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To all whom it may concern: ;

Be it known that I, Joux Wy~N, Jr, a
citizen of the United States of America, re-
siding at Canton, in the county of Stark
and gétate of Ohio, have invented certain
new and useful Improvements in Suction-
Machines, of which the following is a speci-
fication, reference being had therein to the
accompanying drawings.

This invention relates to suction machines
of the centrifugal type, operated by a split
phase induction motor provided with an
auxiliary starting cireuit, more particularly
to an attachment for the machine for use in
connection with said circuit, and has for its
object to provide means interposed in gaid
auxiliary starting circuit and. operated by
suction, at the necessary time, to open said
circuit, for the purpose of reducing to a
minimum liability of destruction of the
motor by fire, whereby the life of the motor
is materially increased.

Further objects of the invention are to
provide an attachment for suction cleaning
machines which is simple in construction
and arrangement, readily adapted for use in
connection with the machine, strong, dura-
ble, efficient in its use, automatic in its oper-
ation, conveniently installed and inexpen-
sive to set up.

With the foregoing and other objects in
view the invention consists of the novel con-
struction, combination and arrangement of
parts, as hereinafter more specifically de-
geribed and illustrated in the accompany-
ing drawings, wherein is shown an em-
bodiment of the invention, but it is to be
understood that changes, variations and
modifications can be resorted to which come
within the scope of the claims hereunto

- appended.

45

50

In the drawings, wherein like refer-
ence characters denote corresponding parts
throughout the several views:—Figure 1 is
an clevation of the suction cleaning ma-
chine, showing the adaptation thereto of a
switch in accordance with this invention,

the switch being operated by suction, Fig.

2 ig a view similar to Fig. 1, of a modified
form, the switch being operated by suction,
Fig. 8 is a view similar to Fig. 1, 0f a modi-
fied form, the switch being operated by suc-
tion and pressure, Fig. 4 is a view similar to
Fig. 1, of a modified form, the switch being

operated by suction and pressure, Fig. 5 is
a diagrammatic view of the suction operated
switch with the wire connected thereto, Fig.
6 is a vertical sectional view illustrating
the suction operated switch, for use in con-
nection with the forms shown in Figs. 1
and 2, the suction tube being broken away
and the elements of the switch shown in
normal position closing the circuit, Fig. 7
is a vertical sectional view illustrating the
switch elements, of the form of switch em-
ployed in Figs. 3 and 4, the elements of the
switch being shown in an inoperative posi-
tion, that is, opening the circuit, the suction
tube and pressure tube being broken away,
Fig. 8 is a sectional view at right angles to

‘that shown in Fig. 7, Fig. 9 1s a sectional

elevation showing the position of the inner
end of the suction tube with respect to the
intake opening of a suction producer, and
Fig. 10 illustrates a sectional detail, or a
modified form of the inner end of the suc-

‘tion tube.
In Figs. 1 to 4 of the drawings, 12 de-

notes, by the way of example, a suction ma-
chine of the centrifugal type and which in-
cludes an air line 13, and an outlet pipe 14
having a contracted portion 15, the latter
communicating with the machine. The ma-
chine also includes a casing 16 in which re-
volves a horizontally disposed suction pro-
ducer 17, the latter being shown in dotted
lines in Figs. 1 to 4, and in full lines in Fig.
9. The suction producer is carried by the
shaft 18 of a motor 19 which is mounted upon
the top of the machine and in circuit with a
source of electrical energy having inter-
posed therein a switch 20. The casing 16 is
provided with a centrally disposed air in-
take 21, the latter opening into the inner end
of the air passages 22 of the suction pro-
ducer 17. The contracted portion 15 of
the outlet pipe 14 communicates with the
casing 16, .

