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Lo all whom it may concern: |
Be 1t known that I, WILLIAM ALFRED
DREWETT, a citizen of the United States,
residing at Brooklyn, Kings county, State of
New York, have invented certain new and

useful Improvements in Electric Switches, of

which the following is a specification.

My invention relates to electric switches,
and has forits object to improve and simplify
the construction of such switches and adapt

them for use in connection with various trans-

lating devices, and more especially in connec-
tion with electric motors, in connection with
which it is desirable not only to open and close
the circuit, so as to reverse the motion of the
armature of the motor, but to regulate the
amount of current flowing through the arma-
ture by means of variable resistances; and to
these ends my invention consists in a switch
embodying the features of construction and
arrangement, substantially as hereinafter
more particularly set forth. '_
Referring to the accompanying drawings,
Figure 1 is a plan view of the switch, parts

being broken away for convenience of illus-

tration; and Fig. 2 is a vertieal transverse
section of the same. .
While the general principles of my inven-

tion may be embodied in various details of

mechanism without departing from the spirit
thereof, according to the purposes and uses

to be made of the switeh, I have shown in

the accompanying drawings one convenient
and satisfactory embodiment, and in connec-
tlon with this I will now proceed to describe

the general construction and arrangement of
the parts, so as to enable those skilled in the

art to make use of my invention.

In the drawings, A represents a base sup-
porting the operative parts of the switch, and
this base is preferably of some non-conduct-
Ing and non-inflammable material—as, for
instance, slate and the like.
base A are two sets of terminals B B', C ¢,
which are connected to the cireuits in any
proper and usual manner, which need not be
lcally deseribed, and these are shown
arranged in their corresponding positions on

each side of a vertical line passing through |

the plate. Also mounted on the plate are a
series of contacts D, which are connected to-
gether in the usual manner to form resist-

Mounted on the |

ance-contacts, and these are shown arranged
in a semicirele, and their terminals are con-
nected to the armature or other circuit in the
usual way. Concentrie with this row of re-
sistance-contacts is a segmental plate E. Ar-
ranged over the resistance-contacts D is a
segmental plate F, which serves as a guide
for the operating-handle and has means of
locking the same, in the manner hereinafter

set forth.

Arranged, as shown, in a central position on
the plate is a pivot-pin or standard G, and
mounted on this standard is an operating-

handle H, having a stop device H', provided

with a pin H? adapted to enter a slot or slots
F' in the plate F. Also mounted on the pin
or standard G is an arm I, carrying the dou-
ble contacts J J', these being insulated from
each other and arranged in a well-known
manner and being adapted to codperate with
the contacts B B’ or C C', according to the po-
sition in which the arm I is placed.
I 1s loosely-mounted on the pin G, but is un-
der the stress of a suitable spring or other

tion, as shown in Fig. 1, and I have illus-
trated a spring I coiled around the pin G
and having its bent ends & embracing a pin
or extension I' on the arm I in such a man-
ner that there will be an equal tendency from
both ends of the spring to hold the arm I in
its normal position, but that the ends of the
spring will yield to permit the arm I to be
swungto the rightor theleft to engage the con-
tacts B3 B’ or C ¢/ in the manner hereinafter
set forth, while when these contacts are re-
leased the spring will tend to quickly restore
the arm I to its normal position, breaking
the circuitsand preventingarcing. Further,
to prevent the arm being swung beyond its
normal position under these circumstances I
preferably provide a pin or projection A’,
passing through the plate A and extending
between the free ends of the spring. Some

means must be provided for moving the arm

I to close the circuit, and I have shown a

ratchet L, mounted upon the enlarged head

or upper portion of the arm, which ratchet
has a number of teeth 7 '.  Connected to the
handle Hare the pawls M M, they beingshown
as mounted on the handle H at H2 and pref-

| erably being under the stress of a spring M2,
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tending to keep them in engagement with
the ‘Leeth of the ratchet L. W ith
rangement so far described it will be seen
that any movement of the handle I will 1m-
part a corregponding movement to the arm I,
and as the handle is turned to the right or
the left 1t will move the arm 1 Into contact
with the terminals B B’ or C €', as the case
may be. It is desirable, however, that the
arm I may make contact with the terminals
B or C before the resistance represented by
the contacts D is cut out of circuit, and some
means must be provided to allow the handle
IT to move after the arm I has made contact
with themain-line terminals. Toaccomplish
this, T have shown a plate N, mounted on the
bﬂ&f} A and having cam- like projections n n'
n*, and the pawls M and M', respectively, are
provided with pins m m’, which normally
rest upon the periphery of the plate N.  Con-
nected with the handle II is a plate O, which
is adapted to bear upon the segment I and
one or more of the resistance-contacts D, ac-
cording to the position of the handle II.  This
plate is preferably connected o the handle

by means of spring connections O', properly

insulated from the handle, but so as to move
with the latter and at the same time maintain
oood and satisfactory contact with the seg-
mmlt and resistance-contacts.

