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This invention relates to air conditioning appa 
ratus and more in particular to such apparatus 
mounted upon a railway car, and to a method 
and means for supplying power to operate said 
air conditioning apparatus. 
An object of this invention is to provide a 

drive for an air conditioning apparatus which is 
compact and durable in construction and effi 
cient in operation. A further object is to pro 
vide mechanism which may be used to provide a 
constant Speed drive for a mechanical load. A 
further object is to provide a mechanism of the 
above character, together with a method of oper 
ation, for utilizing to the fullest extent power 
taken from the axle of a railway car. A still 
further object is to provide apparatus of the 
above character for selectively converting me 
chanical power into electric power or electric 
power into mechanical power, depending upon 
the source of power available and the demands 
of the System. 
A still further object is to provide equipment 

of minimum size and weight which is inex 
pensive to manufacture and operate, and which is 
durable. These and other objects will be in part 
obvious and in part pointed out below. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements, 
arrangements of parts and in the several steps 
and relation and order of each of the same to 
one or more of the others, all as will be illus 
tratively described herein, and the scope of the 
application of which will be indicated in the 
following claims. 
In the drawings Figure is a schematic show 

ing with certain parts shown in perspective and 
certain parts broken away; 

Figure 2 is the wiring diagram of One embodi 
ment; 

Figures 3 and 4 together form a complete sec 
tional view of one-half of the power unit; and 

Figure 5 is an end view of one of the support 
ing brackets of the power unit. 

In order to obtain efficient operation of air 
conditioning apparatus it is important that a 
reliable source of power be available so that it 
will operate at any time that a demand exists. 
This is especially desirable on vehicles such as 
railway cars, as the entire equipment must be 
light in weight and must operate with a minimum 
of attention and the conditions of use change so 
rapidly, that control is difficult. 
In addition to this, when the source of power 

for operating the equipment is the axle of the 
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kept at a minimum and should be used efficiently 
at all times. This is due to the fact that the 
power taken from the axle of the car is Supplied 
by the locomotive drawing the train, and if an 
excessive amount of power is taken from an axle 
of each car the operation of the train may be 
seriously interfered with. 

Referring to Figure 1 of the drawings, the 
power unit is indicated generally by the numeral 
f0, and receives power from the axle 2 of the 
car through a gear mechanism 4 and a pro 
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peller shaft 6. Power unit f is supported along 
its two sides through a pair of T-brackets 8 and . 
20, which rigidly support a cylindrical shell 22 
at the left and an annular frame 24 at the right. 
Supported at its left end through a bearing unit 
26 by shell 22 and at its right end through a bear 
ing unit 28 is a main shaft 3. . 
Mounted upon the left end of main shaft 30 

is an armature 34 of a main generator 36 having 
a field 38 carried by shell 22. To the right of ar 
mature 34 upon shaft 30 is an auxiliary armature 
40, and surrounding auxiliary armature 40 so 
as to cooperate therewith is an auxiliary field 42. 
Auxiliary field 42 is carried by a cylindrical shell 
44 which is supported at its left end through an 
inwardly extending flange structure and a bear 
ing unit 46 by a sleeve 220 upon stationary shell 
22. The right end of cylindrical shell structure 
44 is provided with an inwardly extending fange 
48 having a hub 50. Hub 50 extends through and 
is supported by a bearing unit 52 which is car 
ried by annular frame 24; the left side of the hub 
supports the outer race of bearing unit 28, which, 
as indicated above, supports the right end of 
main shaft, 30. 

Rigidly attached to hub 50 and extending 
through and to the right, is a stub shaft 53 which 
carries a multiple-belt sheave 58. A plurality of 
V-belts 58 mechanically connect sheave 56 to a 
similar sheave 60 on compressor 62 of the air 
conditioning unit. The air conditioning unit is 
shown as comprising the compressor 62, a con 
denser 65, a receiver 6, and an evaporator 68; 
fan 70 is mounted to direct air over evaporator 
68 when desirable. 
The details of construction of the power unit 

are best shown in Figures 3, 4, and 5. The 
T-bracket 8 is attached to shell 22 and annular 
frame 24 by a plurality of stud bolts 202. As 
best shown in the center of Figure 3, armature 
34 is clamped to main shaft 30 and is provided 
with a winding 204, and in a like manner rotor 
40 is clamped to main shaft 30 and is provided 

car, the power taken by the equipment must be with a winding 206. A plurality of studbolts 208 
  



