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Edw&r’dﬂ. Musgrove, Denver, Cole.
Applieation May 20, 1949, Serial No. 94,449
(CL 171—97)

"~ 12 Claims.
1

This invention pertains to. a power eontrol
time delay switeh for use on railroad rolling stock
or othér transportation vehicles. More particu-
larly this invéntion pertains to a switch of the
foregoing "type which may be connécted in the
air system of & train or other veéhicle in §uch
manner as to limit the time during whieh elee-
trical powex ‘may bhe used -after the t1a1n or
vehicle is no longer being used. - .

-In keeping with general modernization pro-
grams the railroads 4nd others interested in
transportation are providing their rolling stock
and equipment with a greater number of elee-
trically powered devices. As the number of elec-
‘trical devices and eguipment 15 increased the
possible power drain on-the conventional battery
system is likewise increased; ‘Accordingly unless
the ‘opeérators of the rolling stock or- equipiment
are ‘properly atténtive to all their multifarious
duties and gifted with a power of memory beyond
that "usually observed, the expensive batteries
provided will sometlmes be damaged when the
operators forget to turn off the main power sup=
ply upon leaving ‘the equipment st destmatwn
or unloading dock.

The ‘railroads are now provxdmg radio inter-
comimunication betwéen the caboose and engine
of freight trains, and during opération this inter=
communication ‘system is normally left on. I
the main control switch is not turned off ‘when
the freight train is pulled into a términal for
unloading or other purposes it is eéntirely ‘pos=
sible that the hatteries will be discharged to such
an extent that they will not again provide power
when needed. In addition such a cotplete
draining of the power reserve of the batteries
will necessarily damage the plates and ih some
instances make replacement of the batteries
necessary.

Because of the increased use of electrical power
and because of the frailties of human nature,
it has been found necessary and desirable to
develop -an automatic means for cutting off the
electrical power when railroad rolling stoek or
other types of transportation vehicles are not in
use. The applicant has found that this purpose
can ‘well be sérved by thé useé of @ main eléctrical
power control switch which 1§ itself detuated by
the air system of the train of Vehicle. Actiia-
tion of this power control switeh throiigh the
mediuin of the air system has been Toiinid éspe~
cially desirable and effectivé ihasmuch 4§ the
air pressure in the air systém is génerally reliéved
whenever the rolling stock or vehicle is put otit
of service. Neécessarily the Rir system is put
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out of service whenever the engine is uncoupled
from the train or the tractor is uncoupled from
convéntional trailer trucks. Accordingly, the air
system can be provided with an effective and
reliable electriéal power control switch to regu-
late the use of electrical power when the trans-
portation vehicle is out of use. As an added
feature of this invention, furthér means are
provided for a time delay of variable duration
betiweén the time that the air system is un-
coupled and the electrical power is positively cut
off. This provides the electrical power often
desirablé for a short period of time after the
train has been uncoupled while preventing the
use of electrical energy for long periods of time
unles§s necessary.

Recognizing the problems and conditions as
they are, the applicant provides means for elim-
inating these problems and satlsfymg the fol-
lowing objects:

To provide a device for conserving battery
power in transport carriers by preventing in-
advertent expenditure of electrical ehergy when
the ¢arriér is not in use while further providing
fOr ethergency use as necessary.

To provide an electrical power control switch
opeérable in accordance with changes in the pres-
siire of the s;ir 'sy's em of conventional t1 ansport
enérgy when the céarrier is not in use.

To provide an electrieal power control switch
operable as set forth above having means for
delaying the time of electrical power cutoff for
a prédetermined period after the change of pres-
sure within the air system.

To provide various means for use with an elec-
trical power contiol switch for delaying the time
of power ciitoff in transport carriérs for predeter-
mined periods measurable subsequent to the time
that the carrier is put out of use.

To provide a-device for conserving battery
power in transport carriers in accordance with
the prmcxples of thls invention as set forth below.

Bueﬁy stated this invention provides a mech-
anism which may be connected into the air Sys-
tem of conventional types of transport éarriers
to regulate the opening and closing of a main
electrical power control switch. Essentially the
device consists of an air cyhnder connected in
the air system and having a piston for reciprocal
movement within the cylinder. Movenient of
the piston is transmitted by Suitable miéans to
energize a time delay control mechanisih which
in turn throws the electrical powet éontrél switch
to an on or off positionh as désived after tha éx-
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piration of a short time interval. By means of
this device the applicant provides a mechanism
for conserving battery power by preventing the
inadvertent expenditure of such power for a pro-
longed period after the transport carrier is out
of use to thereby maintain a desirable power level
in the batteries.

