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To all whom 1t may concern: - o comfort of passengers; that is, the least
Be it known that I, Fraxcis H. SaEparD, | amount of power is consumed in accomplish-
a citizen of the United States, and a resident | ing a given schedule speed when the differ-
of Pittsburg; in.the county of Allegheny and | ence between the maximum and the sched-
« State of Pennsylvania, have invented a new | ule speedsis a minimum. Means have here- go
and useful Improvement in Automatic Brak- | tofore been applied in the control of trains
~ing or Signaling Systems, of which the follow- | for automatically causing maximum and uni-
~ ing is & spectication. : .| form acceleration, with marked results in the
[y invention relates to means for etfécting saving of power. According to my present
10 operative relations between relatively mov- invention, means are provided whereby maxi- 65
ing parts, such, for instance, as the control of | mum and uniform retardation may also be
a moving vehicle by instrumentalities located | effected automatically, and regardless of the
along a railway track, and it has for its object speed of a train, when the brakes are applied,
to provide novel and improved means of the and also whereby a train may be stopped at -
15 character indicated. a prescribed place, such as a station plat- 7¢
" The general plan of my invention is to em- form, without such losses of time as are at
~ ploy two or more electromotive forces, one | present experienced. . -
carried by the moving vehicle or body and’| Figure 1 of the accompanying drawing
the other located along its path or route, and, | 1llustrates diagramm&ticalgr a system em-
20 by varying and correlating the same, to se- | bodying my invention, and Kig. 2 1s a modl- 75
cure o resultant force of such value as to set | fication of the system shown in Hig. 1. |
-~ mechanisms in operation for producing any My invention may be conveniently ap-
~ required prearranged result. o , plied to a railway vehicle 1 that operates
- "My invention is especially usetul for and | upon track rails 2 and 3 and upon W ich 1s
o5 may Le conveniently described in connection located an electric generator 4, having a con- 80
~ with the operation of brakes for railway | stant magnetic field produced by a winding 5
trains, although it will be understood that 1t | and a constant potential exciter therefor,
' may have many other applications, and that such as a storage battery 6, or by any other
the specific use described is not to be re- suitable means, such, for example, as a per-
30 garded as restrictive. | manent magnet and the armature 7 of which -85
~ In operating a railway -train such, for in- 18 operat_iveTy connected to an axle 8, where-
stance, as those used in the New York sub- I by its speed and consequently the electro-
way, much time is lost at the stations by the | motive force of the generator are caused to
stopping of the trains, the engineer being | vary with the speed of the vehicle. The
.35 compelled to estimate the distance within | electromotive force of the generator 4 may be 90
~ which he can bring the train to-a standstill in | utilized 1n controlling the application of
- order to avoid accidentally running past the | brakes 9 of the vehicle, and as shown in Hig.
~ station. In so doing, the engineer asually | 1, it is applied to a winding 10 of an electro-
~ errs upon the safe side and not only com- magnet 11 that controls the position of a
40 mences to stop the train sooner than 1s neces- valve 12 whereby the supply of fluid-pres- 95
“sary, but graduates the stop unevenly and | sure to a braking cylinder 13 1s governed, OF
consummes considerable time in moving slowly | it may control any other ‘suitable means for
along the platform -through a considerable | applying the brakes. The magnetizing ef-
distance before the final stop. It is also a | fect of the winding 10 is insufficient, of itsel, __
15 well known fact that large amounts of energy | to open the valve 12 and for that reason 1t 18 100
~ are wasted in braking traing anc that, mn sys- supplemented by that of another winding 14
tems where frequent stops are made, this when the vehicle approaches a station 15 or
_waste of energy may represent no inconsider- | any other regular stopping place. One ter-
able portion of the total energy required to | minal of the winding 14 is adapted to be con-
50 OEthe the system. It can easily be shown nected to the track rail 2 and a contact shoe 105
that the amount of energy required to oper- | 16 serves to connect the other terminal to an
ate g train is a :ainimum when the accelera- auxiliary rail 17 that parallels the track rails
tion in leaving one staticn and the retarda-~, at the approach to & station, the rails 2 and -
~ tion in approaching another are uniform and | 17 being supplied with energy from any suit-

