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To all whom it may concern: | it prevents cars from approaching within a
Be it known that I, THomas D. LOVELL, . Citi- specified distance of the preceding car or train. 50
zen of the United Sta,tes, and a resident of Bev- The particular manner of carrying out my

erly,in the county of Essex and State of Massa- | invention will be described in detail with ref- ,
5 chusetts, have invented certain new and use- | erence to the accompanying drawings, and the B
ful Improvements in Electric Railways, of | novel features will be particularly pomtedout :
which the following is a specification. -in the claims at the close of the specification. 53
- This invention is designed to provide a con- In the drawings, Figure 1isa conventional
tinuous automatic block system whereby cars | plan and dlfwram of the apparatus and circuits
10 or tralns obtalning motive power from one | illustrating the invention. Fig. 2 shows an
general source of supply—suchastheoverhead | end view of the contact- pmnts included in the
trolley-wire, third rail, or any other subsur- | said apparatus. Fig. 3 shows a modification 60
face conductor—have complete control at all | in which one magnet instead of two is em-
times of cars or trains that may be followingin | ployed in each set of appamtug, the cars and
15 thesame direction onthe same track,and there- trolley-wire being omitted in this figure, be-
by reduce the ever —presentlmbﬂlw Otlear-end cause they Would be the same as in Fw {.
collisions to an absolute minimum, the nu- The drawings show three cars whose course 65
merous signal systems failing to accomplish | is in the same dn ection on a single track and,
~ this result. This system is devoid of all aux- | in combination with their respective appara-
20 1liary mechanical devices, such as the com- | tus, show the car I.as having blocked the
O by s A, Ge .
monly so-called " trips,” " flops,” " gigwers,” following car D, which inturn has the follow-

&c., so arranged as to come into physical con- | Ing car T also blOerd o 70
tact with the trolley-pole, wheel, or other pro- A indicates asingle track, which constltutes |

jection carried by a passing car to cause im- | the return-circuit tor the currents B and F L,

25 pulsed contacts, all such devices being only a | whichare supplied by the generators B and K.

~continual source of trouble and necessitating I is a trolley-wire or bub%m face conductor
constant repair and adjustment. In over- | from which the cars or trains obtain their 75

~ coming these particular objections I have pro- | power-currents. This conductor is divided

~ vided means whereby the cars or trains act as | into sections by means of insulated joints e.

30 their own physical agents by virtue of their | Along the roadside, at a convenient point
comprising at all times a part of the circuits | where it will be properly protected, there is
themselves and each having control of itsewn | arranged for each section or block one set of 8o

respective circuit as well as others in such a electrc omagneticapparatus, each set consisting
manner as to destroy the propelling powerin | of similar par t'% comprising two eleetmmao"-

35 the immediate succeeding section or block and | nets (¢ and G conttolled by the two differ-

 at the same time furnishing to the said suc- | ent currents B and I, and adapted to work
ceeding section or block a SLGOHC] current for mdependcnt of each other at different inter- 85

the purpose of lighting and heating, but not | vals in operating an armature-lever M, CArry-

- sufficient to propel blocked cars or trains. | ing contact - points ¢ and o, said contact-

40 "This said secondary electrical condition of a pomts alternating between two pairs of fixed

sectlon affords means whereby a car or train | terminals K' and K*, connected with the two

~ stalled on a section or block also controls its | currents B and R, and all arranged on a,ba,se 90
own immediate succeeding section or blockin | W. Each set of &ppm*a,tus Whlle being simi-
a like manner, said conditionsrepeating them- | lar in parts will for the convenience of illus-

45 selves in each succeeding section or block, ac- | trating the system be indicated by different
cording to the position of the cars or trains reference char: acters, as will herun%‘rter ap-
which tollow. Thisarrangement affords pro- | pear. 95
tection toall carsfollowingoneanother inthat |  Let it be ‘LSSLII’I]Bd that the car Li is travel-




10O

20

30

ing from west to east and that its preceding
section or block ¢*isclear of cars. Theimagi-
nary apparatus connected with section or
block ¢* would be in its normal condition—
that is, the armature-lever would be in such
a position as to allow the power-current B to

flow through the pair of normally closed ter-
minals connected with block ¢ to the wire 5,
magnet G, wires 32 and 3, section or block ¢,
car L to track A, thus allowing the car L to
proceed to the section or block "

While the car L is occupying the section
or block ¢’ under the above-said conditions,
car L is energizing the magnet G and at-
tracts the armature-lever , and 1ts con-

“tact-point d bridges the terminals I{’, and Fig.

