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4 Claims.

My invention relates to apparatus for chang-
ing the speed and direction of rotation of a
mechanism, and has for an object the provision of
novel and improved apparatus for obtaining a
change in the speed of rotation of a mechanism
as well as obtaining a change in the direction
of rotation by reversibly operating a constant
speed motor.

The invention of the present application is
disclosed, but not claimed, in an application,
Serial No. 663,440, filed March 30, 1933, as a joint
application by Bernard E. O’Hagan and Branko
Lazich and which application has since been
changed to a sole apblication by Branke Lazich.

I will describe one form of apparatus embody-
ing my invention, and will then point out the
novel features thereof in claims.

In the accompanying drawing, Fig. 1 is a view
partly diagrammatic and partly in section of one
form of apparatus embodying my invention. Fig.
2 is a sectional view at the line II—IT of Fig. 1.
In each of the two views like reference charac-
ters designate similar parts.
© It has been proposed to control a highway
crossing signal located at the intersection of a
highway and a railway at grade in such a man-
ner that the signal is operated a constant time
interval before a train reaches the intersection
regardless of the speed of the train. Such con-
trol involves a mechanism for determining the
speed of the train as it approaches the intersec-
tion and for subsequently starting the operation
of the signal in accordance with the measured
speed. It is desirable to deiermine the speed of
a train while the train is traversing a relatively
short. track section, much shorter than the re-
guired operating section; and furthermore, it is
desirable to operate the mechanism while de-
termining the speed of the train and while de-
termining the time for starting the operation
of the signal by a single motor, the motor oper-
ating at a constant speed throughout the entire
period. Such requirements necessitate not only
a change in the direction of operation of the
mechanism when' a. train reaches a fixed point;
but also a change in the speed of operating the
mechanism, a constant speed reversible electric
motor being a reiiable and efficient driving unit.
A feature of my invention is the provision of
novel and reliable means for selecting the speed
and direction: of rotation of an operating shaft
by selecting the direction of operation of a con-
stant speed motor. Other features of my in-
vention will appear as the specification progresses.

Many difierent applications for the apparatus

(Cl. 74—36%)

of my invention will naturally suggest themselves
to those skilled in the art, and it will be under-
stood that I do not wish to limit myself to the
specific case cited above; this one case will serve,
however, to illustrate the many different places
the apparatus embeodying my invention may be
employed.

Referring to Fig. 1, M designates a constant
speed motor of any of the many well known types,
and in this instance is shown as a direct current
motor reversibly supplied with current from a
battery 2 through the medium of two controlling
relays 3 and 4. Relays 3 and 4 may be controlled
in any convenient manner, such for example, as
by standard railway frack circuits not showmn. 15
When both relays 8 and 4 are energized as illus-
trated in the drawing, current is supplied to
neither the field winding $ nor to the armature
6 of the motor M and the motor is inactive. With
relay 4 deenergized and relay 3 energized, the 20
field winding 5 of motor M is excited by current
from the battery 2 over a circuit easily traced
and which includes the two back contacts 30
and 31 of relay 4. The armature 6 of motor M
receives current from the battery 2 by a circuit 25
extending from one terminal of battery 2 over
back contact 38 of relay 4, front confact 10 of
relay 3, armature 6, front contact 9 and back
contact 31 to the opposite terminal of the bat-
tery 2. Under this condition the direction of the
flow of current in the armature ¢ is such as to
cause the motor M to rotate, say, in a clockwise
direction at its given constant speed. Deenergiz-
ing both relays 3 and 4 causes the field winding
5 to be excited the same as before, but the cir- 35
cuit for the armature 6 is now from the top ter-
minal of battery 2 over back contact 30, back
contact T of relay 3, armature §, and back con-
tacts 8 and 3f to the opposite terminal of bat-
tery 2. The direction of the current flow in the
armature 6 is reverse to that of the former case
and the motor M is operated in a counter-clock-
wise direction at its given constant speed. T
follows that when both relays 2 and 4 are ener-
gized, the motor M is inactive; when relay 4 45
is deenergized and relay 3 is energized, the motor
M is rotated clockwise at its given constant
speed; and with both relays 3 and 4 deenergized,
the motor M is rotated counter-clockwise at its
given constant speed. It will be understood, of
course, that many other ways may be readily
employed to reversibly supply current to the
motor M to cause it to rotate clockwise at one
time and to rotate counter-clockwise at another
time. 5
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. motor shaft Il