56 the maximum that is consistent with the | able source, such as a generator 19. The 110
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auxiliery rail 17 extends cutward from the

station such a distance that, by the applica-

tion of the brakes, a train may be brought to
a stop from its maximum speed. at the sta-
tion. The track circuit is so arranged that
the diflerence of potential between the rails 2
and 17 decreases as the distance from the

station increases, the length of the conductor |

or variation in its cross-section or any other
suitable means being depended upon to pro-
duce such reduction in the potential differ-
ence. . o o

For purposes of illustration, it may be sup-

posed that; in order to open the valve 12, an
aggregate of one hundred and twenty volts
must be applied to the windings 10 and 14.

and that when the train is operating at a
speed of {forty miles per hour the voltage ap-
plied to the winding 10 is one hundred volts.
Then, if the vehicle approaches the station at
the rate of forty miles per hour and the con-
tact shoe 16 engages the suxiliary rail 17, the

valve 12 will not be opened and the brakes

will not be applied until twenty volts are de-
rived from the rails 2 and 17 and applied to
the winding 14. If the train approaches the
station at a greater speed than forty miles
per hour, the voltage applied to the winding

10 will be more than one hundrved and it will

then be necessary to apply less than twenty
volts to the winding 14 m order to cause op-

‘eration of the valve, and consequently the

- brakes will be set at a greater distance from
~ the station than when the train is operating

35

4()

49D

at forty miles per hour. If the vehicle ap-
proacnes the station at a slower speed than
forty miles per hour, the voltage of the gen-
erator 4 will be less than one hundred and
that applied to the winding 14 will not be
suilicient to make the agerecate one hundred
and twenty volts until the vehicle has ap-
proached closer to the station than when it
was traveling at the speed of [orty miles per

hour. If is evident, then, that the poten-

tral existing between the rails 2 and 17 along

- the route may be so adiusted that the brakes

50
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~ stop when the rate of retardation is uniform, |
65 as well as the. maximum consistent with the '

will be applied automatically at just the
proper distance from the station to bring the
vehicle to a standstill at the prescribed po-
sition. | '

It has been found in practice that the ap-
plication of a constant force to-the brakes of
a vehicle will cause varying rates of retarda-
tion, depending upon the speed of the vehicle
at the time the brakes are applied; that is,

the force which will produce the desired rate

of retardation when operating at forty miles

per hour, for instance, will not cause the

same rate of retardation if applied when the

train is operating at sixty miles per hour.

As has already been pointed out, the great-

~est efliciency of operation is secured and the

least time is wasted in bringing & train to a

i uniform retardation.

910,560

| comfort of passengers. For this reason, I

further propose to vary the force applied to

the brakes in accordance with the speed of 3

vehicle at the time the brakes are applied in
such a manner as to secure substantially

Referring to FFig. 2, the amount of current

which may be supplied from a suitable source,

such as a storage battery 20, to an electro-

magnét 21 may be varied by ‘means of a

70

rheostat 22, whereby the force with which

the brakes 9 are applied may be caused to

‘vary accordingly. 'The rheostat comprises

plurality of conducting segments 23, 24, 25
and 26 and a switch arm 27 that is adapted

to engage therewith and that is operated by
‘Imeans of an electro-magnet 28. Two wind-

ings 29 and 30 are provided for the electro-

magnet 28, to the former of which a voltage
1s supplied from the generator 4, that is pro-

portional to the speed of the vehicle and to

| the latter of which a voltage is supplied from

80

85

the rails 2 and 17 that is dependent upon the '

position of the vehicle. The winding 29,

| even when the vehicle travels at its highest
speed, is incapable, by itself, of moving the

90

switch arm 27 into engagement with the seg-

inents 23 to 26, inclusive, but when its mag- -

netizing effect is supplemented by that of the

winding 30, the switch arm will be moved
mto’ engagement, with the condueting seg-
ments, the extent of movement of the arm |

95

and the amount of resistance intzoduced into

the circuit of the magnet 21 being dependent

upon the speed of the vehicle and its posi-

tion with reference to the rail 17 ; that is,

upon the voltage of the generator 4 and the
difference of potential between the rails 2 and
17 along the route. In order to secure these
conditions of operation, the difference of
potential between the rails 2 and 17 should
Increase at a slower rate than the voltage of