92 shows the mode of electrical contact between
salid lever and pairs of terminals. The ar-
mature in making this movement causes its
contact-point /' to open the power-current B
across the terminals K® which furnish the
succeeding section or block ¢ with this par-
ticular current and causes the car D to come
to a standstill, thus blocking said car D on
the section or block &
of the said lever m bridges the terminals K,
furnishing the car D on section ¢° with a weaker
or reduced current E through wire 7, termi-
nals X', wire ¢, magnet G°, wires 12 13 10,
and section «°. The stalled car D is thereby

~ energizing the magnet G° with the current E,

35

which attracts the armature-lever 7/, and its
contact-point ¢* bridges the terminals K° and
allows its contact-point @’ to open the power-

current B in the terminals K* taking the

power-current B from the succeeding section
¢ and furnishing the car T with the weaker

~ cutrent E through wires 19, terminals K
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wire 20, magnet G*, wires 35 34 15, and sec-
tion ¢’. Car T being thus blocked on section
¢’ 1s furnished with means provided by the
weaker current E, whereby that car can also
repeat the previously - deseribed operations

produced by the cars L. and D. This block-

ing process becomes continuous if the follow-

ing cars come within the specified distance of
the preceding car or train. The second or
weaker current E lights and heats all stalled
cars, but is insufficient to propel them.

- Having described the method of blocking,

I will now describe how the said blocked

cars are released. Returning to the car L,
I will assume that that particular car has
passed from the section ¢’ to the section «'.
In so doing the power-current B, which the
car L. has been drawing through the magnet
G while oceupying the section «’, opens and
deénergizes the said magnet (3, allowing the
armature-lever m to be pulled back by the
spring s to 1ts normal position, and- the con-

tact-point ¢’ bridges the terminals £°, taking

from the car D on section or block «° the

- weaker current E and restoring to said car DD
the power-current B through wire 18, termi- .

The contact-point ¢

760,223

nals X* wire 16, magnet G*, wires 33 10, and
section ¢°. This allows the car D to proceed.
Car D in proceeding along the section «” is
still blocking the car T on the succeeding sec-
tion &, because the car D is now drawing the
current B through the magnet (°, thereby

continuing to supply the weaker current Ik

to the car T; but as the car D passes to the

05

70

section &°, previously cleared by the car Li,
the power-current B is opened through the

magnet G%, deénergizing said magnet and al-
lowing the armature-lever ' to be pulled
back. The contact-point ¢ opens the weaker
current K through terminals K and the con-
tact-point &° bridges the terminals K, thus
furnishing to car T the power-current B and
taking therefrom the weaker current . This
allows the car T to proceed and allows sald
car T to block and release a following car 1n

‘precisely the same manner as previously de

scribed relative to the cars L and D. '.
It will be seen that the two pairs of termi-
nals in each set of apparatus are connected

by two respective wires, each including an

electromagnet in each succeeding apparatus.
While this arrangement is not absolutely nec-
essary to produce the above results, as one
wire instead of two can be used, including
the two terminals, and employing one mag-
net instead of two, as shown in Fig. 3, 1 pre-

fer the double wire and separate magnets,

as they conform to a more perfect and abso-
lute block, all conditions considered.
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When one magnet is used in each set of ap-

paratus, as in Fig. 3, instead of two magnets,
the terminals X' and K? are connected with
wire 4, leading to the single magnet G', and
the set of apparatus for each block is simi-
larly connected. ' -

I have described in the above my method
for producing a perfect block and the releas-
ing of the same, and while the system will
work with perfect satisfaction on the ordi-
nary streetelectrie railway the systemisadapt-
ed to be applied more particularly to elevated
and long-distance electric traction, where, as
a rule, heavy trains of cars are generally run.

Having described my invention, what I
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claim, and desire to secure by Letters Patent,

15—

1. Inanelectric railway, the combination of

a track-block, a sectional conductor extending
along the same and supplying power-current
to the cars or trains, branch conductors ex-
tending from sections of the sectional conduc-
tor, including a pair of electromagnets con-
nected with two respective pairs of terminals
in the preceding section, said terminals lead-
ing to two respective distinct current-feeders,
said pairs of terminals being under control ot
the preceding section’s likewise-arranged cir-
cuits and apparatus, a circuit-controller, one
pair of said terminals leading to the power-
current and normally closed, affording means
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whereby a car or train occupying one section
or block of the sectional conductor will ener-
gize either of said magnets, thereby operating

sald clr cuit-’-controller sald circuit-controller

opening the pair of said normally closed ter-
minals in its own respective apparatus and

thereby taking the power-current away from

the 1mmed1ate succeeding section or block of

the sectional conductor.

