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70 all whom it may concern: )

Be it known that I, Oscar A. Ross, a citi-
zen of the United States, and a resident of
the city of Rochester, in the county of Mon-
roe and State of New York, have invented
a new and useful Electromagnetic Retain-
ing Device, of which the following is a
specification.

This invention relates to an electro-mag-
netic retaining device, and particularly to
such a device for operation by alternating
current.

The primary object of this invention is a
construction of electro-magnetic retaining
device such that when operated by alter-
nating current it will be free from objec-
tional mechanical vibration.

Another object of the invention is the
construction of an electro-magnetic retain-
ing device of high efficiency.

Other objects and advantages will appear

as the description of the 1invention pro-’

gresses, and the novel features of the in-
vention will be particularly pointed out in
the appended claims.

In describing the invention in detail, ref-
erence is had to the accompanying drawings,
wherein I have illustrated a preferred phys-
ical embodiment of my invention, and
wherein like characters of reference desig-
nate corresponding parts throughout the
several views, and in which:

Figure 1 is a front elevation of a device

‘embodying my invention with some parts

broken away and others in section to more
clearly show the construction; Fig. 2, is a
partial sectional elevation upon the line
A—B of Fig. 1, viewed in the direction of
the arrow E; Fig. 3, is a bottom plan view
of the construction shown in Fig. 1.

1 designates a toothed wheel mounted in

any suitable or appropriate manner upon a
shaft 2, which may be connected in any suit-
able and appropriate manner so as to be
acted upon by a single force, which may
cauge it to move in one direction only, or by
a plurality of forces, which may cause it
to move first in one direction and then in the
opposite direction. _

A pawl 3 i1s mounted on a pin 4, and is
held by the spring 5 so that it may be freely
moved in the direction of the arrow D, but
is prevented from moving in a direction op-
posite to the arrow D any farther than is
allowed by the pin 6. This pawl when

moved into the path of the teeth upon
toothed wheel 1 will engage those teeth and
prevent a rotation of toothed wheel 1 in the
direction of the arrow C, but will allow a
rotation of the toothed wheel 1 in a direction
opposite to the arrow C.

f it is desired to restrain the toothed
wheel 1 from rotating in a direction oppo-
site to that shown by the arrow C, then the
wheel is reversed on the shaft 2 so that the
faces 38 of the teeth which coincide with
prolongations of the diameters face in the
opposite direction. The spring 5 is also fas-
tened into hole 89 and the pin 6 is placed
in hole 40.
taining device to act to restrain a movement
of wheel 1 in a direction opposite to that
of the arrow C, but to allow a movement
in the direction of the arrow C.

In order to support the pawl 8, and its
associated parts, and to move it into and out
of engagement with the teeth on toothed
wheel 1, it is mounted upon a lever 7 which
comprises two spaced plates and which is
pivoted on a fixed support 8. This lever
at the end opposite the pivotal support is
notched, forming a space 9 for the reception
of pin 10, best shown in Figs. 1 and 8. "This
pin consists of two portions arranged eccen-
trically, well shown in Fig. 8, and also
shown in Fig. 1 by the dotted circles, one

portion 10’ being fitted in the notch 9 in

the lever 7, and the other portion being suit-
ably journaled in another member, herein-
after described. By rotating this latter
portion of the pin 10 upon its axis by means
of its hexagonal head, the lever 7 is adjust-
ed so that the pawl 8 may be caused to ap-
proach or recede from the toothed wheel 1
so that its end. when in the position of rest,
as shown in Fig. 1, will just clear the ends
of the teeth upon the toothed wheel 1, or
by such means the end of the pawl 3 may
be placed at any desired distance, within
the range of the adjustment, from the ends
of the teeth of toothed wheel 1, when in the
position of rest.