2

As shown schematically in Fig. 1, the motor
M is operatively connected with a shaft I, and
thus it foilows that when the motor M is rotated
clockwise at its given constant speed, the shaft
Il likewise rotates clockwise at a given constant
speed; and when the motor is rotated counter-
clockwise at its given constant speed, the shaft
{1 likewise rotates counter-clockwise at its given
constant speed.

Loosely mounted on the motor shaft Il is a
gear GI, on the arbor 12 of which is keyed a
ratehet Ri. On the arbor 12 of gear Gl is
loosely mounted a second gear G2 on the
arbor #3 of which is keyed a second ratchet R2.
The physical arrangement of these parts will be
readily understood by an inspection of Fig. 1,
the ratchets RI and R2 being arranged for op-
posite operation as shown in Fig. 2. An arm (4
is rigidly fastened to the motor shaft 11 by a pin
52, and arm 4 carries a pin 15 which fits into
a yoke 16 of a ratchet pawl IT as is best shown
in Fig. 2. The pawl 17T is supported by a pin i3
attached to a collar 19 which fits on the arbor
{3 of gear G2 with a slight amount of friction
between collar I8 and the arbor 13 so that when
the direction of rotation is reversed as will be
shortly pointed out, the pawl 1T is driven posi-
tively into engagement with the proper ratchet
Rl or R2. Gear GI meshes with a gear G3
pinned to an operating shaft DS by a pin 53,
the gear ratio between gears G! and G3 being
arranged as desired. Gear G2 meshes with a
gear G4 which is likewise pinned to the operat-
ing shaft DS by a pin 54, the gear ratio between
gears G2 and G4 being arranged as desired. In
Fig. 1, the gears Gl and G3 are selected to pro-
duce a reduction in the speed of rotation so that
the operating shaft DS is driven at a speed of
rotation less than the driving gear GI when that
gear is active. Gears G2 and G4 are selected to
produce an increase in the speed of rotation so
that the operating shaft DS is driven at a speed
of rotation greater than that of the driving gear
G2 when that gear is active. The operating shaft
DS may be connected to any desired load, such
for example, as the constant time warning mech-
anism for a highway crossing signal referred to
hereinbefore.

‘When the motor M is operated in a direction
proper for rotating the shaft Il in a counter-
clockwise direction as viewed in Fig. 2, the pin
i5 of arm 14 causes the pawl 17 to tilt to the
right and engage the ratchet R2 with the resulf
that the gear G4 and the operating shaft DS
are rotated in a clockwise direction when viewed
from the right-hand end of Fig. 1, the speed of
rotation of the shaft DS depending upon the
gear ratio between the gears G2 and G4. Under
this condition the ratchet Ri and gear G are
free to be rotated by the operating shaft DS
through the gear G3 and offer appreciably no
load to the motor M. When the motor M is
rotated .in the opposite direction to drive the
in the clockwise direction as
viewed in Fig. 2, the pin {5 of the arm (4 causes
the pawl {1 to tilt to the left and engage the
ratchet RI with the result that the gear G3 and
the operating shaft DS are rotated counterclock-
wise as viewed from the right-hand end of Fig. 1,
the speed of rotation of the shaft DS depending
upon the gear ration betwen the gears G and G3.
Under this condition the ratchet R2 and gear
G2 are free to turn so that when they are driven
through the gear G4, they offer appreciably no
load to the motor M. It is clear from the fore-
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going description that the direction of rotation
of the motor M selects the ratchet and gear train
by which the operating shaft DS is to be oper-
ated. The different gear ratios for the two dif-
ferent gear trains cause the operating shaft DS
to be operated clockwise at one speed when driven
by the constant speed motor M, and to be driven
counter-clockwise at g different speed when the
motor M is reversed.