2. In anelectricrailway, the combmatlon of

a track-block, asectional conductor extending
‘L]OI]U' the same and supplying the cars or
trains with power-current, branch conductors

extending from Section's of the sectional con-
ductor, 111(;‘-]11(11].’1{3"1 pair of electromagnets con-

nected with two respective pairs of terminals
in the preceding section, said terminals lead-

1ng to two respective distinct current-feeders

one of which supplies the power-current and
the other a weaker current, said pairs of ter-

minals being under control of the preceding
- section’s hkemse-al ranged circuits and appa-
ratus, a mrmut-—controller one palr of sald

termmwls leading to the power-current and

normally closed and the other pair of said ter-
minals leading to the weaker or reduced cur-
rent and nor mallv open, means whereby a car -

or traln occupying one section of thesectional

conductor will energize either of said magnets
operating said circult-controller, said circuit-
~controller closing the pair of said normally
open terminalsinits own respective apparatus,
~thereby admitting the weaker or reduced cur-

rent to the 1mmec11ate succeeding section or
block of the sectional conductor.

In anelectric railway, the combination of
a track block, a sectional conductor extending

along the same and supplying currents to the ?.
cars or trains, branch conductors extending
from sectlons of the sectional conductor, in-.
cluding a pair of electmma,onets connected

with two respective pairs of termlna,ls in the

preceding section, said terminals leading to |-
two respective distinet current-feeders one of
which supplies the power - current and the

other a weaker current, said pairsof terminals

“being under control of the preceding section’s-

hhemse-arranwd circuits and apparatus, one
pair of said termmals leading to the power-
current and nor mally closed, “and the other
palr of said terminals leading to the wealker or

reduced current and normally open, means

whereby a car or train occupying one section

or block of the sectional conductor, with the
preceding section or block also occupied, will:

energize one of said magnets, thereby closing
said pair of normally open terminals in its

~own apparatus and thereby rendering its own
- immediate succeeding section or block of- the
sectional conductor in the samesecondary elec-

trical condition as said intermediate section.

4. Inanelectric railway, the combination of
“atrack-block, asectional conductor extending

alonr:r the same and supplvmo currents to the

“tion will render

1ts own 1'espectwe immediate Succeedmﬂf Secﬂ-' _
128
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cars or trains, branch conductors e.atendmfr
from sectlions Ot the sectional conductor, in-

cluding a pair of electromaﬂnets connected |

with two respective pairs of terminals in the
preceding section, said terminals leading to

two respective dlstmct current-feeders one of
‘which supplies: the power- current and the
-other a weaker current, said pairs of terminals

being under control of the preceding section’s

llkGWl%Q-‘H‘I“L]ﬁlﬂ’ed circuits and apparatus, one -
75

palr of said termmals leading to the power-

“current and nor mally closed, means whereby

a car or traln passing from one sectlon or

block of the sectional conductor will deéner-

gize one of said magnets thereby rendering
1101'111‘1,1 the norm&llv closed terminals previ-
ously opened by said car and thereby 1"est01--

ing the power-current to the immediate suc-
ceedmg section or block of the sectlonal con-
ductor. - - |

5. Inanelectric rmlwav, the comblmtmn of
a track-block, a sectional conductor extending
along the same and supplying currents to the
cars or trains, branch conductors extending

from sections of the sectional conductor, in-

cluding a pair of electromagnets connected

‘with two pairs of terminals in the preceding
section, sald terminals leading to two respec-

tive distinet current-teeders.one of which sup-

pliesthe power-current and the other a weaker
current, said pairs of terminals being under

control ot the preceding section’s hkewme -8

ranged circuits and apparatus, one pair of said
terminals- leading to a second or weaker cur-
| rent, means wherebv a car or train passing
from one section or block of the sectional con-
ductor will deénergize one of said magnets,

thereby rendering nomlal the normally open

terminals ]31‘GV101181V closed by.said car and
thereby taking the weaker or reduced current
from the immediate succeeding sectlon or

block of the sectional conductor -
6. In an electric railway, a track- lJlock in

combination with a - trolley-wire divided into-
sections by means of insulating-joints, said
sections being subject to two distinctelectrical
conditions, one of said conditions containing
‘the power-current and the other of said
ditions containing a weaker current, each sec-
tion and conditions thereof ‘being controlled_
by a preceding section, an electroma,ﬁ netic in-
fluencer, means whereby a car or “train on
one section will energize said electromagnetic
influencer and thereby simultaneously take
from the 1mmediate succeeding section the
| power-current and admit to said sncceeding:
section the weaker or reduced current, a,fford-

ing means whereby the said Succeodmo sec-
the same said conditions i in

tion.

7. Inan electric railway, a tr ‘ch-block 111’
connection with a tr olley-wire divided into
sections by means of insulating-joints, said

con-
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- take from 1tthe Weaker current, substantially
as described and for the purpose set forth.