The pin 10 passes through the split end

of a lever 11, which is pivoted on a fixed

support 12. Between the pivot pin 12 and
the pivoted end of the lever 11, a bushing 13
is placed. The bushing 13 is retained in
place and the pin 10 is held in adjusted po-
sition by means of the screw 14, which
passes through one portion of the split end

‘These changes cause the re-_
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of lever 11 and is screw-threaded into the
other portion; thus enabling the two por-
tions of the lever to be caused to approach

one another so as to hold the bushing 13" in"
. place and the pin 10 in adjusted position,

as stated. .
‘The left hand end of the lever 11 asshown

_in Fig. 1 is forked or bifurcated and en-
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gages on either side of a spring box 15, be-
ing-secured thereto by means of the pins 16
and 17, held in place by pins 18 and 19, best
shown in Fig. 2. The spring box 15 con:
taing an upper spring 20 and a lower sprin
21, between which is placed a disk 22, whic
is attached rigidly’ to a rod 23. The
strength of the springs 20 and 21 is so ad-
justed that the disk 22 is retained in a mid-
position, as shown when all parts are at rest
and the device is not energized by an alter-
nating current as hereinafter described.
The pin 28 is rigidly attached to a lami-
nated U shaped iron core 24, the two legs

of which each project a short distance into :

wire coils 25 and 26 and rest upon the
shoulders 41 and 42. (See Fig. 2.) An-
other U shaped laminated iron core 27, best
shown in Fig. 2, also has its two legs extend-
ing into the wire coils 25 and 26. The core
27 rests upon the top of the coils and is
held in place by a flat spring 28, which bears
at its two ends on the core 27, and at and
about its center on the fixed cap 29. As the

-core 27 bears against the coils 25 and 26~

the spring 28 absorbs the vibrations of these
coils caused by the flow of alternating cur-
rent therethrough, so that no perceptible
vibration is imparted to the main support-
ing structure. .

The weight of the arm 11 and the parts
moved by a movement of the arm 11 are,
in the specific embodiment shown, either

© wholly or partially balanced, by forming a
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projection 80 on the end of the lever 11,
best shown in Fig. 1, and attaching in.any

.guitable and appropriate manner, as by
‘Imeans of pin 81 and connecting member 32,

one end of a spring such as 83 thereto, which
is caused to exert a constant force on arm

11, balancing the action of gravity on that
-arm and its associated parts by being at-

tached at the other end to a fixed pin 34.
The force exerted by spring 33 may be such
that if disk 22, rod 23 and core 24 were re-

moved the arm 11 would, if no force other

than gravity acted on it, remain in any po-
sition in which it might be placed. This
construction decreases the amount of energy
needed to be supplied to coils 25 and 26 in
order to move and hold pawl 3 into position,
thus increasing the efficiency of the device.

If a source of alternating current is con-

nected to the terminals 85 and 36 of the wire

coils 25 and 26 (see Fig. 2), which are
joined together by means of wire 37, the
core 24, as viewed in Fig. 2, is drawn up-

. 1,165,362

wardly until the top of the Spring box 15

Tests against the shoulders 38 and 39, thus

bringing the lever 11 to a definite stop and
so causing the end of pawl 8 to always as-
sume a definite position relative to wheel 1
dependent upon the rotative position of ec-
centric pin 10. This movement of the

spring box communicated to the lever 11 .

and the pin 10 causes the lever 7 to move on
its pivot 8, carrying with it the pawl 3, so
that the pawl engages with a tooth on the
toothed wheel 1, and so prevents the. possi-

bility of rotating toothed wheel 1 by any -

force exerted upon shaft 2 in- a direction
to move the toothed wheel in the direction
of the arrow C.in the form shown in the
drawings. At the same time the toothed
wheel 1 may be rotated in a direction oppo-
site.to that of the arrow C without necessi-
tating any movement of lever 7, as the pawl
3 can be rotated on its pivot 4 against the
tension of spring 5.

As is well known to all those skilled in the
electrical art, and particularly that part of
the electrical art relating to the construc-
tion and operation of devices energized by
alternating current, the change in'the value
of the E. M. F. of an alternating current is
such that at times it is of zero value, so that
any device energized by an alternating cur-
rent is at certain instances of time practi-
cally deénergized. This characteristic of an
alternating current when used to operate 2
tractive device such as a solenoid results in
an extreme vibration of the operated part or

“core such as 24. This vibration is not only

objectionable on account of the disagreeable
and loud noise which it makes, but is also
objectionable because the parts affected by

1t are sooner or later mechanically destroyed.

