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To all whonv it may conceri:

Be it known that I, HENRY H. CUTLER, a
citizen of the United States, residing at Mil-
waunkee, 1n the countyof Milwaukee and State
of Wisconsin, have invented a certain new
and useful Improvementin Multiple Switches,
of which the following is a full, clear, concise,
and exact deseription, reference being had to
the accompanying drawings, forming a part
of this specification.

My invention relates to a multlple switch,
more particularly designed for use in con nec-
tion with rheostats, although it is equally ap-
plicable to other structures where a multiple
switch i1s desired.

It has been proposed heretofore to associate
the resistance of a rheostat with a plarality
of switches, whereby the switeches may be
closed one at a time and in a definite order
to cut out the resistance of the rheostat. The
present invention is particularly designed for
employment in connection with such rheo-
stats, although it 1s capable of a more gen-
eral use, as will readily appear to any one
skilled in the art.

In accordance with the present invention
I arrange the multiple switches so that the
same can be closed only in a definite order,
and, furthermore, 1 provide means whereby
the switches are adapted to be retained in the
closed position and automatically opened at
the desired time. 1 preferably employ elec-
tromagnetic retaining mechanism adapted to
hold the switches in the closed position and
adapted when actuated to release all of the
contact-arms to thereby permit the same to
reinsert the resistance. In practicel arrange
the switch-arms so that the same will be au-
tomatically released in a definite order, and
in the preferred embodiment of my invention
I associate the first switch-arm of the series
with an electromagnetic retaining deviee and
associate the remaining switch-arms with the
first switch-arm through the agency of inter-
locking mechanism, whereby the electromag-
netic retaining device associated with the first
switch-arm controls the whole series.

While 1 have 1llustrated and described the
preferredembodiment of myinvention,which

1 have worked out for practical operation, it
will be understood that my invention is sus-

ceptible of various modifications.

I have illustrated my invention in the ac-
companying drawings, in which—

IFFigure 1 is a view of the switeh of my in-
vention, the eircuits being shown in diagram.
Fig. 2 is a side view thereof, all of the switch-
arms except the first being removed. TFig. 22
is a detail view of the retaining-magnet. [ig.
0 18 a detail view of one of the switch-levers.
g, 415 a detail view of the latech mechanism
for holding the levers in the closed position.
I'ig. 5 15 a detail view of one of the swinging
dogs employed. Fig. 6isasectional top view
of one of the levers and a top view of one of
the codperating rocking dogs.

I.ike characters refer to like parts in the
several figures.

The smteh levers or arms a o’ o, &e., are
suitably pivoted or journaled at one end and
are provided at the opposite end with suit-
able handles. 1 have shown the several
switch-levers as journaled upon a shaft or rod
0, mounted in bearings upon the brackets b’
b'. The brackets b’ b" also support a rod b2,
which is threaded through a rubber tube b7,
which serves as a cushion or buffer against
which the extended ends of the switch arms
or levers are adapted toimpinge when thrown
open. Iach of the levers carries a contact
device ¢, made in the usual form from a num-
ber of strips of copper laid face to face, the
free ends being adapted to engage the con-
tact-surfaces to complete the circuit there-
through. Upon thebase-board a’is mounted
a contact-bar ¢, with which one end of the
contact device ¢ of each arm or lever is adapt-
ed to engage, the other end of said device be-
ing ad&pted t0 engage one of the contact-ter-
minals d d’, &e., of the rheostat. Between
the bars ¢’ and the terminal d’' is the resist-
ance-coil e, while the resistance-coils ¢’ ¢? ¢° ¢!
are connected between the terminals d' d?,
a?, d® d* and d* d°, respectively. Upon the
torminal d is pmVlded a binding-post d®,which
is connected with one side of the supply-cir-
cuit 2. Upon the terminal ([’ is provided a
binding-post d', which is connected, by means
of conductor 4 through the armature f of the
motor, to the opposite side 3 of the supply-cir-
cuit., Uponthe terminal d is mounted a car-

bon block ¢, and a similar carbon block ¢ is
mounted upon the end of the contact-bar¢'.
| The first switech-arm a carrieslaterally-extend-
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ing arms ¢* ¢° supporting tipon the ends the ! face.