2 
securely hold stationary field 38 to shell 22, and 
similar stud bolts 209 hold auxiliary field 42 to 
rotatable shell 44. At the left of armature 34, winding 204 is 
connected to a commutator 210, Which is con 
tacted by a plurality of brushes held by brush 
supporting assembly units generally indicated at 
22. Each brush supporting assembly unit 22 
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field 42 is mounted upon shell 44 and is free to 
rotate; when energized field 42 tends to rotate 
with armature 40. Accordingly the degree of 
energization of field 42 is controlled by control 
generator 66 and this determines the degree to 
which field 42 is locked to and moves with arma 
ture 40. The greater the energization of field 42, 

is mounted upon a ball bearing construction 24 
to permit it to move arcuately and thus auto 
matically adjusts itself when rotation is started, 
so that the voltage generated will not be reversed 
when there is a reversai of the direction of move 
ment of the car. Ball bearing unit 26 is pro 
vided with suitable sealing means at its two sides 
and in a like manner, (as shown near the center 
of Figure 3), ball bearing unit 46 is provided with 
two sealing rings 26 and 28, which contact the 
supporting sleeve 220 extending from shell 22. 

Referring now to Figure 4, stud shaft 54 is 
securely held to hub 50 by a threaded sleeve 222 
and unit 52 is sealed at the right by a sealing 
fange 224 and at the left by a seal 226. In a 
like manner, bearing unit 28, which is Supported 
by hub 50 and in turn supports the adjacent end 
of main shaft 30, is sealed by a flange 228. 

Auxiliary armature 40 is provided with a com 
mutator 230, which is contacted by a plurality of 
brushes, which are supported by a suitable num 
ber of brush supporting assembly units 232. 
Brush supporting assembly units 232 are mounted 
in the same manner as are the brush supporting 
assembly units. 2 f2 for the main armature 34 
with the result that auxiliary armature 40 al 
ways builds up a potential in the same direction 
regardless of the direction of movement of the 
car. The brushes of the brush supporting as 
sembly units 232 are connected - through a plu 
rality of bus bars 234 to two collector rings 236 
and 238, which are in turn contacted by brush 
assembly units generally indicated at . 240. 
Brush assembly units 240 are in turn connected 
to leads T2 and 74 and thus into the circuit in a 
manner which will be more fully pointed out be 
low. The leads from auxiliary winding 42 are 
not shown in this figure, but one side of the wind 
ing is connected to one side of armature 40, and 
the other side of the winding extends to the right 
of ring 238 to a collector ring 242. Collector ring 
242 is contacted by a brush 244, which is in turn 5 
connected in the circuit as will be explained be 
low. The annular space Occupied by the col 
lector rings and the brush assembly units is 
sealed at its outer edge (the upper side of Fig 
ure 4) by a plurality of interengaging flanges 
246 upon the adjacent portions of rotatable shell 
44 and annular frame 24. 
As pointed out above, there is a sheave 56 

rigidly attached upon stud shaft 54, and keyed 
in place with sheave 56 and to the left thereof 
is a sheave 55. Referring again to Figure 1, 
sheave 55 is connected through a single V-belt 64 
to a control generator 66. In this manner con 
trol generator 66 operates at a speed proportion 
ate to the speed of compressor 62, and the output 
voltage of this generator may thus be used as a 
reliable indicator. Thus, as will be more fully 
pointed out hereinafter, the voltage output of the 
generator S6 has a controlling effect on field 
i2. - 

Shaft 30 with its two armatures 34 and 4 ro 
tates at a speed which varies directly with the 
speed of the car, and shell 44 drives compressor 
62 through sheave 56 and control generator 66 
through sheave 55, as described above, Auxiliary 

0. 

the stronger the tendency to rotate with field 40 
and consequently the more power taken from the 
axle through the shaft 30 as described above. 
This action is automatic and if the car speed in 
creases, shell 44 tends to lag behind armature 40 
So as to cause a 'slip' sufficient to maintain a 
proper compressor speed. 
The wiring and control mechanism is shown in 

Figure 2, and referring particularly to the left 
hand side of this figure a set of batteries 78 with 
two main lines 76 and 84 is indicated as supplying 
power to an electrical load 79, for example, in 
cluding lights, fans, etc. On the right-hand side 
of Figure 2, one side of auxiliary armature 40 
is shown connected directly to main line 76 by a 
lead 74 with its other side connected through a 
lead 72 in series with armature 34 of the main 
generator 36. The other side of armature 34. 
is connected through a lead 80 and a reverse cur 
rent relay 82 to main line 84. 
In this figure the various elements are in the 

position which they occupy when the car is mov 
ing at normal speed with the battery charging 
and the air conditioning unit in operation, and 
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armatures 34 and 40 are thus connected in series 
across the main lines. The field 38 of the main 
generator 36 is connected in series with a variable 
resistance in the form of a carbon pile 86, the re 
sistance of which is controlled by a voltage coil 90 
connected across the line voltage, and a current 
coil 88 in lead 80 and thus responsive to the gen 
erator load. Armatures 34 and 40 rotate together 
and thus they normally tend to build up voltages 
in series so as to divide the total load between 
themselves. 

