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1o all whom it may concern:
Be it known that I, Joux B. Wiarp, a

citizen of the United States, residing at

Lynn. connty of Essex, State of Massachu-
setis, have,invented certain new and useful
Tiprovements in Circnit - Controlling  De-
vices, of which the following is a specifi-
cation.,

This inyention relates to devices for con-
trolling electrie motors and has for its ob-
jeet the provision of means whereby an
eleetrie amotor may he started and bronght
to rumning <peed in a reliable, safe and
eflicient manner,

CThe invention relates mote particularly
to (b Ccontrolling of metors which operate
fluid pressure generators, sueh ags hlowers,
pumps and the like, one of the objects heing
to provide a cirenit controlling switch which
is aetuated by fluid pressure. co

My invention finds a special applicatjon
in the starting of single-phase motors whichi

Tave different connections for stariing and

The pressure-operated switeh s

running.
ate “with the

arranged sooas (o comni

generator so that as sosn as the latter starts,

the  pressure  therefron: will | acthate  the
switeh, the arrangement being sueh  that
ouly a small portion of the Muid delivered
frome the” acnerator aets upon the switch,
When the motor reaches the requived speed,
the switeh cufs ont ihe starting windings
Teaving the motor directly comected to the
line. =00 ‘ ’

Iin (he accompanying drawing, in which
one etwbodiment of wy invention s shown,

FFigire “17is a Seetional view of the switeh

used in conneetion with my invention and

Fig. 2 is w diagram, of -{he cirenits.
Referring to the' diawing. 10 is the rotor

~of an induction wiofor having a wain stator

<
o

winding 1E and anxiliary or starting wind-
ings 12 and 13, The rotor 10 drives, by
means of a belt T or in any desived man-
ner, w fliid pressure’ generator, such as a
blower 15, discharging into a tank 16, there
hing preferably a check valve between the
blower and the tank.  The pressire-oper-
ated switeh for controlling the starting of
the motor is (apped into’ the pipe 17 he-

tween the generator and the tank so as to -

miake ‘communication with  the  generalor.

Thegswitel consists of a tube or eylinder 18

of any desived material, provided with a

piston or plunger 19 moving freely therein.
*

The cylinder is closed. at one end by a plug
20 screwed therein and provided with a lon.
gitudinal passage haviug a valve seat 21. A
nipple 22, which screws into this plug, is
also provided at one end with a valve seat
23, while at its opposite end are screw
threads for tapping into the pipe 17. A
ball vulve 24 is arranged to play between
the two valve seats 21 and 23, so that when
there is a pressure in the pipe 17, the ball
will go-up to the seat 21, while when the
pressure is reduced it will return by grav-
iy to the seat 23. When the ball is on the
seal 21 the passage to the eylinder is not en-
tirely closed, there being small leale-holes or
vents 25 in the valve scat which permit the
air to leak into the eylinder. A similar ar-
tangeme: t may be made in the valve seat
23, The upper end of the cylinder ix closed
|,lv an insulating block 26 carrying binding
posts 27, uand 28 forming the termivals of
contacts 29 and 30 respectivily.  These
contacts are normally bridged by a plunger
contact 31 preferably conieal i shape and
provided with a stem 32, which slides in the
sleeve 33 serewed into the insulating block
26\ spring 34, engaging nuts on the end
of the stem, forces the plunger iuto the po-
sition shown in Fig. 1, in which the con-
tacts 20 and 30 are bridged.  When the pis-
ton 1 reaches the upper end of the cylinder,
it engages e end of stemn 33 and pushes

the contact, - . .
The operation of any device is as fol-
tows: —~-When the motor cirenit is closed at
switeh 35, the motor will be operated with
the starting windings 12 and 13 in circuit
S0 a5 do ke a three-phase winding for
starling. The motor dvives the generator
L3 thereby delivering Huid (o the tank 16.
The pressure from the gencerator immedi-
ately 1ilts the ball valve 24 against the seat
21, closing the pasage (o the cylinder with
the exception of the'leak vent 85, The fluid
will therefore leak: into the eylinder and
gradually raise the piston.  When the lat-
Ler reaches the stem 33, it will move it up-
ward and open the civeuit of the starting
windings.  The plunger having reached the
upwird fimit of its (ravel and opened the
swilely, the pressure in the ciylilulcg' quickly
rises and becomes substantially equal to the
pressure in the main. "Fhere being then