This last mentioned result follows very

‘quickly in case there is an initial looseness

in any connections between the tractive part

of the core itself and the parts operated by -

it, because such looseness affords a good op-

-portunity for a decided vibratory move-

ment of the operated part or core, which
soon results in increasing the looseness and
so increasing the vibration, and sc the dis-
agreeable noise and general efficiency of the
device, which is also sooner or later prac-
tically destroyed.

The defects above mentioned are especially
objectionable in an alternating current device
which is practically constantly energized,
such as a retaining device in a railway sig-
nal, which is used to retain the signal m the
clear position as in what are known as
“normal clear” systems, and have in the past
prohibited the use of such a device for such
a purpose. For instance, the electro-mag-
netic retaining device shown in = Patent
1,077,136 granted to F. N. Hall, October 28,
1913, cannot be used if energized by -alter-
nating current, as it would soon wear itself
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to pieces.. To provide a device for such a
purpose the structure shown in Patent
1,075,441, granted to . Rekers, October 14,
1913, was invented, but this also was found
to be far from ideal in practice, due to the
mechanical vibration set up therein.
Applicant’s construction is.such that the
operated part of core 24 does not itself at
any time come firmly in contact with any
fixed part, in fact it floats-in the air. The
upper end of the two limbs of the core 24,
as shown in Fig. 2, do not, even when’ fully
drawn up, touch the lower ends of the fixed
core 27, nor any part of the interior of the
solenoid. The disk 22 is held between two
springs, 20 and 21; the upper of which, 20,
transmits the force exerted by the core 24
when the coils 25 and 26 are energized by an
alternating current, and causes the spring
box 15 to move upwardly until it comes to
the limit of its movement that is in contact
with the shoulders 38 and 89. The vibra-
tion of core 24 is not transmitted to the
spring box 15, although the spring box is
brought to a definite stop, when the core 24

is drawn upwardly because the vibrations

are absorbed by the spring 20. The spring
21 is inserted because at the moment of zero
value of the alternating current the core,
together with its associated disk 22, would
tend to drop not only by the force of gravity,
but by reason of the force exerted by the
tensioned spring 20, so that if it were not
for the spring 21 the core 24 would have a
much greater vibratory movement.
Applicant’s construction is such that the
very slight period of time during which the
alternating current E. M. F. is zero value
is not sufficient to allow core 24 through
disk 22 and spring 21 to cause spring box
15 to move from in contact with shoulders
88 and 39 so that when coils 25 and 26 are
energized the lever 11 assumes a definite
position and so remains without the least
vibration, so that no noise is produced and
no wear, consequently, takes place. As core
24 contacts with no fixed part when fully
drawn up, and as it is connected with spring
box 15 through the intermediary of springs
20 and 21, it is practically floating and is
drawn into the center of the magnetic field
produced by the flow of current through
coils 25 and 26 and remains there.
Although I have particularly described
the construction of one physical embodi-
ment of my invention, and explained the
operation and principle thereof; neverthe-
less, I desire to have it understood that the
form selected is merely illustrative, but does
not exhaust the possible physical embodi-
ments of the idea of means underlying my
invention.
What I claim as new and-desire to secure
by Letters Patent of the United States, is:
1. In an electro-magnetic retaining de-

N
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vice: "a. solenoid; a movable core in said
solenoid ; a lever; a resilient connection be-
tween said core and said lever; a pawl ac-
tuated by said lever; a movable shaft and
means for controlling the movement of the
shaft by said pawl

2. In an electro-magnetic retaining de-

vice: a solenoid; a movable core in said

solenoid separated from the solenoid by a
body of air when the solenocid is energized ;
a lever; a resilient connection between said
core and said lever; a pawl actuated by said
lever; a movable shaft and means for con-
trolling the movement of the shaft by said
pawl..

