the collars operating upon
the catches 17. The jower pacts of the
catches ave provided with nelined Jugs 53 33,
which extend outward and are located inthe
path of the collars 8 when the catehes nre in
position to hold the contaects in closed posi-
tion. The catches 17 being forked and the
head of ecach cateh being loeated above the
lower end of the eateh wbove it, the collar
which operated to close it is ndapled to oper-
ate upon the lug 33 of the catelvabove it and
opent the catch above it.  When the rod 7 s
aflowed to return, the sccond collur & connt-

ing from the top of the vod 7 first operates |

upon the inclined surface of the lug 35 and
disengages the wppermost cateh 17 Troin the
post 10 and the uppermost movable contact
drops and the cirewnt is epened at that point,
As the rod 7 moves downwaed the nexdt fower
collar 8 operates upon the next eatel 17 and
likewise disengages that {from the post 1.
When the lowesio collar strikes the lowest
switeh 8 inits downward motion, it pulls the
upper end of the eateh 17 awny from the post
10 and allows the countacts 16 and 26 1o open.

If the rod is not drawn upward sufficiently
to close all the contacts, it will retern by its
own. weight o open the switehes that it has
closed, “In order to hold the vad 7 in its
uppermast. position after all of theanovable
comtbuets are closed, the magnet 3disprovided.

Cihe magnet 27 short-civeuited.
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Tt hias an armature 35, pivoted to the pole 36
of the magnet 34, The end of the armature
35 has a cam-surface 37, A pin 38 is located
on the rod 7, and as the rou 7 is raised it first
strikes the cam-surface 37 and pushes the
armature 35 upward until the pin 38 reaches
its highest position-—that is, when the last
switeh is closed.  This presses the armature
35 against the magnet 34, and the magnet 34

mainiains it in this elosed position and holds

the rod 7 until the said magnet is deéner-
gized,

All of the working parts of the controller’

may be Incelosed in a ease 55, of poreelain or
any other materind, and the same filled with
oil in ovrder to preveny the areing between the
contacts and also to keep the working parts
thoroughly lubricated, or the switches may
he located in compartments, as shown in
gs. 1 and 4. .
eferring to the disgram shown in Fig. 3,
the controller (illustrated w Fig. 1) is shown
as being conneeted with an eleetrie motor.
The hinding-post 40 is connected with the
main line 41, The other main line 42 is con-
neeted to the binding-post of the motor.
The lowest contact 28 of the controller is con-
nected to the binding-pest 40, and when the
lowest contsct 16 and the carbon contacts
26 are closed the current passes from the
main line 41 through the resistances 43 43 to
the armature of the motor and also from the
Jolt contact 29 to the magnets 27 and 34 to
the tield of the motor.  When the next con-

F 1 g

taet above is closed, the Towest resistance 43,

is short-circuited by the connection 44 to the
right contact 28 of the pair loeated wbove.
When the next contaet 16 is closed, the next
resisianee 43 1s short-cireuited, and so oo nin-
tl wll of the resistunces or as many s ape
desived of the resistances sre short-cireuined.
The current to the armature of the motor is
thus regulsted.

I it ds destred to opon the cirenit, Lhe
switeh or push-button 43 may be closed and
This will
treh b0 open, since the
ip off from the post 10

L

permit the fowest s
veeh 17 will thew s

Pand the connection with: the right contact 28

3

will be broken and ths eurrent through mag-
net 34 will be diseontinued and the armature
35 allowed to swing down, which will permit
the yod 7 vo drop, and st of the contacts will
he opened. By opening the lowest swileh
frst the carbon poinis 26 will take the arcing
of the current and will prevent any injury
being done to the leal-spring 16 of any other
swilches. )
Referring 1o Fig 4 the same numernls re-
for to the same paris.  Ia this form of the
invention the rod 7 is operated by means ef »
solenoid 16, The rod 7 operates tolifk the
calehes 17 a=inthe formolinventionshowpin
Pigs. Land 2. Tothe lower end of the rod is
atfached o piston 4%, which is located i a

~1
O

75

8o

33

Q0

[eo1e]

-
e
e

25



/ 836,868

- eylinder 49, which operates to cushion the
-7 getion of the solenoid.  The piston 48 is pro-
" yided with valves 50, which are adapted to
~.be closed when the piston is moved upward
“5* and: to open when the piston moves in the 0E~
" posite’ direction.” A spring 47 may also be
. Used to press the pistori48 downward. The
contacts 16 are located in compartments 51,
o which are made -of porcelain -and prevents
‘to gny dreing between the contacts of the differ-
“acent eompartments.  Fach-compartment, as
here shown, is separable and.completely in-
closes each set of contacts: ’
¢ "The.diagram of thie' connections between
heparts of the device illustrated in Fig. 4 is
‘shownin Fig.'5.  Here the magnset 27 is con-
nected:to the switch 53, which is in turn con-
iseted: to the solenoid 46.  When the switch
53-ig-closed,. a current passes from the main
line-41 #hrough the magnet 27, switch 53,
olenoid 46 to the.main line 42. - This oper-
atesto.draw the rod 7 upward by means of
‘the:solenoid 46, and 4t the same time ener-
“gizés magnet 27 and permits the lowest cateh

o engage with the post.10 and be refained
iereby. “This causes the current to pass
©throughaall of the resistances43 and the axma-
twre:of the miotor. As the solenocid 46 con-
nues to draw the rod 7 on upward the next
pairof contacts 28 are closed and the lowest
.resistance 43 is short-circuited. The solen-

0id 46 thus: opérates, until-sll of-the resist-
gnees 43, 08 asmany.asis desired, are short-
circuited. “The solenoid 46 operates to hold
. the Tod 7.in its uppermost position and per-
wit. the. switches to remain closed until the
switch 53 is opened, when the magnet 27 will
, -aliow the lowest cateh 17 to slip off from its
& ... -pole and open the lowest switch first. The
¥« 40 carbon countacts, as before, will thus take the
" arcing ab the breaking of the circtit,
 meantime the solénoid 46 permits the rod 7
+ to faop, and. the switches are opened in suc-
cession, as before. - The current  passing
45 theough the motor is thus regulated or con-

_ trolleg. o o L

The invention may be varied by those
skilled in. the art without departing from the
spirit thereof.