TIn the form employed in Figs. 1 and 2
the switch includes a chambered support 23
which is secured to the top of the machine
and which has arranged therein a pair of
stationary electrodes 24, normally engaged
by a movable electrode 25 for closing and
opening the electric circuit. Conducting
means leads from the stationary electrodes
to the starting winding of the motor and is
connected in series with the winding.
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Mounted upon the top of the support 23 is a
sectional casing, the sections of said casing
being indicated at 26, 27. The sections 26,
97 are provided respectively with lateral
fanges 29, 98 having interposed -therebe-
tween a flexible diaphragm 30. The sec-
tions 26, 27 form a compartment, which is

divided by the diaphragm 30 into a suc-

tion chamber 81 and ‘a chamber 32.. The
section 26 is formed with a centrally dis-
posed opening 33, through which extends a
vertically movable member 34, having the
electrode 25 connected to its lower end, and
further having its upper portion threaded.
The member 84 extends up through the

- diaphragm 30 into the suction chamber 31,

and has the threaded portion thereof pro-
vided with weights, as illustrated, an upper
and a lower nut 83, 36 respectively, the Jat-
ter being arranged within the chamber 32,

~ while the former is positioned within the

chamber 81. The nuts 35, 36, not only con-

. stitute means for clamping the member 3%

28,

to the diaphragm 80, but further provide
weights for the diaphragm, so as to give

- suitable operation for a given suction or

30
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pressure, that is to say, under ordinary cir-
cumstances maintain the movable electrode
in engagement with the stationary elec-
trodes for closing the circuit, but when the
suction increases above the pressure caused
by the weights, the diaphragm will be
ghifted upwardly against the action of its
weights, whereby the movable electrode 25
will be shifted clear of the stationary elec-
irodes and open the circuit.

In the form shown in Fig. 1, the suction
tube, which is indicated by the reference
character 87, opens into the chamber 31, at
the top thereof, and leads from said cham-

- her into the suction machine, and has-an up-
- turned inner end 38 which is positioned cen-

+trdlly with respect to the intake 21 and ar-

‘ranged in close proximity to said intake.
In the form shown in Fig. 2 the suction
tube which is indicated by the reference
character 39 leads from the chamber 31 and
extends into the intake pipe 13, in proxim-
ity to the body of the suction machine. That
end of the suction tube 39 which extends
into the pipe 13, is provided with an angu-

-~ ‘larly disposed portion 40. »
. In Figs. 7 and 8 of the drawing the
eonstruction of switch is illustrated as em-

80
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. ployed in the forms shown in Figs. 8 and 4

‘and referring to Figs. 7 and 8, 41 denotes a
chambered support, 42 stationary elec-
trodes, 43 a movable electrode, 44 a shift-
able member for the electrode 43, and
45—46 the nuts or weights which are se-
cured to the member 44 for clamping the
diaphragm 47 to the member 44. Mounted
upon the chambered support 41 is a casing
formed of two flanged sections 48,49 which
-provide a compartment, separated by the

1,185,568

diaphragm into s vacuum chamber 53 and
s pressure chamber 51" The nut 45 is ar-
ranged in the pressure chamber 51 and the
nut 46 in the suction chamber 50. Leading
to the suction chamber 50 is a suction tube
52 which is constructed and arranged in the

_manner as the tube 387, or leading to the

chamber 50 is a suction tube 53 which is con-
structed: and arranged in the same manner
as the suction tube 39. Opening in the pres-

7C

sure chamber 51, at one side thereof, is a -

pressure tube 54 which establishes com-
munication between the contracted portion
15, of the outlet 14 and the pressure cham-
ber 51. The tube 54 extends into.the con-
tracted portion 15 and has an angle-shaped
portion 55 leading toward the casing 16.
The flanges 29, 28 of the sections 26, 27

are secured to the chambered support 23

while the flanges of the sections 48, 49 are
secured to the chambered support 41.

In Fig. 10 of the drawing the end 38 of
the suction tube 87 is shown provided with
a cone-shaped hood 56 for the purpose of
creating a suction equal to, or about to what
is lost when the door of the suction tank is
opened. ‘

Although two stationary electrodes are
illustrated, yet it is to be understood, that
one can be employed, as one lead can be at-
tached to the stationary electrode and the
other lead to the movable electrode.

By placing the suction tube, with its free
end, at the intake, especially in suction clean-
ing machines of the centrifugal type, un-
usually desirable results are obtained for the
reason that the suction maintained at the in-
take, is nearly constant, regardless of the
amount of air passing through the machine.
In Figs. 3 and 4, the movable electrode, isnot
only shifted by vacuum, but is also shifted by
a supply of pressure conducted by the pres-
sure tube from the outlet of the machine. If
the suction should fall, the pressure derived
from the outlet would maintain the switch
open.