The details and working arrangement of the
features of this invention are best shown and
described in the following description and draw-
ings in which:

Fig. 1 is an elevation in partial cross section
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showing the arrangement of the device of this

invention in relation to the electrical power sys-

tem of 2 modern caboose provided with various
electrical devices;

Fig. 2 is a schematic wiring diagram of a cir~

cuit used according to this invention;

Fig. 3 is an elevation in partial section showmg :

a first embodiment of this invention in which a
rack is used to drive a time delay device;

Pig. 4 is another elevation in partial section of
the device of Fig. 2 showmg further features of
this embodiment;

Fig. 5 is-an end elevation of the embodiments
shown in Pig. 3 showing other features of thls
invention;

Tig. 6 is an elevation of a modified form of pis-
ton o1 use in air cylinders of substantially the
same construction as those of Figs. 2 and 3;and

Fig. 7 is an elevation in partial section show-
ing the features of a further embodiment of this
jnvention incorporating a dashpot action for time
delay purposes.

" Referring now to the drawings, the general
features and working arrangement of this device
will best be understood with reference to Figs. 1
and 2. In these figures the applicant shows the
installation of his invention within the caboose f{
of a modern freight train. As is general prac-
tice, the caboose 11 is provided with a generator-
battery system adapted to be driven from the
axle 12 upon which wheel 13 is likewise mounted.
When wheel (3 rotates due to the movement of
the caboose 11 along the track 14. the axle 12 will
rotate thereby causing movement of the genera-
tor drive helt 16. Drive belt 1§ in turn causes
rotation of the pulley and shaft 1T of generator
18 to generate electrical current which is conduct=
ed by suitable means to the battery 19 or directly
to the main power circuit 2§ within the caboose
i1, which is connected directly to the batiery.
Preferably the electrical energy delivered from
the generator (8 to the battery 19 or main power
circuit 21 is regulated in voltage through use of
a voltage regulator (not shown). If g voltage
regulator is to be used, it may be mounted within
the cabinet 23 to regulate the flow of current

‘to the converter 22. Likewise other switching
means may be provided within the cabinet 23 and
switch box 24 to allow for various types of cir-
cuit interconnection in the electrical system. For
the purposes of this invention it will be adequate
to assume that all the power passing from either
the battery 19 or the generator 18 must be car-
ried through the main power circuit 21, and
thence through the circuit 21¢ to the converter
22. In the circuits shown the converter 22 steps

up the voltage from 32 volts D. C. to 110 volts:

A. C., and it is this stepped up power that is de-~

livered to the radio gear 26 through the lines 27.

Power of the same voltage is likewise connected
to other circuits having terminals within the cabi-
net, 23 or switch box 24 to energize other elec-
trical apparatus as necessary. :

4 )

A switch 28 is provided in parallel with the
main power circuit 21 to energize a circuit in-
clusive of a relay thersby actuating the main
power switch 25. The position of this switch 28
is regulated by the power control device 29 which
is the main feature of this invention. Before
referring to Figs. 3, 4 and 5 which show a pre-
ferred form for the power control 'device 29, it
should be noted.that the device: 28 is connected
in the air system 31 of the train and of the ca-
boose 11 by means of pipes 32. Thus, whenever
the air couplings 3% of the caboose || are inter-
connected with similar couplings 33 of other
cars and the air compressor in the engine is

~driven, air pressure will be transmitted through

the train air system to the caboose | | and through
the air system 3! of the caboose to the power

- control device 29.
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Referring now to the aforementioned . Figs. 3,
4 gnd b the features of one embodiment of this
invention will be more fully described. In these
figures it will be noted that the applicant provides
an air cylinder 34 having suitable mounting lugs
35 attached thereto. The air cylinder 34 is pro-
vided with 4 cylindrically shaped opening 37 in

" which a piston 38 is placed for reciprocal move-
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ment. -While the structure of this power control
device 29 is generally cylindrical and is provided
with a cylindrical opening 37 therein, it is to be
understood that throughout the <descr-iption‘ and
claims of this application the term “air cylinder”
is used in accordance with a common machine
usage to designate any type of structure usable
for this same purpose notwithstanding the fact
that it may be of other than circular cross sec-
tion. This broader usage of the térm is fully war-'
ranted inasmuech as it is not at all necessary that
the power control device or the piston 38 be of
circular cross section. The air cylinder 34 is pro-
vided at one end with an air entrance opening 89

" through which air under pressure may be intro-.
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duced to cause movement of piston 38 toward the
bottom 41 of the cylindrical opening 37. When
arranged for use in the system deseribed ahove the.
air opening 39 will be connected with the pipes

' 32 s previously shown and described in connec-

tion with Fig. 1. If desired a moisture and solids
materials trap fay be installed in the line 82
adjacent opening 39 to prevent injury fo th»e air
cylinder 34.

