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To all whom it may concern:

Be it known that I, JOEN D.IHLDER, a citi-
zen of the United States residing at Yonk-

- ers, In the county of W'estchester and dtate of
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New York, have invented certain new and

‘useful Improvements in Reversing-Switch

Motors, of whlch the following a spemﬂed-
tion.

My invention relates toreversing-switches
for electrie cireuits, and has for 1ts object to
provide a safety IQVGISIHU-i’antCh by means
of which the order in Whl(,h the circuits are
opened or closed is automatically controlled;
and to these ends my invention consists in a
switchembodying the general features of con-
sbructwn,auanﬂement and operation of parts
substantially as hereinafter more particularly
set forth.

Referring to the accompanying drawings,
wherein one embodiment of the switchis illus-
trated, Figure 'l is a front elevation of the
switch., Fig. 2is a side view, partly in sec-
tion; and Fig. 3 1s a diagrammatic represen-
tation of the switeh and circuits and connec-
tions therefor.

In the use of electric reversing-switches it

is often desirable and even necessary that cer-
tain circuits should be opened and closed in
a cerfain definite relation to each other in
order to avoid injury to the apparatus and
danger in using the circuits, and this is espe-
cially so in connection with the control of
electric motors—such,forinstance,asare used

in connection with electric elevators—which

require reversals of the motor and in connec-
tion with devices for controlling the opera-

~ tions of motors, for instance, similar to those
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shown in my pending application, Serial No.
713,593, filed April 19, 1899.

The mam object of my present; 111ve11131011
is to provide a simple, cheap, and effective
reversing-switch which shall be a safety re-
versing—switeh in that the movements of the
switch-arms are interdependent upon one

another, so that they will have to operate to

make and break the circuits in a certain pre-
arranged order, and, further, to provide such
a switch with a safety arm or device whieh is
operated by the switeh-arms and in turn eon-
trols the movements of the switch-arms.

My invention may be embodied 1n many
and various forms of switches having differ-
ent arrangements of contacts for eontl olling
circuits for different purposes, and in the ac-

companying drawings I have illustrated one 55

typical form or emb0d1ment ot the invention
which will be sufficient to disclose the gen-
eral principles thereof and enable those
skilled in the art to apply and adapt the in-
vention for the special purpose desired.
Referring to the drawings, upon a suitable
base A are mounted a series of terminals or
contact-pleces 1 234 567 8, which are con-
nected with suitable conductors, as indicated.

These contact-pieces may be differently con- 65
stracted in details; but as the switeh is in-

tended more particularly for use in connec-
tion with circuits carrying relatively heavy
currents it is preferable to make these con-

tact-pieces of carbon, and I have showneach %o

of these contacts as provided with a block of
carbon C. Furthermore, in order that good
electric contact may be obtained it is prefer-
able to mount these contacts so that they will

yield to a greater or less extent when the cir- 75

cuits are closed ther ethrough, and in the pres-
ent instance 1 have shown eaeh of these con-
tacts as controlled by springs C', so-that they
will have the necessary amount of resiliency.

Arranged to coOperate with the terminals or 8o

contacts are corresponding terminals 1* 2% 8¢
4+ 5% 6 7+ 8%, and these in the presentinstance
are mounted on the hinged switch-arms or
contact-plates B B'. In the present embodi-

ment each of these switch-arms carries four 8:

contacts; but of course the number of con-
tacts cm"ried by the arms is immaterial and
depends upon the particular arrangement of
the cirenits. The contacts or terminals car-

ried on the switch-arms may be provided with go

carbon contacts or metallic contacts or any
other similar material, as deemed best under
the peculiar circumstances of the case, and
theyareshowninthe presentinstanceasbeing

metallic and having means for attaching the g5

terminals of the circuits to the switch-arms.
Each of the switch-arms, as B3, is so pivoted
and mounted with relation to the contacts on

| the base-platein the presentinstance thattwo
| sets of contacts, as 1 1* and 2 2%,

can bo si- 100
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multaneounsly closed and at the same time the
opposite set 5 5* and 6 6* will be opened, and
vice versa, and the switch-arm B'is similarly
arranged with relation to its sets of contacts.

Some means for operating the switeh-arms
B B" must be provided, and these may vary
according to circumstance; but I preferably
operate them by means of the electromagnets
D D', connected in the circuits controlled by
the switch-arms. I have shown these mag-
nets in the form of solenoids, with cores E K/
connected to the switch-arms by pins ¢ ¢/,
which are preferablyinsulated from the arms.
With such an arrangement when the magnef
18 not excited the weight of the core, together
with the weight of -the switch-arm, will nor-
mally hold contacts 5 5* and 6 62 closed and
contacts I 1* and 2 22 open, as shown in con-
nection with the switeh-arm B3 but when the
magnet 18 excited the core will be moved so