In Fig. 5 there is shown a diagrammatic
wiring system connected to a suction ma-

chine and includes in detail the current lead.

wire C that conveys the electricity to the
motor and enters at point —b— and is
passed into the motor to point —e— where
the current is separated. At this point, part
of the current passes through the running
winding D, continues and passes out at the
point —d— to the opposite line C. The re-
maining portion of the current at the point
—a— continues and passes through the start-

ing winding E to point —c— where it is

conducted by wires F to the starting switch
B. The current enters starting switch at
point —e— and returns to point —f— to
connecting wires F, then to point —d—
and into Iine C. This is the operation dur-
ing the starting of the motor and after the
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motor has been started, the vacuum created
in the machine opens the circuit of the start-

ing winding and the complete flow of cur- -

rent passes through the running winding.
“Experience has shown that a split-phase
induction motor, will not assume its phase
speed readily when a load is placed upon the
motor before the motor has reached its
proper speed. This in a mechanically oper-
ated switch, does not allow the pawls or
brushes to break the circuit »f the starting
winding, and the latter soon burns out.
Clutches and other devices have been placed
on the motor shaft, in order to allow the
machine to obtain speed enough to operate
the pawls or brushes by centrifugal force,
thereby increasing the mechanism as well as
the cost for the operation of a split-phase
induction motor. By utilizing a switch ar-
ranged in the foregoing manner, this aux-
iliary mechanism is eliminated, due to the
fact that the motor takes only a load caused
by the suction producer handling the air
and as the switch is entirely controlled by
suction, and the motion of the air produced
by the suction producer operated from the
motor, thus the switch will operate under
any and all conditions when properly at-
tached to the machine. It will furthermore
be seen that it is practically impossible for
the switch to get out of order. The switches
that are automatically operated by.centrifu-
gal force, must have means, such as a spring
to hold the pawls on the contacts, until the
motor has reached a speed that will continue
the motor to phase speed without the use of
the starting winding. These springs are
subjected to breaking, as well as weakening,
which under such conditions will cause the
motor to never reach its phase-speed and
will result in a burn-out of the motor or
fuses, and thus it will readily be seen that by
setting up a pneumatically operated switch

in a manner as hereinbefore set forth, the -

burning-out of the motor or fuses is re-
duced to a minimum.

In the operation of a centrifugal vacuum
machine operated by a split-phase induction
motor, it is necessary, to open the circuit

of the starting winding after the machine -

has reached about two-thirds of its phase
speed. This has always been done by hand
or automatically by pawls or brushes fas-
tened to the shaft and the circuit is opened
by centrifugal force acting upon the brushes.
This causes considerable sparking and there-
fore much wear on the contacts, which soon
causes a replacement and usually destroys
the motor or blows out the fuses. It reduces
the starting torque of the motor by the fric-
tion of the brushes rubbing on the contacts.

(Split-phase motors have very little starting

torque.) It causes the use of heavier fuses

by keeping the excess starting current on

the line for a long period, due to the fric-

tion of the brushes retarding the starting of
the motor. . .
Fig. 1 being the most reliable.in operation
is given as an example of operation. The
line switch is closed, and this starts the motor
(the starting winding circuit béing normally
closed through the starting switch) which
causes the suction producer to revolve, pro-
ducing a partial vacuum in the inlet line
and tank. As the motor increases in speed
the vacuum becomes greater until about two-

thirds of phase speed is reached, when the

starting switch is opened due to the vacuum
produced in the inlet line, thus opening the
circuit of the starting winding and the mo-
tor continues to phase speed. When the op-
eration of cleaning is commenced a large
amount of air is allowed to enter the tank,
and this reduces the vacuum in the inlet line
which would allow the switch to close the
starting winding, and would burn out the
motor windings, but by placing the suction
tube near the intake of the suction pro-
ducer where the air is caused to flow through
an orifice and by turning the tube in the
direction of the air current, the air pass-
ing through the orifice causes a suction simi-
lar to that produced in an injector which
added to that in the line equals nearly that
vacuum when no air is flowing. Tt is also
seen that large contacts can be used and
of a quality that is not injured by sparking,
such ‘as “carbon.” It is also evident that
the switch can be immersed in oil, thereby
setting up an ideal means of opening or clos-
ing an electric circuit. Then again, when
the machine is cleaned the operator may
accidentally leave the door open, and this
would have the same effect as the air enter-
ing the tank, with results similar to that as
by cleaning, and is taken care of in a similar
manner. - .

