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To all whom it may concern:

‘Be it known that I, FRANCIS HEAD, a citi-
zen of the United States, and a resident of
Philadelphia, Pennsylvania, have invented
certain Improvements in Electric Switches,
of which the following is a specification.

My invention 1elates to certain lmprove-
ments in electric switches, and more particu-
larly toimprovements in that classof switches
whose operation 1s dependent upon and gov-
erned by the pressure of a fluid.

The object of my Invention 18 to provide a
switch which shall be simple in construction
and inexpensive to manufacture, further ob-

jects being to so make the switeh that it is

certain in action and has no parts which ma-
terially deteriorate by long-continued use.
These objects I attain as hereinafter set forth,
reference being had to the accompanying
drawings, in whleh—

I‘lﬂ'me 1is a perspectwe view of my im-
pIOVBd switch. Fig. 2 1s a horizoutal sec-

- tional view through the axis of the piston-
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rod, and Kig. 5 is a view of a detail of con-
struction whieh has been omitted from the

~other figures for the sake of clearness.

In the drawings and in the following de-
seription my invention is shown as employed
to open and close the circuit of the pump-
motor of the air-brake system on an electric

car, although 1t will be understood that I may,

if desired, use it to make and breal an elec-
tric eircuit for any purpose, and it may be
operated by any suitable fiuid.

A is the supporting base or frame of the
switch mechanism proper, having near one
end two standards a a, which support a mag-
neﬁ-caﬁ;inﬂ' B, and at the other end a standard
a’ for the sil met of one end of a piston-rod
C, with tension-adjusting mechanism to be
herelnaftel described. The sald casing 1s
preferably made of iron and acts as the pole-_
pieces of the magnet. It will be understood
that this cylindrical casing may be dispensed
with, if desired, and plain pole-pleces used
for the magnet without departing from my
invention. -

To the rear face of the casing I3 1s attached
a cylinder B’', bored to receive a piston C,
having an opening at one end and connected
to a suitable source of fluid-supply by a pipe 0.

The piston-rod C is attached to the piston-

‘No mndel )

| rod €' in any suitable manner, the said rod

passing through the hollow mteum of the

spool on which the magnet D is wound, and
preferably having an enlarged section C,

which is threaded to receive an armature C-
for the sald magnet. The outer end of the

rod C “passes thlounh a bearing in the bmnd—-

ard ¢’ and is threaded to receive a cap ¢, the

said cap being slit longitudinally and hmrm?*'

a clamping-screw for retaining it in any given
position on the end of the rod. A bushing
E' is loosely fitted to the piston-rod just in-
side of the standard a’, and a second bushing
E, having a flange, is made to slide on the
first bushing, although it will be understood
that, if desired, the bushing ' may be made
to slide directly on the piston-rod, thus doing
away with the bushing E’. DBolts e ¢ pass
through the btandmd o', as shown, and en-
cage pieces ¢’ ¢', which bear against Lhe bush-
ing E. A splmo I extends between this
bushing T and the armature C* of the mag-
net, there being a suitable recess in this lat-
ter for retaining the same in an operative po-
sition.

Firmly fitted to the armature C°1is an in-
sulating-ring &, on the outside surface of
which is driven or otherwise tightly fastened
a ring H, preferably of copper, this latter, it
will be noted, being thuselectrically insulated
from the rest of the -mechanism.

Spring-contact pieces /v i are supported on
the sides of the magnet-casing B, there being
plates of insulating material pl&(}&’-‘-d between
them and the said casing. Serews /' /' hold
the contact-pieces in position, being insulated
therefrom by insnlating-bushings h h2

In order to Smont‘rly concentrate the lines
of forece from the magnet D at points in the
vieinity of the end of the contact-pieces,plates
of iron I may be placed over the sald contact-
pieces, as shown in Fig. 3, they belng mag-
netically connected to the magnet-casing I3
by the iron or steel serews /' i, while being
insulated from the contact-pieces /v h.

Terminals A2 Mt are provided on the contact-
pieces h h, one of the wires from an external
source of current being attached to the ter-
minal 7% and one end of the magnet-wire be-
ing connected to the terminal /% while the
other end of the magnet is connected to the
second wire of the external circuit. It will
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be understood that the above magnef 1s not
necessarily connected in series with the ex-
ternal circuit, as it may in some cases be con-
nected as a shunt to said cireuit.

