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UNITED STATES PATENT OFFICE.

) @l whom it iy concerm: :
Be it known that I, Fraxk C. NEWELL; 2
citizen of the United States, residing at Wil-
insburg, an.ithe county of Allegheny and
5 of Pennsylvania, have invented certain
_3:Rew gamd . useful Improvements in Electric
wpyateh Mechanism, of which the following is

i@ specification, o

My invention has reference to certain im-
provements in electric switch mechanism
. zeeh as'may be used for example in conjunc-
i tion with fluid pressure devices for regulating
. the.supply .or quantity of fluid, and is par-
.. ticularly designed for service in conjunction
sy 15 With & pump governor for controlling the ac-
© 1, tion of -an electrically driven pressure pump

N
NIy

},esitch as is-used.in air brake practice on many .

siistreet Tailway lines.

¢ . The first of the objects of this present in-
20 vention -is. the provision of an. improved
. mechanism of the character specified in which
“the action of the main cireuit terminals will
~be effectively subject to control by the move-
.ment of parts directly governed by the pres-
25 sure supply opposed to a spring under ad-
. justable tension, and to the combination of a
‘certain arrangement of main circuit termi-
pals with electro-magnetic means to aid in
‘bringing the terminals together and holding

- 30 -them so with yielding force and the electro-
- magnetic means

" _terminals apart and breaking the circuit.
further object of the invention is the combi-

 nation with the main circuit terminals de- |

_35.8cribed, of a certain arrangement of repul-
“sion  terminals ‘employed in conjunction
_“therewith and with a repulsion coil for in-
-:ducing the repellent” magnetization which
..;separates the terminals, all of which will
. :46-hereinafter be more particularly deseribed..
; carrying out my invention I have em-
; ied the same in preferred form in a con-
struction - illustrated in the ACCOMPaNnying
drawing, wherein—
.o¥igure 1 is a vertical section through the
“..apparatus, showing the action of the fluid
', presgure - devices . conjunction with the
« vswitcli- mechanism;
.Figure: 2 is a view showing the switch
&1 t50; nieehanism. proper, with the fluid pressure
T sadevices-removed;
: Figure 3.is a sectional view showing the
timagnet arrangement;

for magnetically driving the.
Al
i
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Figure 4is a plan view Jooking down on the
magnet and switch terminals, and '

Figure 5 is a diagram of the electrical eir-
cuits employed.

Referring now more
ures 1 to 4 inclusive, it will be seen that I
have provided a main barrel or casing 6 hav-
ing within its lower part a main spring 7
which operates upon a movable plunger 8
against a diaphragm device 9 that is ex-
posed on its underside to fluid pressure
through the passage 10. .

Within the plunger 8 extending upwardly
from the diaphragm 9 is a central rod 11 sur-
rounded by a spring 12 employed-for the pur-
pose of varying the range of the apparatus,
and at the upper end of the rod 11 is a T-bar
13 se-urely attached to such rod so as to
move therewith, and having below it a mov-
able head or cross bar 14 which is slidably
mounted upon the rod as shown, and held in
relative position by means of the guide pins
15. The tension on the range varying spring
12 is adjusted by a range adjusting nut 16
which may be readily varied to suit the re-
quirements. The tension on the main spring.
7 may be régulated by the main spring ad-
justing nut 17 provided with openings 18 for
‘the application of a spanner wrench thereto,
such adjusting nut 17 having engagement
with the barrel 6 as shown.

Tpon the axles 19 and 20 are mounted two
eoils, such coils being carried in spools mearked
respectively 21 and 22 (see Figure 3). The
coils or spools are provided with magnetic
projections 23 and 24 as shown in Figure 1,
which on the oscillation or rotation of the
spools about their axles are adapted to come
into-the position shown in Figure 1 where the
adjoining faces of the projections 23 and 24

are nearly, but not altogether in contact.
Within the projections 23 and 24, as indi-
cated in Figure 4 there are secured pleces of
insulation marked respectively 25 and 26
(see Figure 4), such insulated pieces carrying
copper terminals 27 and 28, which are the
contacting terminals for the main circuit,

The terminal 28 is mounted so as to move

with the spool 21 to which it is secured in &’

motion of rotation about its axle pin 19 (see

Figures 1 and 2), while the terminal 27 is car-’

ried upon a lever from a fulerum point 29
- about which it moves, and has a slight range

particularly to Fig- ‘

. FRAN K C.NEWELL, OF WILKINSBURG, PENNSYLVANIA, ASSIGNOR TO WEST- .
.+ INGHOUSE AIR BRAKE COMPANY, OF PITTSBURG, PENNSYLVANIA, A
COI‘{PORATION OF PENNSYLVANIA. o
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of motion within the projection of the spool
22 asindicated at the point marked 30. - The
purpose of this slight lost motion is to permit
the main circuit terminals $¢ come bogether
with a kind of wiping action, it being appar-
ent that such result will be produced in the
difference in centers of rotation about which
the said terminals 27 and 28 move,