~as toclose the contacts 1 1* and 2 2* and open

25

30

40

45

50

58

6o

contacts o o and 6 6* and hold them open as
long as the current through the magnet-core
18 sufficient to sustain the parts in this rela-
tion. As before stated, when the magnets
are deénergized the cores will fall, operating
the switch by gravity; but sometimes it is de-
sirable to make this action more positive, and
in that case the magnets may be provided
with a coil D?, so arranged that if the cireuit
18 closed through the coil it will exert an in-
fluence on the core to positively pull it down,
and thereby operate the switch-arm. This
latter coil is properly connected in the ecir-
cuits to be controlled in a way that is well un-
derstood by electricians.

o far described, it will be seen that there
are two switch-arms arranged to control their
respective circuits, and in the present in-
stance 1t 1s assumed that it is necessary that
the contacts 5 5* and 6 6% shall not be closed
simultaneously with the contacts 7 7*.and 8 8@
or that contacts 1 1* and 2 2* should not be
closed simultaneously with contacts 3 8% and
4 4%, and I therefore provide a safety device
which will prevent such an operation of the
two switch-arms and will insure that when
one of sald sets of contacts is closed the other
set will remain open and cannot be closed un-
til the first setisopened. Various means for
accomplishing this may be used; but I have

shown an exceedingly simple construction

comprising a safety device or arm F, which
In the present instance is conveniently piv-
oted on a projection from one of the magnets,
which in this instance are shown in the form
known as ‘‘ cup-magnets;” but of course this
pivotal support may be otherwise arranged,
and this safety-arm is provided with exten-
sions I'" and F? arranged in position to be
operated by the cores of the magnets control-
ling the switch-arms, and in the present in-
stance the cores E E" are shown as extending
through the casings E°, having slots ¢, through
which pins f f/, connected to the extended

cores, extend and project adjacent to the ex- |
tensions of the safety-arm I'. From this ar- |
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rangement it will be seen that as either oné

of the cores—as E', for instance—moves up-

ward under the influence of the magnet the
safety-arm If is tilted, its extension E* being
moved by the pin /' and the other extension
F’ being correspondingly depressed, and if
perchance the core K is raised at this time it
is forced downward by the upward movement
of the core E', and it will further be seen that
neltheroneof the cores ean rise without forei-
bly lowering the other. Assuming the parts
in the position shownin Ifig.1,as before stated,
it will be seen that the switch-arm B cannot
move to close the open contacts without first
moving the switch-arm B’ to break the con-
tacts 3 3* and 4 4*; but it might happen that
the core K’ would fall or be drawn downward
while the core E is in its lowermost position
and the contacts 7 7> and 8 §* be closed simul-
taneously with the contacts 6 5* and G 62,
Some means must be provided to prevent this,
and 1n the present instance I have shown the
switch-arms as provided with a stop in the

of stop may be used. This yokeissoarranged
that when the parts are in the position shown,
with the extension * up, the contacts 7 72 and
S 8" cannot be closed, as the yoke will im-
pinge upon the extension I before contact is
made. While this yoke is a convenient stop-
piecein connection with the particular-shaped
switch-arm shown, it is evident that similar
mechanical devices or constructions may be
used to accomplish the same purpose.

IFFrom this description the general prineci-

ples of my invention will be understood, and
1f perchance the lower sets of contacts 5§ 5°
6 6* and 7 7* 8 8* control, for instance, the
armature-circuit of an electric motor it will
be seen that by my arrangement only one of
these sets of contacts can be closed at a time
and the closed set cannot be broken until or
simultaneously with the closing of the other
set and a short circuit of the armature is pre-
vented. 5o, too, the same effect will be pro-
duced in connection with the upper sets of
contacts—that is, one set only can be closed
at a time, and relatively when the upper set
of contacts of one of the switch-arms is closed
the lower set of contacts of the other switch-
arm 1s closed, and vice versa. Ifrom this it
will be seen that in this particular arrange-
ment the switch-arms control the movements
of the safety device, and the safety device in
turn controls the movements of the switch-
arms, requiring them to operate in a regular
sequence or relation to each other.

It will beseen that with the condition shown
in Fig. 1 the switch-arm B’ can move so as to
break the circuits at the points 3 and 4 with-
out In any way affecting the movements of
theotherswiteh-arm. So,also,if thisarm were
in a position so that its yoke B®rested on the
end IF* of the safety-lever it could be moved

to close contacts 3 and 4 without affecting the

other switch-arm, so that the arms may be
sald to be operated by independent devices
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‘Inbefore described, the contacts 3
and 6 6% are adapted to be closed at the same |
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inder certain conditions. The safety device,
however, is so arranged that the arms must
operate under certain conditions in a certain

predetermined order or succession, as herein-

before fully set forth.