The operation of my deviee is as follows, it
being assumed that the pipe 0 is connected to

- an alr-pump operated by an electric motor,
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the current to which is made to pass through
the switch, there being also an air-reservoir
connected to said pipe. It will be further as-
sumed that the apparatus has been designed
to operate when the air-pressure in the res-
ervoir has fallen to forty pounds to the square
inch and to cease operation when it has risen
tosixty pounds to the square inch. Thevari-
ous parts being in the position shown in the
figures, when current from a suitable source
of electricity is turned on it will flow in at the
terminal marked 4, through the coil D into
one of the contact-pieces /v at the terminal /4,
then, passing from thisto thering H, it reaches
the second contact-piece h, and will finally
flow out at the terminal /4’ to the pump-mo-
tor. 'T'his will be started in the usual man-
ner and will operate the air-pump, thereby
eomplessinﬂ air in the reservoir. The pipe
b being in communication with this, the air
will exers pressure on the piston C’, tending
to move it in the eylinder B’, this movement
being opposed partly by the spring F and
partly by the action of the magnet D on the
armature C°. As the pressure continues to
rise, under ordinary circumstances the spring
would be compressed and the piston begin to
move 1n the cylinder;
present instance Stlll continues to prevent
this movement until the pressure has risen
to the predetermined point at which the
switeh was designed to open—in the present
case sixty pounds to the square inch. When
this point has been reached, the magnet sud-
denly releases the armature and the spring is
compressed, the said armature, with its ring
I, being quickly moved and held away from
the magnet, thereby breaking the electric cir-
cult and stopping the mdétor. Any flash oc-
curring between the contact- pieces /v h and
the ring H when the circuit opens is instantly
blown out by the magnetic effect of the coil
D, this being concentrated by the side pieces
1. As the emnpressed alr in the reservoir is
used for any purpose the pressure back of the

piston I3’ falls and the spring F forces it for-.

ward, the ring H also approaching the mag-
net-casing. DBy the time the pressure has
fallen.to the predetermined point, depending
upon the strength of the spring I, the piston
(' has reached the end of its stroke and the
ring H has formed contact between the pieces
h I, thus again starting the compressor.

In practice the pressure at which the mag-
netreleasesthe armature can be varied within
a limited range by varying the distance be-

tween the edne of the casing b and the arma-
ture C<, this bem aecomphshed by adjusting
the posi‘bion of the cap ¢’ on the piston-rod
when the switeh 1s in the closed position. |

but the magnet.in the

671,883

| The pressure at which the switch closes can

similarly be varied by changing the compres-
sion of the spring F, using for this purposa
the bolts e ¢ to alter the position ot the flanged
bushing E.

Tt will be noted that I have utilized the
holding-magnet of the apparatus to blow ouf
the arc formed when the cireuit is broken be-
tween the ring and the contact-pieces, hy this
ineans making the use of a second magnet
unnecessary. Asaslight burning of the ring
will unavoidably occeur through continued
nse, it, with the attached parts, may from
time to time be turned, so as o expose fresh
surfaces to the Gonta,et pleces.

If desired, I may send the current thmun-h
the magnet in such a direction as to have the
are blown inwardly when theswitehisopened,
thus causing the slight burring or burning to
take place on the 1nside edge of the ring I
and not injuring the contact-surfaces.

I elaim as my invention—

1. An electric switeh operated by fluid un--

der pressuare, said switch having amagnet to
oovern the pressure at which i1t opens and
having a spring operative upon the movable
member of the switeh which determines the
pressure at whieh 16 closes, substantially as
described.

2. In an electrie switeh, the combination of
a rod, means for moving said rod, operated by
variations of flnid under pressure, contact-
points, means carried by the rod for complet-
ing an electri¢c cireuit between said points,
means for exerting a foree opposing move-

ment of the rod by the fluid and a deviece for.

holding the rod stationary until the pressure
thereupon has increased to a point beyond
that at which said pressure would otherwise
have overcome the said opposing force and
have moved the rod, substantially as de-
seribed. |

3. The combinationin an electric switch, of
a cyvlinder connected to a source of fluid-sup-
ply, a piston therein, a piston-rod connected Lo
said piston, contact-points, means connected
to sald piston-rod for completing an electrie
circuit between said contact-points, means
acting against fluid-pressure in the eylinder
exerting a force tending to prevent motion of
the piston and of its attached rod, and a de-
vice for keeping the circuit closed between
the contact-points and consequently holding
the said piston-rod stationary until the pres-
sure on the piston has increased to a point
beyond that necessary for moving the piston
against the force tending (o prevent its mo-
tion, substantially as described.

4. In an electric switeh, a frame, a cylinder
supporved thereby, a piston in the ¢ylinder, a
piston-rod attached thereto, a spring acting
upon sald rod, a magiet constructed to influ-
ence the motion of said rod, the said spring
being operative upon the rod atv all positions
thereof, contact - pieces supported by the
frame, and a piece of metal connected to the
piston-rod constructed to form electrical eon-
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nection between said eontact-pieces when the |

pressurein the cylinder is below a certain pre-

determined point, substantially as described.