However, armature 40 cooperates with the ro 
tatable field 42 which is energized sufficiently 
to cause it to tend to rotate with rotor 40. Ro 
tatable field 42 is energized by being connected 
across the main line voltage; one side of the 
field is connected by a lead 43 to main line 76 
and the other side is connected through a nor 
mally-closed switch 92, a lead 93, a carbon pile 
94, a lead 95, a switch 96 (shown closed) and a 
lead foo to main line 84. The resistance of car 
bon pile 94 is controlled by a coil 02, which is 
energized by the output voltage of control gen 
erator 66. One side of the field O4 of generator 
66 is connected through a lead Os to main line 
76 and the other side of the field is connected 
through a lead fo8 to lead 95 and thus through 
switch 96 and lead OO to main line 84. 
As pointed out above in connection with Fig 

ure 1, control generator 66 is rotated at a speed 
proportionate to the speed of compressor 62 and 
its voltage therefore varies with the compressor 
Speed. In this manner if the compressor speed 
exceeds certain predetermined value, the voltage 
of generator 66 impressed across coil 02 is suf 
ficient to cause an increase in the value of the 
resistance of carbon pile 94, and the current 
through auxiliary field 42 is automatically de 
CreaSed. 

It is thus seen that auxiliary armature 40 car 
ries a current which is the total output current of 
the power unit, whereas auxiliary field 42 asso 
ciated with it carries a current the value of which 
decreases with increases in the speed of the com 
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pressor. During operation, when the car is run 
ning at a predetermined speed somewhat below 
normal speed, the respective currents through ar 
mature 40 and field 42 are such thatfield 2 tends 
to lock in with field 4 and rotate with it. 
However, as pointed out above, when the car 

speed increases and as a result the compressor 
speed tends to increase, the voltage of control 
generator 66 rises and coll fit and carbon pile 
94 become effective to decrease the current 
through auxiliary field 42. This decrease in field 
current causes the field to lag behind armature 
40, with the result that there is sufficient "slip' 
to cause field 42 (and shell 44) to continue rotat 
ing compressor 62 at the preferred speed. In 
this way the compressor speed is maintained at 
the desired value and this can be controlled by 
adjustment when necessary. 
A solenoid 63 is energized by the output volt 

age of generator 66 and closes a by-pass valve 
(see also Figure 1) only when the compressor has 
reached normal speed; in this manner compressor 
62 may be brought up to speed without difficulty. 
Switch 96, which controls the energization of 

field 42 as wel as field i 04, is normally open, and 
is moved to the closed position shown by the 
energization of coil 9. When there is a refrig 
eration demand coil 97 is energized by connecting 
it across the main ines 84 and 76; one side of 
coil 9 is connected to main line 76 by lead 99, 
and the other side is connected through a lead G 
to One side of a control circuit comprising a 
thernostat, a high pressure switch, and B, low 
pressure switch, generally indicated by the nu 
meral í í2. The other side of the control circuit 
í 2 is connected through a lead í í á, a switch 
f6, and a lead ft 8, to main line 84. Switch 6 

is interlocked with reverse current relay switch 
82 and it...is closed by an arm 20 when the re 
verse current relay Switch is closed. 
As pointed out above, auxiliary arnature O 

and rotatable field 42 act as a motor energized by 
batteries 78 when the car is stationary and there 
is a demand for refrigeration. When operating 
in this manner armature 40 acts as the stator, 
and rotor 42 is energized sufficiently to cause it 
to rotate at the desired speed. In order to sup 
ply the desired voltage to rotor 42 a resistance 
unit 22 is placed in series with the rotor by open 
ing switch 92. Switch 92 is opened by the ener 
gization of coil f 24, one side of which is connected 
by a lead 26 to line 76, and the other side of 
which is connected through a lead 28 to a switch 
30. Switch 30 is closed by arm 20 when it 
moves downwardly as reverse current switch 82 
and switch 6 open. The other side of switch 
30 is connected to the control circuit 2 by a 
lead 32 and the other side of the control circuit 
is connected through a lead 34, a normally 
closed switch 36, a lead 38, a relay switch. 40, 
and a lead 42 to mainline 84. 
The normally-closed switch f36 is held Open 