Although I have herein shown and described
only one form of apparatus embodying my in-
vention, it is understood that various changes
and modifications may be made therein within
the scope of the appended claims without depart-
ing from the spirit and scope of my invention.

Having thus described my invention, what I
claim is:

1. In combination; an operating shaft, 2 motor
shaft, a first train of gears including a driven
gear rigid with the operating shaft and a driv-
ing gear loosely mounted on the motor shaft,
said driving gear provided with an extending
arbor, a second train of gears including a driven
gear rigid with the operating shaft and a driv-
ing gear loosely mounted on the arbor of the
driving gear of said first gear train, said driving
gear of the second gear train also provided with
an extending arbor, a first ratchet keyed to the
arbor of the driving gear of the first gear train,
a second ratchet keyed to the arbor of the driv-
ing gear of the second gear train, said ratchets
reversed to each other, g ratchet pawl, and means
governed by the direction of rotation of the
motor shaft for causing said ratchet pawl to se-
lectively engage said ratchets.

2. In combination, an operating shaft, a motor
shaft, a first train of gears including a driven
gear rigid with the operating shaft and a driv-
ing gear loosely mounted on the motor shaft,
said driving gear provided with an extending
arbor, a second train of gears including a driven
gear rigid with the operating shaft and a driv-
ing gear loosely mounted on the arbor of the
driving gear of said first gear train, said driving
gear of the second gear train also provided with
an extending arbor, a first ratchet keyed to the
arbor of the driving gear of the first gear train,
a second ratchet keyed to the arbor of the driv-
ing gear of the second gear train, said ratchets
reversed to each other, a ratchet pawl, an arm
secured to the motor shaft, and means mounted
on said arm effective to cause said ratchet pawl
to engage one or the other of said ratchets ac-
cording to the direction of roftation of sald motor
shaft.

3. In combination, an operating shaft, a, motor
shaft, a first train of gears including a driven
gear rigid with the operating shaft and a driv-
ing gear loosely mounted on the motor shaft, said
driving gear provided with an extending arbor,
a second train of gears including a driven gear
rigid with the operating shaft and a driving gear
loosely mounted on the arbor of the driving gear
of said first gear train, said driving gear of the
second gear train also provided with an extend-
ing arbor, a first ratchet keyed to the arbor of
the driving gear of the first gear train, a second
ratchet keyed to the arbor of the driving gear of
the second gear train, said ratchets reversed to
each other, a collar frictionally mounted on the
arbor of the driving gear of said second gear
train, a pin secured in said collar, a ratchet pawl
journalled on said pin, an arm secured to the
motor shaft adjacent the arbors of said driving
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gears for rotations with the motor shaft, and a
pin mounted on said arm effective to tilt said
ratchet pawl! into engagement with one or the
other of said ratchets according to the direction
of rotation of the motor shaft.

4, In combination, an operating shaft to be
operated in one direction at a first given speed
and in the other direction at a second given
speed, a constant speed motor, a motor shaft
operatively connected with said motor, a first
train of gears including a driven gear rigid with
the operating shaft and a driving gear loosely
mounted on the motor shaft, said driving gear
provided with an extending arbor and said first
train of gears effective to produce said first speed
when driven by said motor, a second ftrain of

3

gears including a driven gear rigid with the oper-
ating shaft and a driving gear loosely mounted
on the arbor of said driving gear of the first
train, said driving gear of said second train also
provided with an extending arbor and said sec-
ond gear train effective to produce said second
speed when driven by said motor, a first ratchet
keyed to the arbor of the driving gear of the
first gear train, a second ratchet keyed to the
arbor of the driving gear of the second gear
train, said ratchets reversed to each other, a
ratchet pawl, and means governed by the direc-
tion of rotation of the motor for causing said
ratchet pawl to selectively engage said ratchets.

BERNARD E. O'HAGAN.

15




