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- To all whom it mayconcm

‘In and Relating

- UNITED STATES PATENT OFFICE.

GIOVANNI GIORGL OF ROME, ITALY, ASSIGNOR OF ONE-THIRD TO EMILIO GIOVANNI GOLLO
' ~ AND ONE-THIRD TO MICHELE FERRERO, OF ROME, ITALY. '

.~ RAILWAY-TRACTION.

No. 924,056,

- | 'Specifﬁca_tionl of Letters Patent.

Be 1t known that I, Grovanni GIbRGI,”‘Shb-‘-

ject of the King of Italy, residing at Rome,
Italy, professor and civil engineer, have in- |
- vented certain new and useful Improvements
to Railway-Traction, of

- which the following is a specification.

The object of the present invention is to

- provide some improvements in the traction

10

- of :—installing in a special car at the rear
end of a train a power generating plant,

15
20

25

- distances, the fo

30

35

' greatly to the comfort of the travelers and

of railway trains, by using electricity as a |

medium of power transmission, and: consist

comprising a steam boiler, a steam turbine
driving an electric generator, a special air-

- cooled condenser, and all other accessory

devicés;—and furthermore in providing

with electric motors the axles of the front |
car of the train and also the axles of any
other car;—in transmitting the electric cur-

rent generated by the electric generator to
the driving motors by a cable running all
along the train;—and finally in controlling

the speed of the train by means of a con- |
‘troller placed 1n a compartment at the head
of the train. By this combination, particu-

larly adapted forﬁasse'nger trains over long

steam traction are.aimed at: 1. The separa-

tion of motor shafts;from the power gener- |
~ ating '

ﬁ{la;nt, ‘whereby all cars of the train
are relieved from the annoyance of the
smoke, owing to the power plant being

placed at the rear end of the train. This
advantage 1s not obtainable with steam.

power- as ordinarily mused, and will add

" makeithe cleaning and maintenance of the

40 nomical efficiency obtainable by the use of

I'Ollmg stock much easier. 2. The high eco-

- steam turbines and -economically working

45

50

boilers and furthermore by the use of con-

densation which is rendered possible only
on account of the fact that in this system
the condenser is capable of . _u‘tili_zing‘- the

~ whole amount of air draft available in a

train, as it will be hereafter described. 3.

The possibility. of using for lighting and

auxiliary services the electfic ener _gener-
ated in the power plant; the possibility of

- making any number of the axles of the train
~ to become driving axles; and all other ad-

~ vantages'common to the other electro-steam
traction systems from which, howevyer, this | tric mot
present system is distinct by the difference | -A. condenser

(55

owing ilmprovements in |

| of the
“mental. L
~ An’1llustration of our present invention
‘18 shown diagrammatically in the annexed

|

“are sections on lines

‘phase, or single

*

drawings, wherein:

of forming the train; Fig. 2 is a longitudi-
nal section of the power generating plant;

ating plant; Fig. 4 is a front view of the
condenser; Fig. 5 is a full size detail of the
holes in the front and back plates of the

o _ 'Patented June 8, 1909.
- Application filed November 27, 19086. Seﬁal_ No. 345,286. '

P‘l—rpose‘s aimed at, Whi’ch are fliﬁ_da,-'

Figure 1 is a view showing the manner

Fig. 3 is a cross section of the power gener-

65

condenser leading to the pipes; Figs. 6, 7

_ a—a and b—>b, respec-
tively of Fig. 5. .
‘In Fig. 1,—A is an electric motor car
placed at the head of the train. This car,

70

which in our instance is half luggage and
half passenger car, is carried upon two

bogies driven by electric motors. At the

front of the car is placed the wattman’s

compartment equipped with a master con-

troller for the train and all usual accessory
apparatus generally  provided in electric

| ears; 1t 1s however understood that instead

of the above an electric motor car of any

79

80

other type may be used. B are the other

vehicles which may be cars of any ordinary
kind.. A cable D is running under the body
of each car and is provided at both ends
‘with suitable plugs _
connections all along the train between the

power generating plant and the electric

motors. . - |

C is the power g_eﬁérating pl-a,xit'which in

Figs. 2 and 8, as consisting of a double truck

856

to obtain the electric

90

| the present example, is shown in detail in

car on ‘which are carried the appliances here-
after described. o -

o ls a..boiler..of.;a,ny.silitable type, for in-

stance a return flame boiler with large grate
and heating surfaces and with superheating
tubes. & is a steam turbine which is sup-
nplied with steam by said boiler and drives
an electric generator ¢; this generator may
be of the direct current, three phase, two

‘ample is supposed to be a single phase alter-
nator, excited by an independent or directly

| coupled exciter d. A fan ¢ is likewise rep-
| resented as mounted on the shaft of the al-

ternator but may also be independently

‘tric motor. .

99

100

ghasetyp_e-, and In our ex-

105

‘driven by an auxiliary turbine or by an elec-

f is installed, in the fashion 110
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of steam automobiles, -in the front part of
the car, and is intended to condense the ex-
haust steam of the turbine, using the air as
a cooling medium. 'This-condenser occu-
ples transversely the whole available area
allowed by the railway regulations of the
country, so as to be capable of utilizing the

highest possible amount of air impelled over

it by the motion of the train and by the
above mentioned fan ¢. Fig. 2 shows a sec-
tion, and Fig. 4 a front view of this con-
denser, which consists of a metal case trav-

~ersed by a bundle of brass or copper tubes

15

fixed to the front and back plates. In the

‘interior of the tubes flows the air, while out- -

" side of them and within the case the steam

20

2

circulates. The condensed steam 1is col-
lected in a case g at the bottom of the con-
denser. '- | . .