It is obvious that a device as herein set
forth increases the utility of split-phase in-
duction motors operating centrifugal vacu-
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um cleaning machines, and provides what -

may be termed a fire-proof arrangement, re-
ducing the liability of fire or the destruction

of the motor by fire, and furthermore the de- -

vice is entirely automatic in its operation
whether it be operated by suction or suc-
tion and pressure.

The device is similar in its operation when
the suction tube is connected .in' the suction
tank and a pressure tube is used on the out-
let side and connected to the under side of
the diaphragm. The velocity head caused by
the air passing out the exhaust causes a pres-
sure equal to about the vacuum lost while
the machine is cleaning.

" What I claim is:—

1. In a suction machine of the centrifugal
type, a vacuum chamber having an inlet and
outlet, a suction creating element communi-
cating with said outlet and further having
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means associated with sald inlet to provide

for the flow of fluid through the vacuum
chamber when said elemeni is operated, a
split phase induction motor operating said

element and having an auxiliary starting

circuit, and a chambered suction-operated
circuit opening device interposed in series
with said auxiliary starting circuit and hav-

ing means providing a passage leading from.

the chamber and communicating with said
element and further having contacts and a
holding element for maintaining said con-
tacts normally in engagement to close said
circuit, the pressure of said holding element
on said contacts being so proportioned with
respect to the suction creating element and
motor that the suction created by said suc-
tion creating element will operate said hold-
ing element to disengage the contacts to open
said circuit when the motor has obtained
sufficient torque to accelerate itself to phase
or load speed. :

2. In a suction machine of the centrifugal
type, a vacuum chamber having an inlet and
outlet, a suction creating elemeni communi-
cating with said outlet and further having
means associated with said inlet to provide
for the flow of fluid through the vacuum
chamber when said element is operated, a
split phase induction motor operating said
element having an auxiliary starting circuit,
and a chambered suction-operated circuit
cpening device interposed in series with said
auxiliary starting circuit, and having means
providing a passage leading from the cham-
ber of said device to the intake opening of
said suction creating element, the diameter
of the terminus of said passage at said in-
take opening being such with respect to the
diameter of said intake opening that the
fluid passing through said receptacle into
said intake opening at a high velocity will
create o partial vacuum at said terminus
thus producing a suction within said pas-
sage sufficient to maintain the suction-oper-
ated circuit opening device in an open po-
sition regardless of the variations of the suc-

1,168,502

tion within said vacuum chamber during ¢he
operation of the machine.

8. In a suction machine of the centrifugal
type, a vacuum chamber having an inlet and
outlet, a suction creating element communi-
cating with said outlet and further having
means associated with said inlet to provide
for the flow of fluid through the vacuum
chamber when said element is operated, a
split phase induction motor operating said
element and having an auxiliary starting
circuit, and a chambered suction-operated
circuit opening device interposed in series
with said auxiliary circuit; said chambered
suction-operated circuit opening device hav-
ing a movable weighted diaphragm with
electrodes, the weight on said - diaphragm
being so proportioned with respect to the
suction. creating element and the motor that
the suction created by the suction -creating
element will not operate said circuit open-
ing device until said motor has obtained
sufficient torque to accelerate itself to phase
or load speed, said chambered suction oper-
ated circuit opening device further provided
with a passage leading from said chamber
to the intake opening of said suction creat-
ing element, the diameter of the terminus
of said passage at said intake opening being
such with respect to the diameter of said in-
take opening that the fluid passing through
said receptacle into said intake opening at a
high velocity will create a partial vacuum
at said terminus thus providing a suction

‘within said passage sufficient to maintain the

suction operated circuit opening device in
an operative open position regardless of the
variation of the suction within said vacuum
chamber during the operation of the ma-
chine. »

In testimony whereof I affix my signature
in the presence of two witnesses.

JOHN WYNN, Jz.
Witnesses: . ‘

H. M. GRrosSMAN,
N. B. RowwLEN.
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