Referring now more particularly to the dia-
gram shown in Figure 5, it will be seen that I
have therein indicated a dynamo 31 and a:
translating device 32 in s rasin cirenit 33, hav-
ing the main circuit terminals which ate the
terminals 27 and 28 of the apparatus previ-
ously described, and in conjunciion with such
parts I have provided a shunt resistance 34
having a movable contact connection 35, and
the coils mounted respectively on spools 22
and 21, which coils are marked 36 and 37, 36
being the attracting coil and 87 being what I
call the repulsion coil, Extending from one

“terminal of the coil 36 is a lead which I have

marked 38, which in conjunction with the
lead marked 39 which extends from 2 termi-
1al of the coil 37 forms what I have called
repulsion terminals, the purpose of these ter-
minals being when they come in contact to
close the circuit in the repulsion coil and to
produce like magnetization of the magnetic
poles of the device and foreibly drive the

main cireuit términeals 27 and 28 apert, thus

‘breaking the cireuits and dissipating the arc,

&b the same time having the effect by means
of the wiring shown in the diagram of break-
in the repulsion coil, leaving
the_wiring dead. The translating device 32
is in driving connection with the pump 45,
which supplies the air reservoir 46, by means
of the pipe 47.  From this reservoir a pipe
48 leads to the diaphragm 9.

By reference to:ffigure 1 it will be seen that
the repulsion terminals 38 and 39 are carried

“1n blocks shown at 40, which are independ-

ently movable about the axles 19 and 20, and
the ends of the terminals are so arranged that
when they come together, oscillating as they
do about difierent centers, they will contact-
with a kind of wiping motion to keep the con-
tacts bright, o : '
Relerring to" Figures 1 and 3 it will be seen
that between the T-bar 13 and the mevable
head 14 there are provided, secured respec-
tively to each of the coils, a eo'uple of pins 41,
while engaging the outer end of the T-bar at
each side of the device there area couple of
additional pins 42 which serve as a means for

imparting the motion of the T-bar to the re-

pulsion terminals by engagement of the said
pins 42 with the movable blocks 40 on which
said repulsion terminals are mounted.

ation of my device will be under-
ecial examination of Figure 1,in
i be scen that the aiv pressure
hie opening 10 and bearing
m device 9 will aét in

pavay
LA

‘gram, downward

opposition to the main spring 7 and tend to
push upwardly on the central rod 11, moving
with it the T-bar 13 and imparting pressure
to the movable head 14, due to. the upward
pressure against the range varying spring 12.
This pressure upon the movable head 14 and
pin 41 will act in a direction to impart rota-
tive movement to the two spools in a divec-
tion to separate the main circuit terminals
27 and 28, but such main circuit terminals
while eurvent is flowing will be held together
by magnetic attraction caused through cur-
rent flowing through attraction coil 36,
which has the effect of holding said main
terminals tegether by the magnetization of
the projections 23 and 24 against the resist-
ance obtained by compression of the spring
i2 through upward movement of the dia-
phragm. Until Such time as the upward
movement of the diaphragm through the
T-bar 13 has produced the rotation of the
blocks 40 carrying the repulsion’ terminals
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38 and 39 until the latter have come in con- .

tact with. the wiping metion as described,
and the current then flows through the re-
pulsion coil
the magnetic terminals or projections 23 and
24, and forcibly drives them apart, aiding the
action of the spring 12 which has been placed
under tension by the fluid pressure. ,
After the circuit is broken and the pump
has stopped the accumulation of pressure,
the pressure veduces gradually, causing the
diaphragm to travel downward. The dig.
phragm carries with it the bar 13, thus sepa-
rating the repulsion terminals and gradually
bringing the main circuit terminals 27 and
28 together until they make contact, when
the current will flow as shown in the. dia~
and be divided, part of it
Howing through the shunt resistance 34 and
part of it through the attraction coil 36, the
two currents joining at 35 and passing through
the motor and back through the main circuit,
33 as indicated. In order to determine, the.
proportion of eurrent which will flow through
‘the attraction coil 36 I'may provide the ter-
minal
ent parts of the shunt resistanée 34, so as to
vary the amount of eurrent which will travel
through said shunt vesistance , and to cause the -
attracting coil to take the larger or smaller
proportion, as the conditions of service may
require. I can get substantially similar ve- -
sults by inserting different shunt resistances
34, having varying amounts of resistance,
this making it possible to apply the appara-
tus to various classes of service without the'
necessity of changing the windings in the at-
traction or repulsion coils. This shunt re-
sistance is indicated clearly in Figure 2 as
well asin'the diagrammatic Figure5. . = -
As soon as the terminals 27 and 28 come in
contact, current flowing through the attrac
ing coils produces magnetization effect. on

Qo

37 and induces like polarity in
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35 with means for moving it to differ-
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é 8 cpﬂ 36.‘,;Whi“cl‘1 foreibly pﬁlls such main
circuit terminals still closer together, allow-

ing them to have a little sliding motion upon
sach other by means of the provision of lost
motion indicated at the point marked 30, as
before described. ' .