Referring to Fig. 3, the switch is shown dia-
grammatically with suitable eircuits and con-
nections therefor, the safety device connect-
ing the cores K K’ not being shown in this
view for the sake of simplicity. As Dbefore,
E and E' represent the cores of magnets D
and D', and 1* 2* 3> 4 5* 6 7* 8* represent the
contacts of the switch. A suitable electric
motor H is shown connected in circuit with a
shunt field-winding J and a resistance R, al-
though any sultable device might be shown
here through which it is desired to reverse
the current. The heavy lines represent the

armature-circuits, while the light lines rep- |
resent the controlling-circuits of the switch |

As here- | rality of switch-arms, of independent elec-

and the field-circuit of the motor.
3%, 44%, 5 5%,

time, while the remaining upper and lower
contacts of the switch are open, and in the
positions of the cores E E' shown it is as-
sumed that magnet D’ is energized, attract-
ing the core E/ upwmd and elo&mn contacts

3 8% 4 4*, at which time the magnet D? of |
core L 18 also energized and pulls the core I |

downward, thereby making close contact at

o o* and 6 6%, the welight of the core X and its | device controlled by the independent moving

connected parts aSbIStlnﬂ’Hl making good con-
tact at these pomts A suitable switeh T is
shown—in thisinstance a three-pointswitch—
controlling the circuits of the magnets D D',

and assuming that the switch is in the posp

tion shown a circuit will be completed from |
the positive main (represented by a - sign) |

by wire 20 to one or the other of the magnets
D D’'—in this instance to magnet D'~ and
from thence still by wire 20 to and through
switch I to the negative main at 21.
inbefore stated, the switch is only represent-
ed dla,wra,mmatleally, butitis understood that
thesafety device described in connection with
Figs. 1 and 2 prevents the simultaneous elo-
sure of all of the lower contacts or all of the
upper contacts represented in Fig. 3. The
magnet D’ having been energized, the core E/
18 raised and the core K remains down, and
the armature-circuit is completed through the
armature of the motor H in one direction, as
follows: from the positive main to contact
4*,through contacts 3 3* to contacts 6* 6, from
thence to and through the armature Of the
motor H, through magnet D?, around core I,

‘through contacts 5 5°, to and through the ar-

mature resistance R, and tothene O'atwe main.
At the same time the cireuit of the fi eld wind-
ing J 18 completed from contact 3 to and
thlouo*h the field-winding to the negative
main. Should the switch I be opemted to
complete the circuit of magnet D instead of
magnet D', core E' would remain, closing its

- As here- ' switch-arm and controlling the movements

S

pulled upward and the ¢ircuit of the motor-

armature would be reversed.

What I claim is—

1. In a switch, the combination with a plu-
rality of electrically-operated switch-arms, of
a safety device controlled by the movement
of one switch-arm and controlling the move-
ments of another switeh-arm, whereby the
switch-arms are operated in a predetermined
order or succession, substantially as de-
scribed. | |

2. In aswiteh, the combination with a plu-

70
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rality of electrically-operated switch-arms, of -
- a safety-arm controlled by the movement of

| one switch-arm and controlling the move-

' ments of another switeh-arm, whereby the
L switch-arms are operated in a predetermined

{ order

or
scribed.
3. In aswiteh, the combination with a plu-

succession, substantially as de-

' trical devices for moving the arms, and a

safety device connected to be operated by the

. moving device of one of the switch-arms and
. to control the movements of another switch-
' arm, whereby the swifch-arms are operated
' in a predetermined order or succession, sul-
| stantially as deseribed.

4. In a switich, the combination with a plu-
rality of switch-arms, of independent devices

- for moving the arms, and a rocking safety

- device of one switch-arm and c¢ontrolling the
' movements of another switch-arm, whereby
| the switeh-arms are operated in a predeters

| mined order or succession,; substantially as

| described.

5. In a switch, the combination with a plu-
rality of switch-arms, of independent devices

 for operating the arms, magnets to move said
' independent devices, and a safety device
 connected to be moved by the magnet of one

| of another switch-arm, whereby the switch-
 arms are operated in a predetermined order

;

lower contacts, while the core E would he

or succession, substantially as described.

6. In a switch, the combination with the
pivoted switch-arms, of magnets the cores of
which are connected to move the switch-arms,
a pivoted safety device, and connections be-
tween the cores and the pivoted safety device
for moving the latter, substantially as de-
scribed.

7. In a switch, the combination with the
pivoted switch-arms, of magnets for moving
the switch-arms, magnet-core extensions con-
nected to the switch-arms and carrying pins,
a pivoted safety-arm having extensions en-
gaging the pins, and stops on the switch-
arms engaging the extensions, substantially
as described.

8. in a switch, the combination with a plu-
rality of switeh-arms, each arm carrying a
contact at each end, of independent devices
for moving the arms, and a safety device
controlled by the movement of one switch-
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arm and controlling the movements of an-
otheér switch-arm, whereby the switch-arms
are operated in a predetermined order or
succession substantially as deseribed.

9. In a switch, the combination with the
stationary spring-supported contacts, of piv-
oted switeh-arms carrying contacts cooperat-
ing therewith, electromagnets for operating
the switch-arms, cores connected to the arms,

10 a pivoted safety-arm, pins connected to the

T

704,336

cores for operating the safety-arm, and stops
on the switch-arms codperating with the
safety-arm, substantially as deseribed.

In testimony whereof I have signed my

name to this specification in the presence of 15

two subscribing witnesses.
_ JOHIN D. IHLDER.
Witnesses:
JAMES S. FiTCH,
ARTHUR ROWLAND.
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