carbon blocks ¢* ¢°, respectively. When the
switch-arm ¢ 18 moved to close the circuit, the
bleek ¢° engages block ¢' and the block ¢ en-
cages block ¢, thereby closing c¢irenit from
terminald to terminal¢’. The further move-
ment of the switch-arm « causes contact de-
vice ¢ thereof to directly close together termi-
nalsd and¢’. Likewise when switch-arm ¢ is
moved outward the contact device ¢ leaves
terminals ¢ and ¢’ before the carbon blocks
separate, sothatanyare which may be formed
by the opening of the cireunit will take place
between the carbon blocks instead of between
the metallic surfaces. Near the upper end
of the switch-arm a lug /1 is provided, which
carries a laterally-extending rod 7/, which
may taketheform of a screw. BMounted upon
the base-board ¢ above the arm ¢ is a retain-
ing-magnet &, having an armature 4/, pivoted
at £*. The armature &' carries a laterally
and upwardly extending lug %, and when arm
@ 18 moved to close the circuit rod /i engages
the side of armature £’ to move the same
against the magnet-pole, and the magnetism
of magnet & retains the armature /' in this
position. The swinging of the armature /'
carries the lug A% upon the exterior of the rod
i', 80 that said rod A" will rest in the slot
formed between the lug 1* and the face of
the armature 4'. So long as the magnet k&
remains energized the arm ¢ will thus be held
in the closed position. Yhen, however, the
magnet & is deénergized, armature £ will be
released, and the weight of the arm «a will
carry the same into the positionshownin Ifig.
2, thereby rocking the armature L' upon its
pivot, as shown. One end of the winding of
magnet £ is connected with binding-post b,
and the other endis connected with binding-
postd®,whichliatter binding-postisconnected,
by means of conductor 5 through the shunt
field-winding 7', to the supply-conduector 3.

Mounted npon a rod or shaft /, supported

in suitable bearings upon the base-plate ',
are the rocking dogs m m/', &e.  Kach of the
dogs has the rear so shaped as 1o engage the
base-plate ¢’ and limit the downward move-
ment of the dog when free. Upon the end of
the dog to the right-hand side an upwardly-
extending lip o is provided, which has its
frontedge curved and its rear edge perpen-
dicular to the upper surface of the dog. The
under side of the dog has a lip o extending
throughout 1ts whole length, which lip is
rounded off at the left-hand edge. The le-
vers a’' to a@’, inclusive, are each provided with
a lateh p, pivoted to the arm at »p’ and setin
a slot p*.  The first lever ¢ upon the left has
no latch. T'he wall of the slot limits the ver-
tical movement of the latch relatively to the
arm. Delow the latech and formed integral
with the lever is a lag 2, projecting toward
the base-plate and consisting of two parts +'
7.  The part »' is square in section and f{iat
upon the end, and when the leveris in a po-
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The upper part of the part 1S 111~
¢lined or chamfered at an acute angle.

The operation of the structure as above de-
scribed is as follows: Assuming that it be de-

sired to start the motor, switeh-arm « i1s closed

| to first close circuit between the carbon

blocks and finally to close together termi-
nals d and ¢ directly through the contact de-
vice ¢. The armature L&' is engaged and
moved against the pole of the retaining-mag-
net /;, and the retaining-magnet thus serves to
maintain the switeh-arm in the closed posi-
tion. Current may be traced from supply-
conductor 2 to terminal «, thence through the
switch-arm o to terminal ¢ and through the
resistance e ¢/, &e., in series to binding-post
(., thence by conductor 4 through the arma-
ture 1 to the opposite side 3 of the supply-eir-
cuit. A small portion of the current passes
from terminal « through the reftaining-mag-
net e, conduetor 5, and shuntfield-winding /7.
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Cirenit is thus closed through the armature

with all the armature resistance In cireuit.
In moving arm ¢ to the closed position the