when the circuit conditions of Figure 2 exist by 
the energization of coil f44, which is connected 
by leads f46 and 48 directly across main gene 
erator 34. Thus, switch 36 is automatically 
opened when main generator 34 starts building 
up, but is closed again when the car stops. Re 
lay switch 40 normally tends to remain open 
but is provided with a holding coil which 
holds it closed and is connected in series with 
a resistance unit 52 by leads 54 and across 
the main lines T6 and 84. With normal battery 
voltage coil 50 is sufficiently strong to hold re 
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voltage drops due to abnormal conditions, as 
when the battery becomes discharged, relay 
switch 40 automatically opens. After relay 
switch 40 opens, it will not be closed automati 
cally, as coil 30 is too weak; thus, a push-but 
ton short-circuit switch 5 is provided around 
resistance unit 52 and when this switch is 
pressed the entire battery voltage is impressed 
across coil S, with the result that the switch 
is closed and will remain so until the battery 
voltage drops beiow a certain predetermined safe 
value. 
Connected in parallel with coil f24 by a pair 

of leads 6 and 2 between main line 78 and 
lead 28 is a coil 64, which, when energized, 
closes a main switch fit. Main switch 6 con 
nects the lead 2 on one side of auxiliary arma 
ture 40 through a lead 68 directly to lead 2, 
which is connected to main line 84. In this man 
ner axiliary armature 40 is connected directly 
across the main lines and is energized by the full 
battery voltage. A current coil fie is connected 
in lead 42 to hold switch 40 closed if the bat tery voltage drops momentarily during the start 
ing of the power unit as a motor. - However, u - " 
der normal conditions, when the unit is operat 
ing as a motor, and when the batteries become 
discharged, the pull of coil 70 and coil 50 is . 
not sufficient to hold switch 40 closed, and the 
unit, will be disconnected from the line. 
A switch. 2 is interlocked with switch 66 by 

a lever & So that it is open when switch 66 
is closed. Switch f2 is connected by a pair of 
leads 75 and 78 in series with coil f O2 to dis 
Connect the carbon pile control upon the cur 
rent through field 42 when the power unit is op 
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erating as a motor. However, control generator 
still controls the opening and closing of valve 

63 to cut down the load during starting. 
During the operation of the unit as a motor, 

if the temperature of the car is brought down to 
the desired value, the circuit is broken by the 
thernostat to deemergize cois B and 97 and 

4. 
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open their respective switches 66 and S6. The 
opening of these Switches in turn deemergizes the 
auxiliary armature 40, auxiliary field 42, and 
field fell of the control generator 66. However, 
Switches 40 and f36 remain closed and the air 
conditioning unit is subject to demand as indi 
cated by the thermostat. At the same time the 
batteries are protected from undue drain for the 
entire circuit is broken by the opening of relay 
switch 40 when the battery voltage becomes 
dangerously low. As pointed out above, when 
switch 40 opens due to low voltage it remains 
open until push button 58 is pressed; in this 
manner the storage battery will not be used to 
Operate the power unit as a motor unless condi 
tions warrant such usage. 
When the car starts movement again the volt- . 

age of armature 34 of the main generator 38 
starts building up and this energizes coil. 44 to 
Cpen switch 36 and thus stop the operation of 
the power unit as a motor. Shortly thereafter 
as the voltage of the generator increases the 
reverse current switch clos2s so as to restore the 
circuit conditions shown in Figure 2 and thus 
the air conditioning unit is available upon de 
mand. 

Later when the compressor is being operated 
and the car speed increasss to such an extent 
that there is sufficient slip between rotatable 
field 42 and auxiliary armature (0 the relative 
movement between these two units will cause a 

lay switch 40 closed, although if the battery 76 voltage to be built up in armature 40, which is 
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in series with the voltage of armature 34. As a 
result, the total voltage across the two arma 
tures in series is momentarily increased so that 
voltage coil 90 comes into play to increase the 
resistance of carbon pile 86 and decrease the 
excitation current through the main generator 
field 38. Consequently, the voltage of arnature 
34 decreases, and armature 40 takes over a por 
tion of the load upon main generator 36 and a 
portion of the power transmitted by the axle to 
the auxiliary generator unit 40-42 is converted 
into electric energy. 
Thus, in the illustrative embodiment herein 

disclosed, if a train of cars is standing in the 
station and the cars are warm, the air condi 
tioning unit of each car is started with the power 
unit acting as a motor, and power is taken from 
the batteries. As the train starts moving, the 
power unit of the car ceases to operate as a 
motor, and there is no load on either the axle 
or the batteries during the major portion of the 
acceleration period of the train. Later as the 
train approaches normal speed, the reverse cur 
rent relay operates, and the main generator 
starts charging the battery. 