5. In an electric switch, the combination of
a frame, a cylinder and a magnet supported
thereon, a piston in theeylinder, a piston-rod

‘attached thereto and passing through the mag:-

net, an armature and a metallic contact-piece

- on thesaid rod, other contact-pieces supported
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by the frame, constructed to be electrically
connected by the contact-piece supported on
the piston-rod when the armature thereon is
in the nearest position to the magnet, and a
mechanical device continually acting on sald
armature whereby itis forced toward the mag-
net against pressure in the ¢ylinder, substan-
tially as described. o |

6. Thecombination in an eleetric switch, of
a frame, a magnet and a cylinder supported
thereon, a piston in the c¢ylinder, a piston-rod
connected to the same, an armature on said
rod, a spring acting to move said armature
toward the magnet, a contact-piece supported
on said armature, other contact-pleces sup-
ported by the frame, and so placed that the
contact-piece on the armature will form elec-
trical contact between them at a certain defi-
nite position of the piston-rod, the sald mag-
net being energized only when the piston-rod
is in said position, substantially as desecribed.

7. In anelectric switeh, the combination of
a magnet, a ¢ylinder and a framesupporting
the same, a piston in the cylinder, a piston-
rod attached thereto, an armature on said rod
and a spring acting against thesaid armature
and a projection on the frame, a metallic ring
supported by the armature but insulated
therefrom, contact-pieces supported on the
pole-pieces of the magnet, and insulation be-
tween said contacts and their support, sub-
stantially as deseribed.

8. In an electric switch operated by fluid
under pressure, the combination of a magnet,
a cylinder, a piston therein, a spring, a pis-
ton-rod connected to said piston and having
its movement governed by said spring at all
points of the stroke of the piston, said rod also
having on it an armature, with electric ter-
minals and means for closing an electric cir-
cuit when the piston is forced toward one end
of the cylinder against fluid-pressure, sub-
stantially as described.

9. The combination in an electric switch,
of a frame, a cylindrical magnet-casing and
a cylinder supported thereby, a piston in the
cylinder, a piston-rod attached thereto and
extending through the magnet-casing, a mag-
net in the casing wound concentric with the
rod, a projection on the piston-rod forming an

armature for the magnet,aspringacting there-

on, contact-pieces, and means carried by the
armature for forming electrical connection be-

tween said pieces, substantially as described. |

3

10. An electrie switch having a supporting-
frame, a cylinder and a piston therein, a pis-
ton-rod attached thereto, a magnet for hold-
ing the piston from being moved by fluid un-
der pressure in the cylinder, electrical con-
tacts constructed to be made and broken by
motion of the piston-rod, said contacts being
within range of said magnet, whereby an are
formed will be blown out, substantially as
described. |

11. In an electric switch, the combination
of a frame, a cylinder, a piston in the ¢ylin-
der, a rod attached to the piston and passing
through a bearing supported by the frame,
an armature for the magnet supported by the
rod, means for exerting pressure on the rod
against pressure on the piston, and means on
the said rod for adjusting the distance be-
tween the magnet and the armature, substan-
tially as described.

12. In an electric switeh, the combination
of a frame, a magnet, a rod, and means for
moving said rod operated by fluid under pres-
sure, an armature for the magnet attached to
the rod, a contact-piece attached to the rod
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but insulated therefrom, stationary contact- -

pieces supported by the frame and so placed
that the contact-piece on the piston-rod will
form electrical connection between them when
the armature is in its nearest position to the

magnet, means for exerting pressure on the

rod against pressure on the piston and a de-
vice for varying at will the pressure exerted
on the rod by said means, substantially as de-
scribed. -

13. In an electric switech, the combination
of arod, meansoperated by variations of fluid-
pressure for moving the same, a magnet con-
structed to act upon said rod, electrical con-
tacts constructed to be made and broken by
motion of the rod, said contacts being within
range of the etfect of said magnet, and auxil-
iary pole-pieces in the vicinity of the magnet
for concentrating the magnetic effect thereof
in the space immediately surrounding said
contacts, whereby an arc formed will be blown
out, substantially as described.

14. In an electric switeh of the character
described, the combination of a magnet hav-
ing pole-pieces, aun armatuare earrying a con-
tact-piece, other contact-pieces carried by the
pole-pieces of the magnet, and auxiliary pole-
pieces extending beyond the said contacts on
the magnet and magnetically connected to the
pole-pieces of the magnet, substantially as de-
seribed.

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

FRANCIS HEAD.

Witnesses:

WiILLiAM K. BRADLEY,
Jos. H. KLEIN.
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