| obligque wall 7* of lug 7 engages the under face

of the first rocking lug of dog m and springs
the same into the position shown in fuil lines
in Ifig. 4. The second switch-arm «' is now
closed, and as the dog m is in its raised po-
sition the lateh p of the arm ¢’ will ride over
the lip o of the dog m and will engage the
vertical wall thereof, and switeh-arm «' will
thhus be heldin the closed position. The wall
»*of arm « will engage and lift the second
rocking dogo ', so that when the arm a° 1s
closed the Ilateh 93 thereof will be engaged
and held by the lip o of the dog /. In a
similar manner each switeh-arm when closed
raises the next rocking dog to thereby per-
mit the lateh of the next succeeding switeh-
arm to engage the lip of the corresponding
dog.  As each of the switech-arms a’ to @, in-
clusive, 1s ¢losed a corresponding coil of the
resistance 1s short-circuited, and the resist-
ance through the armature-circeuit 1s thus cut
outb step by step. When the last switch-arm
has been closed, current passes from switeh-
arm ¢ to terminal ¢, thence by switeh-arm
@ to terminal *, so that the intervening
switech-arms do not have to carry current
duaring the normal operation of the device.
If it be desirved tocutin the resistance and
open. the circuit through the motor, the re-
taining-magnet & may be deénergized in any
suitable manner, and the arm ¢ will be re-
leased and fly outward to the position shown
in Fig. 2. Inmoving outward the first roclk-
Ing dog m 1s permitted to fall, and the lateh
of the second switch-arm «' is thus released,
and said switch-arm likewise flies outward.

- The switch-arm «' permits the second rocl-

ing dog to fall, thereby releasing the third
switeh-arm. Inasimilarmanner each switch-
arm releases the next succeeding switch-arm
until all of the switeh-arms have been re-
leased. 'T'he carbon blocks assoclated with

sition to close cireuit presents a vertical sur- | switeh-arm « are so mounted that each of the
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switeh-arms will move away from their con-
tact-terminals after the carbon blocks bave
separated. In this manner the rupture of
the circuit will take place between the car-
bon blocks,and the arc produced by the break-
ing of the cireuit will thus be confined to the
carbon surfaces.

Any attempt to close one of the switch-

arms out of 1ts regular order will be prevent-

ed, due to the fact that the flat face +' will
engage the end of the rocking dog when in

| the lowered position, and it is only when the

20

dog has been mlsed 1nto the upper position
that the flat face 7 is permitted to pass be-
neath the end of the rocking dog. More-
over, unless the rocking dog is in the upper
position lateh p will not engage the lip o upon
the dog, and the rocking dog will be held in
the upper position only when the immedi-
ately-preceding switch-arm has been closed.
The accidental or intentional closing of one
of the switech-arms out of its regular order is
thus effectively prevented.

1t may happen that an operator after clos-
ing a part of the switch-arms will neglect to
close the remainder, and as the resistance-

- wires are usually made of sufficient capacity
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to carry the current for a short time while
the motor is being started they are not usually
of sufficient capacity to carry the current for
a considerable period of time. Consequently
if the operator neglects to close all of the
switch-arms the heating of the resistance-coil
may result. Toobviate any danger from this
cause, I employ the cut-out magnet s, which
18 preferably connected between the last two
terminals d* d® being thusin parallel with the
last coil ¢* of the resistance. The magnet s
controls an armature s, earrying upon the
end a contact device s°, adapted when the ar-
mature is attracted to bridge together con-
tacts s° s*, connected, 1'espectwel§? with the
opposite end% of the windings of retaining-
magnet k. If for any reason the last Switeh-
arm is left open, current passing through re-
sistance-coil et will heat the same, hereby in-
creasing the resistance and seudmn a Con-
tmually -increasing current through the wind-
ing of magnet s, Whlch is1n para,llel with the
coil ¢, When the heating has progressed to
the prearranged extent, the magnet s will be-
come enerfrued to raise the br 1c10111ﬂ' contact
$* into contaet with terminals s° 31, and thus
short-circuit the retaining-magnet & to re-
lease arm a, and consequently the other arms,
which have been closed. The magnet s thus
serves automatically to open the circuit be-
fore the current has traversed the resistance
for a sufficient length of time to injuriously
heat the same.