If there is still a demand for car cooling, the 
auxiliary field 42 is energized to cause it to rotate 
with auxiliary armature 40 and compressor 62 
is operated. Upon a further increase in the car 
speed, auxiliary field 42 and compressor 62 are 
maintained at a constant speed by increasing 
the slip within the unit (0-42. As this slip in 
creases, a voltage is built up across armature 40 
which is in Series with the main generator arma 
ture 34. Main generator 36 and the auxiliary 
generator unit 49-42 thus cooperate to convert 
mechanical power into electrical power with the 
result that there is a decrease in the load upon 
the main generator corresponding to the amount 
of electrical power produced by the auxiliary 
generator. 

In this manner, the amount of power taken 
from the axle is only that which is needed to op 
erate compressor 62 and charge the batteries at 
the most efficient rate, and the axle load is not 
increased as the car speed increases. Further, 
When the train is running at high speed the bat 
teries are brought up to full charge, and later 
when the train is stopped the car temperature 
is kept down by the operation of the power unit 
as a motor which withdraws energy from the bat 
tries to operate the air conditioning unit, 

In the present embodiment the compressor is 
designed to operate at a speed corresponding to 
a relatively low car speed. The power unit is 
then controlled to drive the compressor at this 

5 

O 

15 

20 

2,284,546 
in the accompanying drawings is to be inter 
preted as illustrative and not in a limiting sense. 

It will thus be seen that I have provided a 
practical and efficient system and apparatus for 
accomplishing the several objects hereinabove 
mentioned as well as many others in a success 
ful manner. 

I claim: 
1. In an electrical system of power distribu 

tion of the class wherein a variable source of 
power drives a generator to deliver power to an 
electrical system and the connection between the 
generator and the electrical system is automati 
cally regulated, the combination with said gen 
erator of a clutch-motor unit to drive a load, said 
unit having an armature and a field winding, 
a resistance assembly connected in series with 
Said field winding, a common mechanical drive 
connected to drive said generator and said 
clutch-motor unit, and control means respon 
sive to the generator voltage and having a switch 
ing mechanism operable substantially simul 
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taneously with the connection and disconnec 
tion of said generator to said electrical sys 
ten to place the proper amount of resistance 
in series with said field winding to cause said 
clutch-motor unit to be operable as a motor when 
said generator is disconnected and to be operable 
as a clutch when said generator is connected. 

2. In an electrical system of power distribu 
tion of the class wherein a variable source of 
power drives a generator to deliver power to an 
electrical System and the connection between the 
generator and the electrical system is automat 
ically regulated, the combination with said gen 
erator of a clutch-motor unit to drive a load, 
Said unit including an armature and a field wind 
ing, a common mechanical drive connected to 
drive said generator and said clutch-motor unit, 
a resistance assembly including means to vary 
the current through said field winding and there 
by control the slip when said clutch-motor unit 
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is acting as a clutch and to control the field 
produced by Said field winding when said clutch 
motor unit is acting as a motor, and switching 
means responsive to the generator voltage to 
render ineffective the means to vary said current 
and to connect said clutch-motor unit to be op 
erable as a motor substantially at the time of 
the disconnection of said generator from said 
electrical system. 

3. In an apparatus of the character described 
wherein mechanical power is received from a 
variable Source and electrical power is trans 
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speed at all times even though the train speed is 
greatly increased. Yet the power unit is efficient 
in operation as no more power is delivered to the 
power unit than is needed. The power received 
by the power unit is either delivered to the com 
rressor, or it is converted into electricity and 
stored in the batteries on the car, depending upon 
the demand and the conditions of the system. 
Later if the car is stationary and there is a de 
mand for operation of the compressora portion of 
the power unit acts as a motor driven by the 
car batteries and converts electricity into me 
chanical power to operate the compressor. 
As many possible embodiments may be made 

cf the mechanical features of the above invention 
and as the art herein described might be varied 
in various parts, all without departing from the 
ccope of the invention, it is to be understood 
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mitted to and received from an electrical sys 
ten and certain of the mechanical power is 
utilized to drive a mechanical load, the combi 
nation of: a power unit including, a main gen 
erator having a main armature and a main field 
winding assembly, and an auxiliary generator 
having an auxiliary armature and an auxiliary 
field winding assembly, and means mounting said 
auxiliary armature and said auxiliary field wind 
ing assembly to be rotated independently of each 
other; means mechanically Connecting Said aux 
iliary field winding assembly to the mechanical 
load; means mechanically connecting said ar 
matures to the variable source of mechanical 
power; and a control means to control the oper 
ation of Said power unit including, demand 
means responsive to a demand for mechanical 
power by said load to cause said auxiliary field 
winding assembly to be driven from said aux 
iliary armature to thereby drive the load, means 

that all matter hereinabove set forth, or shown 75 cooperating with said demand means and re 
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sponsive to the availability of power from said 
variable source to connect said auxiliary gener 
ator to be operated as a motor when mechanical 
power is not available from said source and to 
connect said auxiliary generator to act as a 
magnetic clutch when power is available from 
said variable source, and means to connect said 
main generator so that it will supply electrical 
power to said electrical system and to connect 
said auxiliary generator to produce electrical 
power in series with said main generator when 
there is power Consuming slip between said aux 
iliary field winding assembly and said auxiliary 
armature. 