A spring 42 is positioned within the cyhndrlcal_
opening 37 so that one end thereof is engaged
with the bottom 41 while the other end thereof
is engaged with a shoulder 43 on said piston 38.
The. spring 42 tends to move the piston 38 away
from the bottom 41 whenever the air pressure
in the air system is relieved or reduced below
a predetermined pressure. In order to prevent
any passage of air under pressure from  the
opening 39 back into the cylindrical opening 37,
packing 44 or a ring or other pressure retaining
device is placed in a groove 46 formed in, the
cylindrical face 41 of piston 38. This packing
44 prevents any disruption of the balance be-
tween the air pressuré and the sprmg pressure
42.

The air cylinder 34 is further provided with
a smaller elongated passage 48 which passes
through the body of the air eylinder 34 from the
bottom of the cylindrical opening 37 to the end
of the air cylinder 34 opposite from the air
opening 39. At this opposite end 49 of the air
cylinder 34, the passage 48 is provided with
threads 5! for the reception of an adjusting

- serew 52 which may be locked in any adjusted
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position by -moving the lock nut 53 downwardly
into engagement with the end of the air cylinder
34. A rod 54 having gear . teeth 56 cut in one
face thereof to provide a rack is arranged. for
reciprocal movement through passage 48 and
cylindrical opening 31.. One end 571 of the rod
54 is. engaged within a boss .58 formed on the
piston 38. The opposite end 59 of the rod 54
is.arranged for free movement within the pas-
sage 48 throughout the length of a. stroke deter-
mined by the position of the adjusting screw 52.
Thus :the piston. 38 may be moved through the
cylindrical-opening -3T under the influence of the
air ‘pressure until either the boss 58 comes. in
contact with the bottom 4F of the.opening 37
or until the end 58 of rod:54 comes.into. contact
with the -adjusting screw -52. The gear teeth
56 of rod b4 are arranged for engagement with
the teeth 59 of a gear. 61 which is in turn en-
gaged to a square shaft 62 of a time delay con-
trol mechanism 63. For the embodiments shown
the time delay control €3 is of such nature that
the shaft 62 rotates freely in a first direction to
energize the mechanism-of the time delay control
63 and is arranged for regulated movement in
an opposite direction .by means of an internal
escape mechanism or the like.. -When properly
arranged, the rod 58 rotates the shaft €2 in said
first direction as the piston 38 is moved toward

the bottom 41 of the cylinder 37 under the in- o

fluences -of air pressure. When. the rod has

moved through its full stroke as limited by either’

the adjusting nut 52 or the boss §8, any further
movement of the shaft 62 must be in a- reverse
direction. This movement in the reverse direc-
tion can only occur whenever the air pressure
within the air cylinder 34 is relieved. Thus if
the caboose -1 is uncoupled from the rest of the
train and the air pressure is therehy released,
piston 38 will- return to. its position as shown
in Pig.  3.because of the force exerfed by :the
spring 42. The rack 54 howeve does- not re-
turn with the pisfon, but slides free in boss 52.
The rate of movement of the rack in this reverse
direction, is limited by the mechanism within the
time delay control device 63. -

Several different types of mechanisms now
well known to the time delay control art are
well suited to the purposes of this invention.
When properly installed, various of these mech-
anisms can be regulated. s0 that movement from
the position shown in Fig. 4 to the pressure re-
lieved position shown in Fig. 3 will consume
almost any desired time interval. For the pur-
poses of this invention a time delay period of
approximately twenty minutes has been found
most useful. The lock nut 52 however makes
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it entirely possible to adjust.the time delay period -

even though the mechanism of fime delay con-
trol 63 is preset for a certain rate.

" For the purposes of control, it is apparent that
whenever the piston 38 and rack 54 have ré-
turned to their pressure relieved position as
shown in Fig. 3, electrical contact points 28 ar-
ranged either within the time delay control 63
or adjacent to some portion of the piston 33
are opened to further open the main power con-
trol switch 25.