Such being the general construetion of my
switel its operation will be manifest to those
skilled in the art, it being understood that
the terminalsare snitably connected in a well-
known way and that when the handle -and
arm I are in the central position shown 1n
Ifig. 1 no current passes to the motor or other

franslating devices and the greatest amount |

of resistance is in theline between the switch
and the armature of the motor. It 18 under-
stood, of course, that when the motor is to ro-
tate in one direction the handle 1s moved to
tho right and when in another divection the
handle is moved to the left, thus directing
the current through the armature or the fields
of the motor, as the case may be, in opposite
directions, so as to reverse the motion of the
motor. Suppose, for instance, that it i1s de-
sired to start the motor in a direction corre-
sponding to the movement of the handle to
As soon as the stop device Il is
pressed the handle may be moved to the left
and the pawl M’, engaging the tooth / of the
ratchet L, causes the arm 1 to be moved to
the right, so that the contacts J J', respec-
tively, engage the contacts B I3, and these
contacts are preferably held in position by
friction against the stress of the spring K.
At this moment the pin m' of the pawl M’
rides over the cam-surface n of the plate N,
so as to disengage the pawl from the ratchet
1., and the handle Il may be moved to any
desired oxtent and speed to eut in orout the
remaining
1*eplesented by the contacts D, as a further
movement of the handle does not move the
arm I until the handle 1s moved far enough

this ar- |

" portion of the resistance device.
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for the pawl M to engage one of the ratchet-
teeth £ ' on the opposite side of the ratchet
T.. This pawl M is prevented from eng ‘zﬂmﬂ
the ratehet-teeth by the cam 1)1*0]0(,11011 1%, 01
which the pin m of the pawl rides, until e
handle is brought in such a position that the
pawl can engage one of the teeth {or/l,when
the arm [ is 101011}1};’ released from Lhe COIN-
tacts B B/, and thespring I, exertingitstoree,
quickly restores the arm I £0 its normal DOSI-
tion, completely breaking the cireuit of tho
Swn(,h 1t will be obser ved that the arrange-
ment of the cams ' 7* is such that the arm
1 can be released from the contacts B I3, so
that the spring K will cause it to assume ifs
normal p()%‘iLlOll completely breaking the cir-
cuit, but that the arm cannot be moved again
to close the cireuit until the handle 1I is
brought into its central position, insuring the
melusmn of all the resistance in the cireuit
before the circuit is closed. It will also be
observed that the arm T is moved during the
first part of the return movement ol the ]1.:‘11"1-
dle, breaking the elmmt of the switeh at the
double contacts I3 13 before the resistance-
contacts are cut iuto the enc,uw:, and sparic-
ing at the resistance-contacts is thereby pre-
vented, while the sparking on the main ¢lr-
cuit 18 111(301151{101.;11)1@ on account of the use
of the double contacts and the quick move-
ment of the arm I. The same operation will
take place if the handle II is moved to the
right, which will cause the arm I to be moved
to the left, closing the eircuit between J J
and C C’ aud changing the direction of the
current through the armature or fields, ac-
cording to the particular arrangement of cir-
cuit connectlions well understood. 1§ will
thusbeseen that with thisarrangement,which
is adapted foruse with various kinds of trans-
lating devices and motors, but preferably with
a series-wound motor, it is impossible to cut
oub the resistance before the cireuit is closad,
thus insuring the safety of the translating de-
vice, and, furthermore, after the circuib is
broken it is impossible to again close 1t until
the resistance 1s all 1110111(1{3(1 in the circuit.

It is evident that the minor detalls of con-
struction may be varied, and while, for in-
stance, I have shown but three cam projec-

tions and fourratehet-tecth there may be any

number, and they may be relatively arvranged

to suit the requirements of cach particular

case. Iurthermore, it will be scen that the
construction of the device is exceedingly sim-
ple and adapted for usc with heavy currents,
and the contacts are such that they arc not
liable to burn or become injurcd by arcing,
and, farther, that the cireuit is broken by ¢
snap or spring controlled or actuated contact-
arm, thusembodying desirable featureswhich
render the switeh practicable.

What I celaim is—

1. Aswitchcomprising a base provided with
stationary contacts, a contact-arm, a spring
adapted to hold said arm in its normal open
position, & handle, and connections bebween
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the handle and arm to move the arm in either |

direction to close the circuit and to release
the arm and permit it to assume ifs normal
position under the influence of the spring to
break the circuit, substantially as described.

2. A switch comprising a base, contacts
mounted thereon, a contact-arm, a spring
adapted to hold said contact-arm in its nor-

mal open position, a handle, pawl-and-ratchet

connections between the handle and arm, and
means forreleasing the pawl-and-ratchet con-
nections at predetermined points, substan-

tlally as deseribed.

3. In an electric switch, the combination
with a base having statlonary contacts, of a
contact-arm, a spring controlling said contact-
arm, a handle, pawls connected to the handle
a ratchet connected to the arm, and a cam-
plate controlling the pawls and ratchet, sub-
stantially as descmbed

4. In an electric switch, the combination

with a base having stablonary contacts, of a
contact-arm, a spring controlling said arm, a -

ratchet connected to the arin, a handle, pawls
connected to the handle and engaging the
ratchet, and a cam-plate having cams control-
ling the pawls, the cams being arranged to
permit the movement of the arm to close the
contact and then to disengage the pawls and
ratchet and also to permit the moving of the
arm to break the contact and to then disen-

_ﬂ*ac-e the pawls and mtchet substa,ntlally as

described.

5. In an electric switch, the combination
with a base having contacts, of a spring-con-
trolled contact-arm, ahandle connections be-

35

tween the handle and (,outac,t -arm, resistance

devices, and a contact carried by the handle

eo_ntrollmn‘ the resistance devices, the ar-
rangement being such that the arm is moved

to close the contact before the resistance de-

vices are cut out of circuif, while the circuit
can be broken after the resmtance devwes are
cut in, substantially as desecribed. |

6. In an electric switch, the combination

with a base having main-cireuit terminalsand

resistance - contacts, of an arm arranged to

, . make contact with the main terminals, a han-

dle controlling the resistance- termmals, and
connections between the handle and arm
whereby the main circuit is closed before the
resistance is cut out and may be broken after
most of the resistance is cut in, but cannot be
again closed untilall the resistanceisinecluded
1n the circuit, substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses.

WILLIAM ALFRED DREWETT.

Witnesses:

EDWARD H. REED,
ARTHUR R. BAYLIS.
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