100

105

the generator 4 decreases. Let it be sup- :

posed again that the vehicle approaches a
station at the rate of forty miles per hour,
under which conditions the magnetizing
eflect of the winding 29 is not supplemented
by that of the winding 30 by a suificient
amount to cause operation of the switch-arm
27 until the vehicle arrives within' a pre-
determined distance of the station 15; that
13,y not until it reaches such a point as 31, for

110

115

instance. The switch -~ arm may then be

brought' into engagement with conducting

segment 25. If the vehicle approaches the
station at a slower speed, the magnetizing
etfect of the winding 29 will be less and, con-
sequently, that of the winding 30 must be
greater than when the vehicle is traveling at
the rate of forty miles per hour to cause

operation of the switch-arm 27, and con-
- sequently the brakes will not be applied until
the train has arrived within a shorter distance
of the station 15, such as &, point 32*i;1f0r in-

stance. The switch - arm may then be
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‘vious condifions.
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segment 23, the amount of resistance in-
cluded in circuit with the magnet 21 thus
being less.and the force exerted thereby upon
the brakes being greater than under the pre-
1f the vehicle &gproaches
the station at a %rea,ter speed than forty
miles per hour, t .
the winding 29 will be greater and, conse-
quently, the winding 30 must supplement
it by a smaller amount than when the train
travels at a speed of forty miles per hour in

order to cause operation of the switch-arm.

 If the potential existing bétween the rails 2

io

and 17 is properly adjusted, as before 1n-

dicated, the brakes will be applied with a

- greater force and at a greater distance from

“miles per hour. | L
While I have shown and described specific

20

- wide variation and modifications in its appli-

290

30

the station than when

operating at forty

embodiments of my invention, it will, of
course, be understood that it is capable of

cation. The means here shown for a,plplymg
and controlling the brakes are only illustra-

tive of operative devices and in either or
Dboth cases described they may be operated

electro-ppeumatically or electro-magnetic-
ally or in some other manner by suitably
construeting and arranging the parts.

invention may be utilized to control’ or

- 39

- 40

~ be supplied from sources of variable voltages.:
The potential of the auxiliary rail may also
be caused to increase as the distance from

45
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operate other devices than brakes, such, for

instance, as signals which indicate to the |.

engineer when the brakes are to be applied.

- While it has been stated that the drop of |
‘potential along the auxiliary rail may be

varied appropriately by varying its length or

“cross-section, it wiil be understood that it

may also be adjusted by dividing it into

sections and introducing resistances between

the sections, or, if desired, the sections may

the station increases, and the electromotive
forces applied to. the controlling mechanism
may be caused to supplement each other, as
here described, or it may be arranged so that
operation of the mechanism will occur when
the voltages .applied to the windings are
equal or bear any other suitable relation to

each other. - - | |
It will be also understood that my mven-

~ tion is not restricted in its application to

5o
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railway or other vehicles, but that 1t is capa-
ble of applicationto the control of other rela-
tively movable bodies. -

I claim as my invention:

1. The combination with a movable body .

and a source of electromotive force carried

" thereby, of a source of electromotive force

along the path of the movable body and

means that are dependent in operation upon |

the relative values of the electromotive

65 forces.

¢ magnetizing effect of

The

‘movable body

=

and a source of electromotive force carried
thereby, of a source of varying electromotive

force along the path of the movable body and

means that are dependent m operation upon

| the relation of the electromotive forces.

‘3. The combination with a movable body
and a source of electric energy carried there-
by, the electromotive force of which is de-
pendent upon the speed thereof, of a source
of electromotive force along the path of the
and means carried by the
movable body that are dependent in opera-
tion upon the resultant of the electromotive
forces. | S

4. The combination with a movable body
and a source of electric energy carried there-
by, the electromotive force of which 1s de-

pendent upon the speed thereof, of a source

of varying electromotive force along the path
of the movable body and means carried by
the movable body that are dependent in

operation upon the resultant of the electro-

motive forces.” - |
5. The combination with a movable body
and a source of electric energy carrred there-

by, the electromotive force of which is de-
pendent upon the speed thereof, of a source

of electromotive force along the path of the
movable body and means that are dependent
in operation upon the resultant of the elec-
tromotive forces. |

and a source of energy carried thereby, of a
source of electromotive force along the path
of the movable body and means actuated by
said electromotive forces and dependentsin
operation upon the speed and the position of
the movable body. = | |