What I claim s new, and desire to secure
by Letters Patent, is as follows:

1. In an electric controller ihe combina-
tion of a plurality of switches, a means for
closing the said switches, an electromagnetic
5c imeans for allowing one of the said switches

0 open and to permit the said closing means

to open the remaining switches.

2. In an electric controller the combina-

tion of a plurality of switches, a means for

60 closing the said switches in succession, a re-
‘taining means connected with each of the
said switches, a receptacle containing an in-
sulating fluid for inclosing the said switches
and the said retaining means, the said recep-

50

In the |

3

&

tacle having.compartments and a switch lo-
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 said switches, a
rod, means located on the said rod for engag-
ing the said catches and adapted to move the
said switches until the said catches are so
engaged as to maintain the said switches
closed. . : ;

4. In an electric controller the combina-
tion of & plurality of switches, a catch asso-
ciated with each of the said switches, a me-
chanical means adapted to engage with the

said catches in succession until the -said

switches are successively closed as the said
mechanical means is moved along in one di-
rection. '

5. In.an electric controller the combina-~
tion of a plurality of switches arranged in a
series, a mechanical means for holding the
said switches in a closed position and an au-

tomatic means whereby the said switches:

65
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will be opened in case the means for closing -

the said switches have not closed a certain
nuinber.

6. In an electric controller the combina-
tion of a plurality of switches arranged in a
series, retaining mechanism for holding said
switches in a closed position and means for
releasing the said reteining mechanism, a re-
ceptacie having compartments, one of said
switches located in each of said compart-
ments. and for containing insulating fluid or
compound. : ‘ : :

7. In an electric countroller the combina-
tion of a plurality of switches arranged in a

“serjes, retaining nechanism for holding sald

switches in a closed position and means for
releasing the said retaining mechanism, a re-
ceptacle having compartments, a separate
compartiment for containing each of the said
switches, the walls of the said compastments
being composed of: porcelain or other insu-
lating material. v

8. in an electric controller the combina-
tion of a plurality of switches, a catch con-
nected o each of the said switches, a rod
adapted to engage with cach of the said
catches in succession as the rod is moved
continuously in one dirvection. S

6. In an electric controller the combina-
tion of 8 plurality of switches, a plurality of
catches connected to the said switches,

means for codperating with the said catches.

to retain each of the said switches in a closed
position, a rod adapted to engage the sald
catehes to elose the switches as the said rod
moves continupusly in one direction and to
trip the said catches to open the switches as
the rod moves continuously in the opposite
dirvection.

10. In an electric controller the combina-
tion of a plurality of switches, catches von-
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nected to the said switches, means codperat-
ing with the said catches to retain the said
switches in a closed position, ‘a means for
moving the said catches and causing them
to engage and for tripping the said catches to
open the switches, i

11. In an clectric controller the combina-
tion of a plurality of switches, catches
adapted to retain the said switches in closed
positions, means for closing the said switches
and causing the said catches to engage and
for tripping the said catches.

12, In an clectric controller the combina-
tion of a plurality of switches, catches
adaptied 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 operated by 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 thé combina-
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 sald switches and
adapted to guide the same, means for caus-
ing the said catches to engage with the said
posts.

15. In an electric controller the combina-
tion of a plurality of switches, a postlocated
between each of the said switches for guiding
the said switches, a plurality of catches con-
nected to the said switches and adapted to
engage on the said posts, a movable body
adapted to close the said switches and to
open the said switches in succession.

16. In an electric controller the combina-
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 poles of the said magnet, a mag-
netic means for retaining certain of the zaid 30
switches in a closed position and an electro-
magnetic means codperating with the said

_electromagnet for retaining them and the

said-switches in a closed position.

17. In an electric controller the combina- 55

tion of a plurality of switches, a plurality of
posts for guiding the said switches, certain -
of the. posts being .magnetic, an electro-
magnet connected to the said magnetic posts,
a plurality of catches adapted to engage with 6o
the said posts to hold the said switches in a
closed position, a movable body for engaging
the said catches to close the said switches in
succession and for tripping the said catches
to open the said switches in succession,

18. In an electric controller the combina-
tion of a plurality of switches, a mechanical
means connected to each of samd switches for
causing the said switches to remain closed
and a means for operating on each of said 70
mechanical means to close the said switches -
in succession and to open the said switches
in succession. o

19. In an electric controller the combina-

65

_tion of a plurality of switches, a mechanical 75

means for completely closing the said
switches in succession as the saild mpeans is
moved contintiously in one direction, a me~
chanical means for retaining each of the said:"
switches in a closed position, the said me: 8o
chanical means for closing the said switches
adapted to operate upon each of the said re-
taining means to. open the said switches in
succession. . . ST
In testimony whereof I have signed my 83.
name to this specification in the presence of.. .
tro subscribing witnesses. : L

ROY W. BROWN.

Witnessés:
Frep G. MorsE,
J. H. Deavy. .