In order to facilitate the passage of the air
through the condenser, the car front situ- |

ated just behind the condenser, and advan-
tageously also the rear part of the preced-
ing car, are shaped like a torpedo boat; fur-
thermore the holes of the front and back
plates leading to the tubes are bored in hop-
per like fashion, as shown in Figs. 5, 6, 7.

 To better operate the condenser, the air may

30

be moistened by a jet of water in the front
of the condenser (not shown in the draw-

|

“ing). The vacuum in the condenser is

maintained by the air pump A. The hot

. condensed water is used to feed the boiler

- 35

by the electrically or steam operated feed
pump 4 To maintain the draft in  the

boiler, part of the hot air from the con-

denser is blown through pipe m into the fire

- box under the grate, the draft being regu-

40

boiler (H

45

50

lated by a valve ». The fuel is stored 1n |

two comBartments n—n at the sides of the

| controller, a tur

ig. 8). The device » seen on the

top of the right hand compartment is the

pump of the -air brake, Although this
power generating car may be pulled: hike an
ordinary car by the motor car placed at the

head of the train, it is to be understood that |
- in order to make it self-moving for shunt- |

m% and switching and similar purposes, it
will be equipped with one or two or more
electric motors o geared on the axles » of the

bogies, the contrOllin% -~ apparatus (not |
- -shown in the drawing) beir '

- engineer’s cabin. These motors, during the

- regular run, may.contribute to the

55
60

65

ropul-
sion of the train, acting together with
laced in the front car. Similarly, any num-

r of axles of the train, in addition to those

of the front car, may- be equip]it,aed '-"‘Wij;h
~electric motors, whenever 1t may desir-

ing placed 1n the

088

able, and all these motors M will then act
- together for the propulsion of the train. In

‘any -case the control of the train will be ex-
- ecuted by the same means used in any other
the well-

electric train, and most suitably bﬁ
known multiple-unit systems, w

| way train, of electric motors arranged to act
upon the axles of the front car and also on

024,066

_in'oltors of the, frain are simultaneously con-
trolled by the master controller placed in the
motorman’s compartment at the front of

the train; these systems would enable t¢ con-
trol the motors b

excitation of the alternator (in the case of

the single phase system) thereby securing a

result not obtainable with ordinary electric
trains. It 1s always supposed that the tur-
bine rotates with  constant speed, regulated

by 1its own regulator.

simply regulating the

70

70

Alternatives—Turbines with free exhaust |

may be used, thus doing away with the con-

densing plant and renouncing the economy
thereby realized. In this case the exhaust
steam will be led to the flue to 1increase
the draft. Instead of a regular constant
speed turbine generator_ and an ordinary

_ ine generator without regu-
lator may be used, controlling the train by
means of any suitable device (for instance

a driven motor, etc.) which from the front

cabin permits of directly acting on the steam
admission to the turbine. Supplies of fuel
and water might be carried on a separate
tender. - The draft in the boiler may be

| maintained by an ejector. A separate tur-

bine may be used for the motor acting on

‘the axle p and for lighting and auxihary

services ete. etc. .

- What I claim is:— -

1. The combination with the cars of a rail-
way train, of electric motors arranged to act
upon the axles of the front car and also on
the axles of other cars, ‘an electric power
plant carried by the car at the rear end of

the train and comprising a boiler, a steam

turbine, and an electric. lgenerator, driven by
sald turbine, and a cable running all along
the train and adapted to 'supply the elec-
tric current to said motors from said gener-
ator, and an alr-cooled condenser inserted
between the rearmost car and the preced-
ing one, substantially as described.

2. The combination with the cars of a rail-
way train, of electric motors arranged to

F

act upon the-axles of the front car and also
on the axles of other cars, an electric power
plant carried by the car at the rear end of

the train and comprising a boiler, a steam

| r
turbine, and an electric generator driven by

80

85

90

95

100

105

110

116

sald turbine, and a cable r_unnin%hall along

the train and adapted to supply

having the front and rear

as described. o .
8. The combination with the cars of a rail-

| the axles of other cars, an electric power
ereby all | plant carried by the car

\

e electric
current to salid motors from said generator,
-an air-cooled condenser inserted between the
rearmost car and the preceding one, and
. | lates bored and
‘shaped m a hopper-like fashion to facilitate
admission and exhaust of air, substantially

120

125

at the rear end of 180
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‘the train and comprising a boiler, a steam

turbine, and an electric generator driven by
said turbine, and a cable running all along
the train and adapted to supply the electric
current to said motors from said generator,
an air-cooled condenser inserted between the

-rearmost car and the preceding one, and
having the front and rear plates bored and
-shaped in a hopper-like fashion to faecili- |

tate admission and exhaust of air, means to

produce and maintain a vacuum in s2id con-

denser when necessary, and a fen to main-
‘tain or increase the draft of air through the
‘condenser, substantially as described. .

. In testimony whereof I have affized my 15

signature in presence of two witnesses.
| . - GIOVANNI GIORGI.
Witnesses: _ '
A, RAGY,-
D. NamboNi.
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