‘7. The combination ‘with a movable body
and a source of electric energy carried there-
by, the electromotive force of which is de-
pendent upon the speed thereof, of a source

of electromotive force along the path of the

movable body and means that are dependent

in operation upon the position of the mov-
able body. |

6. The.combination with a movable body

‘brought into engagement with conducting| 2. The combination with'_é, movable body
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8. The combination with a movable Bodj? -

and a source of electric energy carried there-

by, the electromotive force of which is de-
pendent upon the speed thereof, of a source
of varying electromotive force along the path

of the movable body and means that are de-
pendent in operation upon the resultant of
the electromotive forces. ' |
9. In a rallway system, the combination
with a station, and a vehicle, of brakes upon
the vehicle, and means for causing applica-
tion of the brakes at varying distances from
the station that are determined -by the

speeds at which the vehicle approaches the.

station. ,

10. The combination with a movable body
and a source of electromotive force carried
thereby, of a source of electromotive force

115
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along the pa,th of the movable body and
means that are operated at varying positions

N of the body and that are dependent in opera-

10

15

tion upon the resultant of the electromotive |

forces. - -
‘11. The combination with a movable body

-and a source of electric energy carried. there-

by, the electromotive force of which is de-
pendent upon the speed thereof, of a source

of electromotive force along the path of the
~movable body and means that are operated

at varying positions of the body and that are
- dependent in operation upon the resultant

of the electromotive forces. ~

12. The combination with a movable.bodjr-

- and a source of electric energy carried there-

by, the electromotive force of which is de-
pendent upon the speed thereof, of a source

- of varying electromotive force along the path

20

29

30
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of the movable body and means that are
' olperated at varying positions of the body and
th

L]

at are dependent In operation upon the re-
sultant of the electromotive forces. |
13. The combination with a movahle body
and a source of electromotive force carried
thereby, of a source of electromotive force
along the path of the movable body and

means for exerting forces that are dependent

im vaiue upon the relations of the electromo-

tive forces. -

- 14. The combination with & movable body

and a source of electromotive force carried
thereby, of a source of variable electromo-
tive force along the path of the movable hody
and means for exerting forces that are de-
pendent in value upon the relations of the
electromotive forces.

15. The combination with a movable body
and a source of electromotive force carried
thereby, of a source.of electromotive foree

~along the path of the movable body and

45

means for exerting forces that are dependent

‘in value upon the relations of the electromo-
tive forces and upon the positions of the '

movable body. s ~.
16. The combination with a movable body

electromotive forces and

910,800
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and & source of élec':ti'omotive force carried
thereby, of a source of variable electromo- -
tive force along the path of the movable body

and means for exerting forces that are de-
pendent in value upon the relations of the
. and upon the positions

of the movable body. .
17. The combination with a movable body
and a source of electric energy carried there-
by, the electromotive force of which is de-

pendent upon the speed thereof, of a source
of electromotive force along the path of the
‘movable body and means for exerting forces-

that are dependent in value upon the result-
ant of the electromotive forces:
18. The combination with & movable body

50
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and a source of electric energy carried there-

by, the electromotive force of which is de-
pendent upon the speed thereof, of a source
ot electromotive force along the path of the
movable body and means for exerting forces

that are dependent in valué upon the posi-

tion of the movable body. |
19. The combination with a movable body

and & source of energy carried thereby, the

70

electromotive force of which . 1s dependent

upon the
tromotive
able body and meansfor exerting forces that

stpeed thereof, of a source of elec-
force along the path of the mov-

70

are dependent in value upon the speed of the

movable body. .

20. In a railway system, the combination
with a station, and a vehicle, of brakes upon

the vehicle, and nieans for automatically
causing application of the brakes at varying

80

distances from the station and with varying

forces, both the distances and forces being
dependent upon the speeds at which the ve-
hicle approaches the station. -

*Intestimony whereof, I have hereunto sub- -

seribed my name this 31st day of January,

1906. - B o
. - FRANCIS H. SHEPARD.
‘Witnesses: - T .
WESLEY G. CARR,
- BirnEY HINES.
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