“The air cylinder 34 shown in Figs. 3, 4 and

5 is provided with other features which make it .

especially useful as a time delay control device
on transport véhicles. - Oftentimes it is desirable
to have electrical power within such vehicles even
at times when the carrier is disconnected from

motive equipment-and in an out-of-use status.
Whenever it is desired to have the use of various
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electrical equipment. within the vehicle, the
operator; trainman or any of the maintenance
personnelmay close the electrical circuit through
switch 28 by pressing the knob 68 located in. one
end of the air:¢ylinder 34. TUpon pressing:the
knob €6 the shaft 67 which passes through the
air cylinder nut 63 will be moved reciprocally
with respect to the nut €8. A button 69 on the
end of the shaft 87 will then come into engage-
ment with an interior face Ti of the cylinder 38.
Further movement of the knob 86 then causes the
piston 28 to be moved in its first direction there=
by.compressing the spring 42 and moving the rod
84 to its full limited position. .Since there will
be no air pressure in the cylindrical opening
37, the piston 38 will at once move back toward
its pressure relieved position. The rack ~will
tend (to .move in the same direction :but. stich
movement will be regulated by the time delay
control 63 as previously explained -due to the
meshing of the gear 61 and the gear teeth 56.
The electrical power within the carrier will stay
on until the rack has returned to its full pres-
sure relieved position when the-electrical power
will again be cut off. For general purposes the
twenty minute tirae delay interval chosen: will
be-adequate to assure the completion of any-task
which may be aided by the use of electrical
power. - At the same time, however, the batteries
are again protected from inadvertent damage
due to prolonged and unnecessary use. If con-
tinued use of the electrical power is actually
necessary, the knob 63 may be pushed as many
times as desired to allow the full period of use.

While ‘it may at first seem inconvenient to
have to keep pushing the knob 686, this.incon-
venience has proved to be desirable inasmuch as
the battery power will be conserved for essential
operation instead of being consumed for the con-
venience or pleasure of the operators or repair-
men. In modern railroad operation where the
passenger trains are presently provided with
radio sets, moving pictures and other electicsal
apparatus, it has been found that maintenance
personnel are prone to use these facilities with-
out regard to the limitations inherent in battery
power. It has been the experience of those op~
erating - electrically equipped carriers that -this
type of unauthorized use.has caused considerable
damage to the hatteries of the power.source.
When this complication is added to that result-
ing from inadvertent neglect of the main power
switeh, present arrangements represent a consid-
erable loss in time and materials. The device of
this invention as described is quite successful in
preventing these inordinate losses and therefore
represents a considerable improvement over pnor
arrangements. :

The advantages of this invention are not con-
fined to- the single embodiment shown and ‘de~
scribed. In fact there are various ways of acw
complishing the objects of this invention. Sepa-
rate means for accomplishing these objects are
shown in Figs, 6 and 7. In Fig. 6 the inventor
provides a piston 72 having a shaft 13 afixed
thereto. The piston 72 and shaft 73 as shown
may be placed for reciprocal movement in an air
cylinder similar to that shown in Figs. 3, ¢- and
5. As before explained the reciprocal movement
of the piston 72 in a first direction is limited by
an adjusting nut 74 similar in detail and in use
to the adjusting nut 52 of Fig. 2. A collar 1§ is
provided on the shaft 73 and so positioned as to
engage a cam member 71 rotatably mounted on
the shaft 18 of a time delay control device (not
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shown). In this arrangement movement of the
piston. 72 causes the collar 76 to come into con-
tact with the cam member 77 thus rotating the
shaft 18.. When the shaft 18 is rotated in a pre-
determined direction, the time delay control
mechanism will be energized. After the engage-
ment between the collar 76 and the cam 71, the
time delay control device chosen may be ar-
ranged to open the switch 28 after the expiration
of a predetermined period, thus opening main
power switch 25. Actually the operation of this
second type of piston as shown in Fig. 6 is in
many ways similar to the operation for the air
cylinder 34 as previously described inasmuch as
air pressure applied against face 79 of the piston
12 causes movement in the direction as indicated
by the arrow P, and a spring or other type of re-
silient number forces the piston 72 back to its
normal pressure relieved position by application
of force in a direction opposite to that indicated
by the arrow P.

LA still further embodiment of this invention
is'shown in Fig. 7. In this figure it will be noted
that the air cylinder 81 is likewise provided with
a piston 82, a piston shaft 83 and an adjusting
nut 84. - Further the piston 82 is moved in a first
direction by the introduction of air under pres-
sure through air inlet opening 86, and a spring
81 is provided to force the piston 82 back to its
normal pressure relieved position when the air
pressure is released. Air cylinder 81 is dis-
tinguished from air cylinder 34, however, by the
provision of a dashpot action to hinder and reg-
ulate the return movement of the piston 82.