The switches are arranged in a series—that

18, a plurality of substantially like switch ele-

ments are provided which are adapted to co-
operate in the manner desecribed.

While I have illustrated my invention in
connection with a rhecstat, it will be under-

stood that multiple switches may beemployed |

-
-

{ Tor controlling any other circuit or apparatus
| without departing from the spirit of my in-

vention.

Having deseribed my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. The combination with a plurality of in-
dependently - actuated manual switches ar-
ranged in a series, of means for preventing
the closure of the same except in a defl nite
order, and means for automatically opening
the same, substantially as described.

2. The combination with a pluarality of in-
dependently - actuated manual switches ar-
ranged in a series, of means for preventing
the closure of the same except in a definite
order, and means for automatically opening
the same in a definite order, substantially s
descrlbed

5. The combination with a plurality of in-
dependently -actuated manual switches ar-
ranged 1n a series, of means for preventing
the closure of the same except in a definite
order, and means for opening all of said
switches, substantially as described.

4. The combination with a rheostat, of a
plurality of independently-actuated manual
switches for controlling the resistance there-
of, means for preventing the closure of said
switches, exceptina definite order,and means
for automatically opening said switches, sub-
stantially as described.

5. Inarheostat, thecombination with a plu-
rality of independently -actuated manual
switches for controlling the resistance there-
of, of means for preventing the closure of said
switches exceptin a definite order, and means
for opening said switches in a definite order,
substantially as described.

6. The combination with a plurality of
switches arranged in a series, of retaining
mechanism for holding said switches in the
closed position, and means for releasing the
said retaining mechanism, substantially as
described. |

7. Thecombination with a plurality of man-
ual switches arranged 1n a series, of electro-
magnetic retaining mechanism for holding
the same 1n the closed position, and means
for actuating said electromagnetic retaining
mechanism to cause the release of &fud
switches, substantially as described.

S. The combination with a. plarality of
switches arranged in a series, of means for
preventing the closure of the same except in
adeflinite order,retaining mechanism for hold-
ing said switches in a closed position, and
means for automatically actuating said re-
balning mechanism to release said switches,

‘substantially as described.

9. The combination with a plurality of
switches arranged in a series, of interlocking
mechanism whereby each switeh controls the
next succeeding switeh and an electromag-
netic retaining device for the first switch of
the series, substantially as deseribed.

10. T'he combination with a plurality of
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switches arranged in a series, of interlocking | 20. Tho combination with a plurality of

mechanism whereby each switch controls the
next succeeding switch, a retaining-electro-
magnet for holding the first switch of the se-
ries in a closed position, and means for con-
trolling said retaining-magnet, substantially
as described.

11. The combination with a plurality ol
switehes, of a plurality of independent inter-
locking devices for preventing the closure of
the switches except in a definite order, sub-
stantially as described.

12. The combination with a plurality of
switches, of a plurality of independent inter-
locking devices for preventing the closure of
the switches, except 1n a definite order, and
means carried by the switches for operating
the interlocking devices, substantially as de-
seribed.

13. The combination with a plurality of
switches, of a plurality of independent inter-
locking devices for preventing the closure of

the switches except in a definite order, and

30
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means carried by each switch for operating
the interlocking device associated therewith
to permittheclosure of thesucceeding switch,
substantially as deseribed.

14. The combination with a plurality of
switches arrangedin a series, of interlocking
mechanism for preventing the closure of the
switchesexceptin a definite order,and retain-
ing means for holding the switeches in the
closed position, substantially as described.

15. The combination with a plurality of

switches, of interlocking devices for prevent-

ing the closure of the switches except in a

definite order, and means assoclated with the

interlocking devices for retaining the switch
in its closed position only when the immedi-
ately-preceding switeh has been closed, sub-
stantfially as desecribed.