4. In apparatus of the character described, 
the combination of a battery system, a first gen 
erator having a first armature and a first field 
producing means, ae, second generator having two 
independently rotating members in the form of 
a second armattire and a second field producing 
means, means constituting a variable source of 
mechanical power to drive Said generators and 
thereby convert, some of the mechanical power 
into electrical power, means to connect Said 
generators in Series across Said battery System 
and to limit the voltage of said first generator 
in response to the instant demand, a mechani 
cal load connected to be driven by said Second 
generator with he two members of Said Second 
generator acting as a magnetic clutch, means to 
contro: the driving of said load by regulating 
the relative movement between said second field 
producing neens and said second armature and 
to thereby regulate the voltage produced by Said 
second generato, and means to connect Said 
second generator to act as a motor deriving elec 
trical power fron said battery system and driv 
ing Said load. When mechanica power is not 
available from said variable Source of mechani 
cal power. . - r 

5. In an electrical railway lighting System, the 
combination of, a battery-ioad circuit, a main 
generator, an auxiliary unit, means to mechani 
cally connect said main generator and Said &ux 
iliary unit to be driven from the car axle, Ene 
chanical means connecting said auxiliary unit to 
drive a load by acting as a magnetic clutch 
transmitting mechanical power from the car axle 
So the load, eiectrical means to operate upon de 
Shand Said auxiliary unit as a motor deriving 
electrical power from said battery-load circuit 
and driving said load, a main Switch means re 
sponsive to the condition of said battery-loadi 
circuit and to the voltage produced by said main 
generator to connect said main generator to Sup 
ply electrical energy to said battery-load circuit, 
and interlocking switch means mechanically re 
lated to said main Switch means and operative 
when said main switch is moved to its open posi 
tion to condition said auxiliary unit to act as a 
motor and effective when said main switch is 
moved to its closed position to condition said 
auxiliary unit to act as a clutch unit. 

6. In an electrical system of power distribution 

10 

5 

20 

25 

3. 

40 

45 

S 
tionship to deliver electrical power to the elec 
trical system and to simultaneously act as a 
clutch to transmit mechanical power through 
the clutch-motor unit to a load with the clutch 
motor unit producing electrical power by virtue 
of the slip between the two elements of the 
clutch-motor unit, said control means including 
means to regulate the output of said generator 
dependent upon the electrical output of said 
clutch-motor unit. . - 

7. In an electrical system of power distribu 
tion of the class wherein a source of mechanical 
power drives a generator to deliver power to an 
electrical system and the connection between 
the generator and the electrical system is auto 
matically regulated, the combination with said 
generator of an auxiliary clutch-notor unit to 
drive a mechanical load, a common mechanical 
drive connected to drive said generator and said 
clutch-motor tunit, and a control means respOn 
sive to the condition of said electrical system 
and to the Woltage produced by said generator 
to automatically connect said generator and Said 
clutch-motor unit in cooperating relationship 
to deliver electrical power to the electrical Sys 
tem and to Simultaneously act as a ciutch to 
transmit mechanical power through said clutch 
motor unit to a mechanical load with the clutch 
motor uini, producing electrical powes' by virtue 
of the sip between the two elements of the 
clutch-motor unit, saidi control means including 
means to Regulate the output of said generator 
dependent tipon the electrical output of said 
clutch-motor unit and said generator and upon 
the voltage oi said electricai system. 