The dashpot action incorporated requires the
use of a second piston 88 attached to the shaft
83 and mounted for reciprocal movement with-
in a closed cylindrical passage 89. The piston 88
is provided with a valve opening 91 and a meter-
ing:jet 92. The cylindrical passage 88 is filled
with-a fluid compound preferably having a con-

-sisteney ‘and viscosity comparable to hydraulic -

fluid or even heavier oil. When the piston 82 is
moved in‘its first direction under the influences
of air pressure the fluid within the cylindrieal
passage 89 passes freely through the valve open-
ing- 81.thus offering but minor resistance to the
movement of the piston 88. After the piston 82
has moved to its full limited position as gov-
erned by the adjusting nut 84, a check valve 94
mounted in the valve opening 8f will be closed
and all communication between the portions of
the cylindrical passage 89 on opposite sides of
the piston 88 will be through the metering jet
92. - Since the metering jet 92 is of relatively
small size, the return of the piston 82 to its
pressure-relieveq position under the force exert-
ed by the spring 87 will be relatively slow.

By adjusting the size of the metering jet 92
or changing the viscosity of the liquid within
the cylindrical passage 89, the interval required
to return the piston to its pressure relieved posi-
tion may be changed. “Within limited ranges
other interval duration changes are possible by
adjustment of screw 84. When the piston 82 does
return to its pressure-relieved position, the outer
face 86 of the piston 82 comes into contact with
projection 97 on the switch arm 98. As a resulf
of the contact between the piston 82 and the
projection 97, electrical contact points 99 will be
opened, thereby in turn opening the main power
control switch 25.

It will be apparent from the foregomg decrip-
tmn that the device of this invention is adaptable
to various changes and modifications. - Accord-
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ingly the applicant does not wish to be limited
to the specific forms shown and described but
intends only to be limited within the scope of the
hereunto appended claims.

What is claimed is:

1. A system for regulating the use of electncal
power in railroad rolling stock having a genera-
tor-battery source of electrical energy and a pres-
sure air system, comprising an electrical circuit
for carrying electrical energy from said genera-
tor and battery to various positions of use in said
rolling stock, a switch in said circuit, an air ¢ylin~
der connected in the air system of said rolling
stock having a piston movable in one direction
by the air pressure in said system, g force exert-
ing mechanism contained within said cylinder for
moving said piston in an opposite direction, and
an energy transmitting member positioned along
the reciprocal path of said piston at a predeter-
mined point in its range of movement and opera-
ble by contact with said piston to actuate said
switch.

2. A system for regulating the use of electrical
power in transportation vehicles having a genera-
tor-battery source of electrical energy and a pres-
sure air system, comprising a main circuit for
carrying electrical energy from said generator and
battery, a switch in said main circuit for regulat-
ing the use of electrical energy throughout said
vehicle, and a time delay control mechanism oper-
able by pressure variation in the air system of
said vehicle in actuating connection with said
switch,

3. A system for regulating the use of electrical
power in transportation vehicles having a genera-
tor-battery source of electrical energy and a pres-
sure air system, comprising s main cireuit for
carrying electrical energy from said generator and’
battery, a switch in said main circuit for regu-
lating the use of electrica] energy throughout said

~ vehicle, and a time delay control mechanism op-
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erable by pressure variation in the air system of
said vehicle in actuating connection with said
switch to open and close said switch.

4. A system for regulating the use of electrical
power in transportation vehicles having a genera-
tor-battery source of electrical energy and a
bressure air system, comprising & main_circuit
for carrying electrical energy from said genera-
tor and battery, a switch in said main eircuit for
regulating the use of electrical energy through-
out said vehicle, and a time delay control mech-
anism operable by pressure variation in the air
system of said vehicle to control the opening and
closing of said switch, said time delay control
mechanism being adapted to open said switch

_only after the expiration of a predetermined time

interval after said variation of pressure.

5. A system for regulating the use of electrical
power in transportation vehicles having a genera=
tor-battery source of electrical energy and a pres-
sure air system, comprising a main cireuit for
carrying electrical energy from said generator and
battery, a switch in said main eircuit for regulat-.
ing the use of electrica] energy throughout said
vehicle, and a control mechanism operable after
the pressure in said system is relieved, said con-
trol mechanism being in actuating connectmn
with said switch.