16. The combination with a plurality of
switches, of an interlocking device controlled

by each switch and adapted upon the closure

of said switch to serve as a retaining device
for the next succeeding switch, substantially

~as deseribed.
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17. The combination with a plurality of
switch-arms, of a mechanical retaining de-
vice adapted to hold the switeh 1n the closed
position and constructed to release said switech
unless the immediately-preceding switeh has
been closed, substantially as deseribed.

18. The combination with a plurality of
switches, of aplurality of rocking dogs adapt-
ed to be moved into the retaining position by
the closure of one switch to thereby retain
the next succeeding switeh in the closed po-
sition, substantially as described.

19. The combination with a plurality of
switehes each carrying a lateh, of a retaining
device adapted to be engaged by said latch
to hold the switch-arm in a closed position,
and means controlled by the closure of 4 pre-
ceding switeh for placing sald retaining de-
vice in position to be engaged by said lateh,
substantially as desceribed.

switches arranged in a series, of a retaining-
magnet for holding the first switeh in the
closed position, and interlocking deviees con-

' trolled by said first switeh for retaining the

succeeding switeh in position, substantially
as described.

21. The combination with a pluarality of
switches, of a retaining-magnet for holding
the first switeh in the closed position, and a
plurality of interlocking devices for holding
the remaining switches in the closed position,
substantially as deseribed.

22. The combination with a plurality of

switches arranged in aseries, of a retaining-
magnet for holding the first switch in posi-
tion, means controlled by said first switeh for
holding the remaining switches 1n position,
and means for automatically opening all of
the switches when released by said retaining-
magnet, substantially as deseribed.
- 23. The combination with a plurality of
switches, of a plurality of pivoted blocks or
dogs limited in their movement and provided
with an upwardly-extending lip at one end
of the front edge thereof and having the lower
opposite corner thereof cut away, substan-
tially as deseribed.

94, The combination with a plurality of
switches, of a plarality of interlocking de-
vices preventing the closure of the switches
except in a delinite order, and means con-
frolled by each switeh for placing said inter-
locking deviees in position to retain the next
stueceeding switeh in the closed position, sub-
stantially as deseribed.

25. The combination with a plurality of
switches, of means for opening the circulf
therethrough when part of the gwitches re-
main unclosed for a time longer than a pro-
determined period,substantially as deseribed.

26. The combination with a plurality of
switehes, of electromagnetic retaining means
for holding the samein a closed position and
means for releasing said switches when a part
of the switehes remain unclosed for a time
longer than for a predetermined period, sub-
stantially as described.

27. In a rheostat, the combination with a
plurality of switeches, of means operated by
the abnormal heating of the resistance for
opening the switches when part of the same
remain unclosed for a longer time than a

| predetermined period, substantially as de-

seribed.

28. In a rheostat, the combination with a
plurality of switches, of electromagnetic re-
taining mechanism for holding the same In
the closed position, and means responsive to
an abnormal heating of the resistance for ac-
tuating said electromagnetic retaining device
to cause the release of said switches,substan-
tlally as described.

29. In a rheostat, the combination with a
plurality of switches, of electromagnetic re-
taining mechanism for holding the same in

| the closed position and an olectromagnotic
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device connected in parallel with a portion of |
the resistance of the rheostat for controlling

sald retaining deviee, substantially as de-
seribed.

30. The combination with a phuahty of
like manual switches adapted to be inde-
pendently actuated, of means for preventing
the closure of the same except in a deﬁmte
order, and means for automatically opening
all of said switches, substantially as de-
seribed.

31. The combination with a plurality of
like switches, of means for preventing the

- ¢losure of the same except in a definite order,

L5

retainingmechanism for holding said switches
in & closed position, and means for automat-
ically operating said retaining mechanism to
release said switches substantially as de-

. 8cribed.
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32. The combination with a rheostat, of a
plurality of like manual switches for control-
ling the resistance thereof and adapted to be
independently actuated, means for prevent-
1ng the closure of said switches except in a
delinite order, and means for automatically

opening said switches, Substantlally as de-
scribed.