practically no difference in pressure between

the plinger contact upward so as to break
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the cylinder and the main, the ball will drop
by its own weight and the apparatus will be
in condition for the plunger to drop im-
mediately when the pressure in the main
falls. When the blower 15 stops the piston
19 will drop immediately and the spring 32
will cause the contacts 29 and 30 to be
bridged by the contact 81 thereby throw-
inéIg m the starting windin%;c:.

t. will be seen that I have provided a
very simple and efficient means for chang-
ing the motor connections from starting to
running, which will operate automatically
and positively. C o

It is clear, of course, that my invention
is not linited to the particular type of motor
herein shown and deseribed, nor,to the other
detdils of construction or arrangement of
parts herein set forth, since many modi-
fications of my device will suggest them-
selves to those skilled in the art without de-
parting from the spirit of my invention, the
scope of which is set forth in the annexed
claims,

What I claim ag new and desire to secure
by Letters Patent of the United States is,—

1. The combination with an electric motor
having different connections for starting and
for running, of a fluid pressure generator
operated by said motor, a switch for estab-
lishing running connections of the motor, a

cylinder communicating with the generator,,

and a piston movable independently of ‘said
switch and arranged to engage the same.

2. The combination witﬁ an electric mo-
tor, of a fluid pressure generator operated
theveby, a tank for the fluid, a switch for
establishing running conditions for the mo-
tor, and means for operating said switeh
comprising a cylinder connected between the
generator and the tank, and a piston therein
movable independently of said switch and
arranged to engage the same at a predeter-
nmined point in its travel.

3. The combination with an electric motor
of a fluid pressure generator operated there-
by, a tank fop the fluid, a switch for estab-
lishing running conditions of the motor,
means for operating said switch comprising
a cylinder connected between the generator
and the tank, a piston therein arranged to
engage said switch and movable independ-

tor, of a fluid pressure

998,662

ently thereof, and means for varying the
area of the passage to the cylinder.

4. The combination with an electric motor
of a fluid pressure generator operated there-

by, a tank for the fluid, a switch operating

mechanism therefor comprising a cylinder
connected between the generafor and the
tank, a piston therein arranged to operate
the switch, and a valve controlled by the
generator pressure for reducing the area of
the passage to the cylinder.

5. The combination with an electric motor
of a fluid pressure generator operated there-
by, a tank connected with said generator, a
switch for establishing running conditions
of the motor, means for controlling said
switch comprising a cylinder connected be-
tween the generator and the tank, a piston
thercin arranged to engage the switch, and
a valve controlled by the pressure from the
generator for varying the area of the pas-
sage to the cylinder.

6. "The combination with an electric mo-

thereby, a tank for the fluid, a switch, op-
erating mechanism therefor comprising a
cylinder connected between the generator
and the tank, a piston in said cylinder mov-

Eenerutor operated -
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able independently of said switch and ar- *

ranged to operate the same at a prede-
terniined point in its travel and means
whereby less than the entire discharge of
fluid from the generator is admitted to the
cylinder.

7. The combination with an electric motor

85

having different connections for starting '

and running, of a fluid-pressure generator
operated thereby, a tank for the fluid, a

,90

switch for establishing running connections '
of the motor, means for operating said
switch comprising a cylinder connected be-' .
tween the generator and the tank, a piston”

therein arranged to engage said switch, and 9t
means controlled by the generator for vary-:

ing the area of the passage to the cylinder.

In witness whereof, I have hereunto set''.
my hand this twenty-first day of March,"

1907.
JOHN B. WIARD.
‘Witnesses: ‘

Joun A. McManus, Jr.,
Iexery O. WresTENDARP,