8. In an electrical System of power distribu 
tion of the class wherein a source of power drives 
a generator to deliver power to an electrical sys 
tem and the connection between the generator 
and the electricai system is automatically regu 
lated, the combination with said generator of a 
clutch-motor unit to drive a compressor, said 
unit having an armature and a field winding 
assembly, a current contro assembly connected 
with said field winding assembly to regulate the 
current therethrough, a common mechanical 
drive connected to drive said generator and said 
clutch-motor unit, and control means associated 
with Said Current control assembly and with 

. Said generator to exert control upon the current 
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of the class wherein a source of mechanical 
power drives a generator to deliver power to an 
electrical system and the connection between the 
generator and the electrical system is automati 
cally regulated, the combination with said gen 
erator of an auxiliary clutch-motor unit to drive 
a load, a common mechanical drive connected to 
drive said generator and said clutch-motor unit, 
and a control means responsive to generator 
voltage to automatically connect said generator 
and said clutch-motor unit in cooperating rela 
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through said field winding assembly by regulating 
said current control assembly and to control the 
production of electrical power, said control means 
having a switching mechanism operative substan 
tially simultaneously with the connection and 
disconnection of Said generator to said electrical 
System to thereby condition the circuits to cause 
the proper amount of current to flow through 
said field winding assembly and the remainder 
of the circuits to cause said clutch-motor unit 
to be operated as a motor when said generator 
is disconnected and to be operative as a clutch 
when said generator is connected. 

9. In an electrical system of power distribu 
tion on a railway car of the class wherein a source 
of power drives a generator to deliver power to 
an electsical system and the connection between 
the generator and the electrical system is auto 
matically regulated, the combination with said 
generator of a clutch-motor unit to drive a load, 
said unit having an armature and a field wind 
ing assembly, a current control assembly con 
nected in series with said field winding, a com 
mon mechanical drive connected to drive said 
generator and said clutch-motor unit, and con 

  



6 
trol means responsive to the generator voltage 
and to the voltage of the System and having a 
switching mechanism operative substantially 
simultaneously with the connection and discon 
nection of said generator to said electrical Sys 
tem to initiate the conditioning of Said current 
control assembly for varying the current flowing 
through said field winding assembly to cause 
said clutch-motor unit to be operated as a motor 
when said generator is discontinued and to be 
operated as a clutch when said generator is 
connected, 

10. In railway apparatus of the character 
wherein mechanical power is received from a 
source and electrical power is transmitted to and 
received from an electrical system and certain of 
the mechanical power is utilized to drive a re 
chanical load, the combination of: a power unit 
comprising, a fixed main field winding assembly, 
a rotatable auxiliary field winding assembly 
mounted coaxially with said main field winding 
assembly, an armature assembly mounted coax 
ially with said field winding assemblies to rotate 
as a unit cooperating with said main field wind 
ing assembly to constitute therewith a main gen 
erator and cooperating with said auxiliary field 
winding assembly to constitute an auxiliary gen 

2,284,546 
the combination of, a battery system, a first gen 
erator having a first armaturu and a first field 
producing means, a second generator having two 
independently rotating members in the form of a 
Second armature and a second field producing 
means, means constituting a variable source of 
mechanical power to drive said generators said 
thereby convert some of the mechanical power in 
to electrical power, means to connect said genera 
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erator; means mechanically connecting Said aux 
iliary field winding assembly to the mechanical 
load; a control means to control the operation of 
said power unit including, demand means re 
sponsive to a demand for mechanical power by 
the load to cause said auxiliary field winding as 
sembly to be driven from said armature assemi 
bly to thereby drive the load; means cooperating 
with said demand means and responsive to the 
availability of power from said Source to connect 
said auxiliary generator to be operated as a motor 
when mechanical power is not available from said 
source and to connect said auxiliary generator to 
act as a magnetic clutch when power is available 
from said source; and means to connect said 
main generator So that it will Supply the elec 
trical power to said electrical system and to con 
nect said auxiliary generator to produce electri 
cal power in COOperating relationship with said 
main generator when there is power consuming 
slip between said auxiliary field winding and said 
armature assembly. 

11. In railway apparatus of the character de 
scribed, the combination of, an isolated battery 
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tors in Series across said battery system and to 
control the voltage of said generators in response 
to the instant demand, a compressor of a re 
frigeration System constituting a mechanical 
load connected to be driven by said second gener 
ator with the two members of said generator 
acting as a magnetic clutch, means to control the 
driving of said compressor by controlling the flux 
linkage between and thereby regulating the rela 
tive movement between said second field produc 
ing means and Said armature and to thereby regul 
late the voltage produced by said second gener 
ator, and means to connect said second generator 
to act as a motor deriving electrical power from 
said battery system and driving said load when 
mechanical power is not available from said 
variable source of mechanical power. 