33. The combination with a base-board, of
a series of switches mounted in alinement
upon sald base-board, and interlocking mech-
anism whereby each switch controls the next
succeeding switeh of the series and means
forautomatically opening said switches, sub-
stantially as described.

o4. 1T'he combination with a base-board, of
a plurality of independent manual switches
mounted in alinement thereon, a rheostat
having its resistance controlled by said
switches, and means to prevent the closure
of sald switches except in a definite order,
and fuarther means for automatically opening
sald switches, substantially as described.

35, T'he combination with a base-board, a
plurality of switches mounted thereon, a com-
mon bar for said switches upon which they
are loosely journaled, suitable supports for
sald bar, and means to prevent the closure
of the switches exceptin adefinite order, and
means for opening all of said switches, sub-
stantially as described.

36. T'he combination with a base-Dboard,
brackets mounted thereon, a common pivot-
bar extending between the brackets, a plu-
rality of switches pivoted upon said bar, and
a common stop-bar also carried by said brack-
ets with which said switches are adapted to
engage to limit their outward movement, sub-
Stantlally as described.-

37. The combination with a vertical base-
board, of a plurality of like levers mounted in
alinement upon one face thereof and adapted
to move in planes perpendicular to the said
face, means for preventing the closure of the

same, except in a definite order, a retaining

means tor holding said switches in closed po-
sition, and means to automatically open said
switches, substantially as described.

S

)

35. Thé combination with a baseé-board, of
a plurality of switches mounted in alinement
on the face of said board and adapted to be
moved perpendicularly thereto, a common eir-
cult-terminal on said board and extending be-
neath all of said switches, an individual ter-
minal for each switch also mounted upon the
board, and bridging contact members carried
by the switches and each adapted to electrie-
ally connect the comimnon terminal with the

- proper individual terminal when the switches

are closed, substantially as described.

89. The combination with a vertical base-
plate, a plurality of like switch-levers mount-
ed upon said plate and adapted to swing out-
ward from the face of the plate, each switch
carrying a bridging contact member, a com-
mon cireuit-terminal carried by the said plate

~and extending by all of said switches, indi-

vidual circuit-terminals also carried by said
plate beneath each of the said switches, the
sald bridging members being adapted to con-
nect the common bar with the individual eir-
cult-terminals, a retaining means to hold the
sald switches closed and means to ecause the
switches to fall outward from the base-board
when theretaining meansisreleased, substan-
tially as described.

40. The combination with a vertical base-
board, of a plurality of like switches pivoted
1 alinement at their lower ends upon said
board and adapted tofall outward by gravity,
retaining - catches for said switches to hold
them against the face of the board and means
for preventing the closureof said switches ex-
cept 1n a definite order, substantially as de-
seribed. ‘

41. T'he combination with a pivoted lever,
of a magnetic retaining means to hold the
same 1n one position, said means comprising
a cateh member out of the field of the mag-
net when the switch is opened, but adapted
to be brought within the field by the switech
1tself when the switech is closed and to there-
after retain the leverin closed pos:ition sub-
stantially as described.

42. The combination with a base- board, of
a plurality of levers mounted thereon inter-
locking retaining-catches for said levers, and

i a common bar on which said catches are

mounted, substantially as described.

43. The combination with a vertical base-
board, of a plurality ot like levers pivoted
at their lower ends upon said base-board, a
catch for each lever extending out from the
face of said board and adapted to engage the
lever near its upperend, a common bar npon
which said catehes are mounted, and saitable
stops carried by the catches and adapted to
engage the face of the plate, whereby they
are allowed a limited vibration, substantially
as described.

44. Thecombination with a plurality of like
switech -levers mounted in alinement, inter-
locking mechanism to prevent the closure of
the same except in a definite order, means to

- automatically open sald switehes and carbon
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terminals for the first switeh of theseries, sub-
stantially as described.
45. The combination with a rheostat, ol a

' plurality of like switch-levers controlling the

resistance thereof, said manual switches be-
1Ing independently actuated, means to prevent
the closure of said switehes except in a defl-
nite order, means for automatically opening
sald switches, carbon switching-terminals for
the first lever of the set, and means to pre-
vent the opening or ¢losing of the circult ex-
cept through said first lever, substantially as
deseribed.