6. A system for regulating the use of electnca,l
power in transportation vehicles having a genera-
tor-battery source of electrical energy and a pres-
sure air system, comprising a main circuit for
carrying elecfrical energy from said generator
and battery, a switch in said main circuit for reg-
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ulating the use of electrical energy throughout
said vehicle, and a time delay control mechanism
in actuating connection with said switch, said
time delay control mechanism being operable
when the pressure in said system is relieved.

7. A system for regulating the use of electrical
power in transportation vehicles having a gener-
ator-battery source of electrical energy and a
pressure air system, comprising a main circuit
for carrying electrical energy from said genera-
tor and battery, a switch in said main circuit for
regulating the use of electrical energy through-
out said vehicle, and a time delay control mecha-
nism in actuating connection with said switch,
said time delay mechanism being adapted to open
_ said switch after the expiration of a predeter-
" . mined time interva)] after said pressure is relieved.
© 8. A system for regulating the use of electrical
power In raiiroad rolling stock having a genera-
tor-battery source of electrical energy and a pres-
sure air system comprising an electrical circuit
for carrying electrical energy from said generator
and battery to various positions of use in said
rolling stock, a switch in said circuit, an air cyl-
inder connected in the air system of said rolling
stock having a piston movable in one direction
by the air pressure in said system, a time delay
control device adjacent said air cylinder, and an
energy transmitting member positioned along the
reciprocal path of said piston operable by con-
tact with said piston for actuating said time de-
lay control.

9. A system for regulating the use of electrical
power in railroad rolling stock having a genera-
tor-battery source of electrical energy and a pres-
sure air system comprising an electrical circuit
for carrying electrical energy from said genera-
tor and battery to various positions of use in said
olling stock, a switch in said circuit, an air cyl-
inder connected in the air system of said rolling
stock having a piston movable in one direction by
the air pressure in said system, 3 time delay con-
trol device adjacent to and operable by said air
cylinder, and energy transmitting means inter-
connecting said time delay device and said switch
for controlling said switch.

10. A system for regulating the use of electrical
power in railroad rolling stock having a gen-
erator-battery source of electrical energy and a
bressure air system comprising an electrical cir-
cuit for carrying electrical energy from said gen-
erator and battery to various positions of use in
sald rolling stock, a switch in said circuit, an
alr cylinder connected in the air system of said
rolling stock having a piston movable in one
direction by the air pressure in said system, a
time delay control device adjacent to and op-
erable by said air cylinder, and energy trans-
mitting means interconnecting said time delay
device and said switch for opening said switch
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after the expiration of a predetermined time in-
terval.

11. A system for regulating the use of electrical
power in railroad rolling stock having a gen-
erator-battery source of electrical energy and a
pressure air system comprising an electrical cir-
cuit for carrying electrical energy from said gen-
erator and battery to various positions for use
in said rolling stock, a main switch in said circuit,
an air cylinder connected in the air system of
said rolling stock having a piston movable in one
direction by the air pressure in said system, a
force exerting mechanism within said air cylin-
der for moving said piston in an opposite direc-
tion, a time delay control device adjacent said
air cylinder, an energy transmitting member
positioned along the reciprocal path of said piston
operable by contact with said piston for ener-
gizing said time delay control, and a second elec~
trical switch operable by said time delay control
after the expiration of a predetermined time in-
ternal for opening said main switch.

12, A mechanism for regulating the use of elec-
trical power in transportation vehicles having a
generator-battery source of electrical power and
& pressure air system, comprising an electrical
circuit for carrying electrical energy from said
generator and battery to various positions of use
in said transport vehicle, a main switch in said
circuit, an air cylinder connected in said air sys-
tem, a piston for reciprocal movement in said
cylinder, means for introducing air under pres-
sure into one end of said eylinder to move said
piston in a first direction, resilient means within
said cylinder for moving said piston in an oppo-
site direction, an auxiliary cylinder within said
air cylinder, a piston rod in engagement with said
piston for movement therewith, an extension on
said piston rod extending into said auxiliary
cylinder, an auxiliary piston on said extension
having openings therein, fluid in said auxiliary
cylinder, said fluid and said auxiliary piston be-
ing adapted to provide a dashpot action for
regulating the rate of movement in said opposite
direction, and a second electrical switch posi~
tioned adjacent said piston when in its pressure
relieved position to be opened by said piston,
thereby opening said main switch.

EDWARD H, MUSGROVE.
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