13. In railway car apparatus of the character 
described, the combination of, a battery system, 
a first generator having a first armature and a 
first field producing means, a second generator 
having two independently rotating members in 
the form of a second armature and a second field 
producing means, means to mechanically con 
nect said generators to an axle to thereby drive 
the generators at a variable speed and convert 
Some of the mechanical power into electrical 
power, means to connect said generators in series 
across said battery system and to control the 
voltage of said first generator in response to the 
instant demand, a compressor of a refrigeration 
system constituting a mechanical load connected 
to be driven by said second generator with the 
two members of Said generator acting as a mag 
netic clutch, means to control the driving of said 

5 compressor by regulating the relative movement 
between said second field producing means, and 

system, a first generator having a first armature 
and a first field producing means, a second gen 
erator having two independently rotating mem 
bers in the form of a second armature and a sec 
ond fleld producing means, means to mechani 
cally connect said generators to an axle to there 
by drive the generators at a variable speed and 
convert some of the mechanical power into elec. 
trical power, means to connect said generators 
in series across said battery system and to con 
trol the voltage of said first generator in response 
to the instant demand, a mechanical load con 
nected to be driven by said Second generator with 
the two members of Said second generator acting as 
a magnetic clutch, means to control the driving 
of said load by regulating the relative movement 
between said Second field producing means and 
said second armature to thereby regulate the 
voltage produced by said second generator, and 
means to connect said second generator to act 
as a motor deriving electrical power from said 
battery system and driving said load when me 
chanical power is not available from the axle. 

12. In apparatus of the character described, 

60 

said second armature to thereby regulate the 
voltage produced by said second generator, and 
means to connect said second generator to act as 
a motor deriving electrical power from said bat 
tery system and driving said compressor when. 
mechanical power is not available from Said axle. 

14. In railway apparatus of the character de 
scribed, the combination of: a battery System; 
an electromotive generator assembly compris 
ing, a fixed first field producing means, a ro 
tatably mounted second field producing means, 
and an armature assembly including a plurality 
of windings rotatably mounted and having an 
armature portion adapted to cooperate with each 
of said field producing means; means constitut 
ing a source of mechanical power and adapted, 
to be mechanically connected to rotate said ar 
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mature assembly and to thereby convert some 
of the mechanical power into electrical power; 
means to connect windings of said generator 
assembly in series across said battery system and 
to limit the output of said electromotive gen 
erator assembly in response to the instant de 
mand; a mechanical"load connected to Said Secr 
ond field producing means to be driven upon ro 
tation of said second field producing means with 
said second field producing means and the co 
operating portion of said armature assembly 

  



acting as a magnetic clutch; means to control 
the driving of said load by regulating the relative 
movement between said second field producing 
means and said armature assembly and to there 
by regulate the voltage produced in the armature 
assembly by virtue of the flux linkage between 
the armature aSSembly and said Second field 
producing means; and means to connect certain 
of the windings of said armature assembly and 
said second field producing means to act as a 
motor deriving electrical power from said bat 
tery system with said second field producing 
means rotating about said armature assembly 
and driving said load when mechanical power is 
not available from Said source of mechanical 
power. 

15. In railway apparatus of the character de 
scribed, the combination of, a battery system, a 
first generator having a first armature and a first 
field winding assembly, a second generator hav 
ing two independently rotating members in the 
form of a Second armature and a second field 
winding assembly, means constituting a source 
of mechanical power to drive said generators and 
thereby convert some of the mechanical power 
into electrical power, means to connect said gen 
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erators in series acroSS Said battery system and 
to limit the generation of current by said first 
generator by reducing the current flowing 
through said first field winding assembly in re 
sponse to the cooperative action of the flux of 
two Solenoids one of which produces flux which 
varies in response to variations in current 
through said first arnature and the other of 
which produces flux which varies in response to 
variations in the voltage of said battery system, 
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a mechanical load connected to be driven by 
said second generator with the two members 
of said second generator acting as a magnetic 
clutch, means to control the driving of said load 
by controlling the current flowing through said 
Second field winding assembly to thereby regu 
late the relative movement between said Second 
field winding assembly and said second armature 
and to thereby regulate the voltage produced by 
said second generator, and means to connect said 
Second generator to act as a motor deriving elec 
trical power from Said battery System and driv 
ing said load when mechanical power is not 
available from Said source of mechanical power. 

16. In an electrical system of power distribu 
tion of the class wherein a variable source of 
power drives a generator to deliver power to an 
electrical system and the connection between the 
generator and the electrical System is automati 
cally regulated, the combination with said gen 
erator of an auxiliary clutch-motor unit to drive 
8, load, a common mechanical drive connected 
to drive said generator and said clutch-motor unit, 
and a control means responsive to the generator 
voltage and including a switch which opens to . 
automatically disconnect said clutch-motor unit 
as a motor when the voltage of said generator 
reaches a predetermined value and another 
Switch which is operated to condition Said 
clutch-motor unit to operate as a clutch, and 
said control means including means operable in 
response to the connection of said generator to 
said electrical system to operate the last-named 
Switch. 
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