46. The combination with a rheostat, of a
plurality of manual switches each controlling
an individual section of the resistance there-
of, means for preventing the closure of said
switches exceptin a definite order and means
for opening all of sald switches within a short
interval of time, substantially as deseribed.

47. The combination with a rheostat, of a
plurality of mannal switches each controlling
an individual section of the resistance there-
of, means for preventing the closure of said
switches exceptin a definite order, and means
for effecting the rapid opening of all of said
switches, substantially as deseribed.

43. The combination with a rheostat, of a
plurality of manual switehes each controlling
an individual section of the resistance there-
of, means for preventing the closure of said
switches except in a definite order, and elec-
trically - controlled means for opening said
switches, substantially as deseribed.

49. The combination with a rheostat, of a
plurality of switches, each controlling an in-
dividual section of the resistance thereof,
means for preventing the closure of said
switches except in a definite order and elec-
trical means for effecting the opening of said
switches when the current therethrough be-
comes abnormal, substantially as deseribed.

50. The combination with a rheostat, of a
plurality of switches, eacn controlling an in-
dividual section of the resistance thereof,
means for preventing the closure of said
switches except in a definite order, and elec-
trical means for opening said switches when
the current therethroughtends to abnormally
heat the apparatus, substantially as de-
scribed.

51. The combination with a rheostat, of a
plurality of manualswitches, each contmllmg
an individual seciion of the resistance there-
of, means for preventing the closure of said
switches except in a definite order and elec-
trical means for opening sald switches when
the current therethrough falls below a pre-
determined limit, substantially as described.

52. The combination with a rheostat, of a

plurality of switches cach controlling an in-

dividual section of the resistance thereof,
means lor preventing the closure of sald
switehes exeept in a definite order, a magnet;
responding toacurrent tending to abnormally 03
heat the apparatus for elfecting the opening
of sald switches, and a magnet responding
to an underload current for effecting the
opening of sald switehes, substantially as
deseribed. 70

53. The combination with a plurality of
like electrical elements to be connected 1n
varying relations, of a plurality of switches
each controlling one of said like eclements,
means for preventing the closure of said 73
switchesexceptin a definite order, and means
for eflecting the opening of said switches,

substantially as desceribed.

54. The combination with a suitable base-
plm of a plurality of switches mounted in So

1111{311 ent thereon, and adapted to move per-
pendicular to the face of said plate, and suit-
able means for breaking the shoelc upon the
fall of sald switehes, substantially as de-
seribed. 8¢

55. The combination with a base, of a plu-
mhty of switehes mounted in *'Lhnemenb
thercon, and adapted to move peipendleulm
to the face of said plate, and a rod carrying
arubbercovering adapted to serve as a buller go
to brealk the fall of said :=~3wii;ehes, substan-
tially as desecribed.

56. The combination with a base-plate, of
terminals mounted thereon, a plurality of
switches adapted to move perpendicular to 95
the face of said plate and leaf-contacts car-
ried upon each of said switches, said leat-
contacts being secured to the switeh at the
middle and having free ends adapted to en-
gage said terminals and suitable retaining rco
mechanism for normally maintaining said
switches in a closed position, substantially
as described.

57. The combination with a plurality of
manual switches arranged In a series, of 105

means for preventing the closure of the same

except 1 a definite order, and means for
auntomatically opening the same, substan-
tially as described.

58. The combination with a plurality ol 110
like manual switches arranged in a series, of
means for preventing the closure of the samae
except In a defmlbe order, and means for
antomatically opening all of said switehes,
substantially as deseribed. 115

In witness whereol I have hereunto sub-
seribed my name in the prescncee of two wit-
nesses.

HENRY II. CUTLELR.

Witnesses:

W. CLYDE JOXNES,
MELANCTITON 12, NYMAN.
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