3. In an electro-magnetic retaining de-
vice: a movable stop; means for limiting
the movement of said stop; a solenoid; a
movable magnetic core in said solenoid,
which when the solenoid is energized is
drawn in and is separated from the sole-
noid by a body of air; and a resilient con-
nection between said stop and said core,
whereby the energization of said solenoid
by alternating current causes said stop to
be moved and to be held in moved position
and the vibration of said core caused by the
alternating current to be absorbed by said
resilient connection. -

4. In an electro-magnetic retaining de-
vice: a solenoid; a movable core in said
solenoid; a lever; a spring box attached
to said lever; a disk in said box and a spring
in said box between the disk and the inside
top surface of the box; means for connect-
ing the said disk with said core; and a pawl
operated by said lever.

5. In an electro-magnetic retaining de-
vice: a .solenoid; a movable core in said
solenoid separated from the solenoid by a
body of air when the solenoid is energized;
a lever; a spring box attached to said lever;
a disk in said box and a spring in said box
between the disk and the inside top surface
of the box; means for connecting the said
disk with said core; and a pawl operated by
said lever.

6. In an electro-magnetic retaining de-
vice: a solenoid ; a movable core in said sole-
noid; a lever; a spring box attached to said
lever; an upper and a lower spring in said
box; a disk positioned between said springs;
means for connecting the said disk with
said core; and a pawl operated by said le-
ver.

7. In an electro-magnetic retaining de-
vice: a_ solenoid, a movable core in said
solenoid separated from the solenoid by a
body of air when the solenoid is energized;
a lever; a .spring box attached to said le-

.ver; an upper and a lower spring in said

box; a disk positioned between said springs;
means for connecting the said disk with
said core; and a pawl operated by said le-
ver.
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S. In an electro-magnetic retaining . de-
viee: a pawl; a lever upon which the pawl

is mounted; a second pivoted lever con- .

nected to the first said lever; means at-
tached to the second lever for balancing the
levers as nearly as desired so that they will
have no tendency to move from a position
in which they may be placed; means at-
tached to the second named lever for ac-
tuating it; and a movable member having
projections adapted to be engaged by the
pawl. .

9. In an electro-magnetic retaining de-
vice: a member, said member mounted for
movement and formed with a stop engag-
ing surface; a pawl for engaging said stop
engaging surface; a pivot upon which said

pawl is mounted ; a stop against which said

pawl rests; resilient means for holding said
pawl against said stop; a pivoted lever for
supporting the pivot for said pawl, the stop
for said pawl and the said spring, said lever
being formed with a bifurcated end form-
ing a space; a lever pivoted intermediate its
ends, said lever supporting one one side of
its pivot a pin formed with an eccentric
portion extending into said space and bear-
ing upon the inside surfaces of the two por-
tions of the bifurcated end of the first men-
tioned lever; means for turning said pin
formed with an eccentric portion and means
for holding said pin in turned position;
another pivoted lever at the end on the

1,165,362

same side of the pivot that said pin is sup-

ported connected to a spring box formed
with two spring bearing surfaces; springs,
one bearing against each of said last named
surfaces; a member positioned between said
springs and having one spring bear on
one side thereof and the other spring bear-
ing on the other side thereof; a solenoid;
a movable magnetic core for said solenoid;
a connection between said member posi-
tioned between said springs and said mag-
netic core; means attached to said lever,
pivoted intermediate its ends, at the end on
the other side of the pivot from that at
which said eccentric pin is attached for bal-

ancing so much of the two levers mentioned -

and the parts carried thereby as desired;
and means for limiting the movement of
the spring box in one direction and the core
in the other.

10. In an electromagnetic retaining de-
vice: a lever; a pin having two portions ar-
ranged eccentrically, one of said portions
of said pin being journaled in said lever;
a. movable member arranged to codperate
with the other portion of said pin; a pawl
carried by said movable member; and a
toothed wheel having teeth adapted to be
engaged by said pawl. ‘
OSCAR A. ROSS. .
Witnesses: - - AR '

W. Cuarres Locke,
Sopuie LEevin,
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