- Having thus described my invention and

illustrated its use, what I claim as new ‘and
desire to secure by Letters Patent, is the fol-
Towing:. -

- 1; The combinsation in switch mechanism
of a pair of separable contact terminals hav-
ing magnetizable parts, an energizing wind-
ing, means including -a switch whereby the

- current through the winding may be gov-

erned so that the terminals will exther vepel
each ‘other to break the circuit or attract

each other to close such circuit and fuid op~

erated means adapted to operaté the said
switch.: -~ T '

2. The combination in. switch mechanism
of a pair of separable contact terniinals hay-

ing magrietizable parts, an energizing wind-

ing, means including a switch whegeby the

“current through the winding msay be gov-
“erned so that the terminals will either repel

each other to break- the circuit or attract
each other.to close such circuit and spring
means for accelerating the. opening of the
terminals. - - - : ,

3. The combination in switch mechanism
of a pair of separable contact terminals hav-
ing magnetizable parts, an energizing wind-

ing, meahs including a switch whereby the

current- through the winding may be gov-
erned so that the terminals will either repel
each other to break .the circuit or attract
each other to close such circuit, a spring for

‘accelerating the opening of the terminals and
- means adapted to place the spring under ten-

sion during the closing of the switch.
4, The,combination in.switch mechanism

of a pair of separable contact terminals hav-

ing magnetizable parts, an energizing wind-
ing, means including a switch whereby the
current through the winding may be gov-
erned so that the terminals will either repe

~each other to break the circuit or attract

20

=)

- i closed.

-each other to close such circuit, an operating
member having a spring connection with the

"terminals and 2 second connection with the |
switch so arranged that yielding pressure

may be applied to’the terminal members
tending to separate them before the switch
5. The combination in switch mechanism
of a pair of separable contact terminals hav-
ing magnetizable parts, an energizing wind-
ing, means including a switch whereby the
current through the winding may be gov-
srned so that the terminals will exther repel

each other o bresk the circuit or attract

- them. ) .
8. The combination in switch mechabism

-8

each other to close such circuit, and means
for operating the switch anid for applying
pressure to the terminals tending to move

of a pair of separable contact terminals hav-
ing magnetizable parts, an energizing wind-

ing, means including a switch whereby the

current through the winding may be gov-.

erned so that the terminals will either repel

" each other to break the circuit or attract

each other to close such circuit and means
for operating’ the switch and for applying
yielding pressure tending to separate the con-
tact terminals preliminary to the closing of
the switch. .

~ 7..In combination, separable contact ter-
Tninals, energizing windings for the terminals,

-means for operating the terminals, yielding

means between the operating means and the

terminals, a pair of contact members for con-

trolling the- energizing of-the coils, a con-
nection whereby the coils are energized to at-
tract when the contact members are sepa-

rated and means whereby the contact them-’

bers are made to engage after the yielding

‘means have been actuated.

8. In.combination, a pair of oscillatory
terminals having magnetizable Parts, an en-
ergizing winding and a pair of oscillatory
switch members so arranged that when the
switch members are separated the terminals
are energized for attraction and when in con-
tact for repulsion, a reciprocatory spring
supported means for oscillating the terminals
out of engagement, means for swinging the
switch members into contact and an operat-
ing means for moving such last means and the
spring supporied means ‘together. '
0. In combination, a pair of oscillatory
terminals having magnetlizable parts, an en-
ergizing winding and a pair of oscillatory
gwitch members so arranged that when the
switch members are separated the terminals
are energized for attraction and when in
contact for repulsion, a spring supported
voke having engagement with the terminals,
a second yoke having engagement with the
switch merbers, and a reciprocatory mem-
ber having engagement with both yokes and
adapted on a forward movement to first
place the terminal members under a resilient
opening pressure and on a further movement
cause the engagement of the switch members.

In testimony whereof I have hereunder
signed my name in the presence of the two
subscribed witnesses.

FRANK C. NEWELL.

Witnesses:
F. i, GAITHER,
ArcrworTH MARTIN.
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