20

~the cars or trains,

‘sections being subject to two distinet elec-

trical condifions, one of sald conditions con-
taining the power-current and the other a

weaker or reduced current, each section and ..
condition thereof being controlled by a pre-

ceding section, an electromao'neflc influencer,

means WherebV the passing “of q, car or train
from one section or block will deénergize said
electromagnetic influencer and thereby simul-
taneously restore the power-current to the
immediate succeeding section or block and

8. In anelectric railway, the combination of
a track-block, a sectional conductor extending
along the same and supplying current to

encer connected with two respective pairs of

 terminals, leading to two respective distinct

current-feeders, in and under control of the
preceding section’s likewise- arranged circuits
and apparatus, a circuit-contr oller one pair

of said terminals leading to the power-current
‘and normally closed, affording means whereby

- a car or train occupying one section or block
~ of the sectional conductor will energize said

30
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electromagnetic influencer thereby operatmg
said circuit-controller, said circuit- controller
opening the pair of said normally closed ter-

minals in its own respective apparatus and

thereby taking the power-current away from

the 1mmed1ate sticceeding section or block of

the sectional conductor.

9.. Inanelectric raillway, the combination of
a track-block, asectional conductor extending

along the same and supplying the cars or.
trains with current, branch conductors ex-
tending from sections of the sectional con-
including an electromagnetic influ-

ductor,
encer connected with two respective pairs of

terminals in the preceding section, said ter-.

minals leading to two respective distinet cur-

rent-feeders one of which supplies the power-
_current and the other a weaker current, said

pairs of terminals being under control of the

50
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preceding section’s likewise-arranged circuits

and apparatus, a circuit-controller, one pair

of said terminals leading to a weaker or re-

duced current and normally open, means
whereby a car or train occupying one section

of the sectional cond uctor will energize sald'

electromagnetic influencer, operating said cir-

cuit-controller, said circuit-controller closing
“the pair of said normally open terminals in

its own respective apparatus, thereby admit-
ting the weaker or reduced current to the im-
mediate succeeding section or block of the
sectional conductor. . '

10. In an electric raﬂwav., the combination
of a track-block, a sectional conductor extend-
ing along the same and supplying currents to

branch conductors ex-
tending from sections of the sectional con-
*ductor, including an electromagnetic mﬂu-

760,223

thé cars or trains,-branch conductors extend-
ng from sections of the sectional conductor,
m(:ludmcr an electromagnetic influencer con-

nected with two respective pairs of terminals
in the preceding section, said terminals lead-

| ing to two respective distinct current-feeders
one of which supplies the power-current: and

the other a weaker current, said pairs of ter-

‘minals being under control of the preceding

section’s hkewme-arranwed circuits and appa-
ratus, one pair of said termmals leading to the
power-current and normally closed, and the

other pair of sald terminals leaudmﬂ' to the
weaker or reduced current and normally open,

‘means whereby a car or train occupying one
section or block of the sectional conductor,
with- the preceding section or block also oc-

cupied will energize said electromagnetic in-
fluencer thereby closmo said pair of norma,lly
open terminals in its own apparatus and there-
by rendering its own immediate succeeding
section or block of the sectional conductor in

‘the same secondary electr lcal condltmn as sald

intermediate section.
11. In an electric railway, the combmatlon

of atrack-block, a sectional conductor extend-

ing along the same and supplying currents to
the cars or trains, branch conductors extend-
ing from sections of the sectional conductor,
1ncludm0' an electromagnetic influencer con-
nected mth two respective pairs of terminals
in the preceding section, said terminals lead-
ing to two respective dlstmct current-feeders
one of which supplies the power-current and
the other a weaker current, said pairs of ter-
minals being under control of the preceding
section’s hkewme arranged circuits and appa-

ratus, one pair of said ter rminals leading to the
power -current and normally closed, means
whereby a car or train passing from one sec-
tion or block of the sectional conductor will
deénergize said electromagnetic intluencer,
thereby rendering normal the normally closed
terminals premously opened by said c¢ar and

f.thereby restoring the power-current to the
immecdiate SHCCBGleD’ %ectmn or block of the

sectional conductor.
12. In an electric railway, the cembma,tmn

of a track-block, a sectional conductor extend-

ing along the same and supplying currents to
the cars or trains, branch conductors extend-
ing from sections of the sectlonal conductor,
including an electromagnetic influencer con-
nected mth two pairs of terminals in the pre-
ceding section, said ferminals leading to two
respective distinet current - teeders one. of
which supplies the power-current and the
other a weaker current, said pairs of termi-

“nals being under control of the preceding sec-

tion’s hkemse-arranﬁ'ed circuits and appara-
tus, one palr of said terminals leading to the
Secmd or weaker current, means whereby a
car or train passing from one qectlon or block
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of the sectional conductor will deenermze said
‘electromagnetic influencer thereby rend ering
normal the normally open terminals previ-
ously closed by said car and thereby taking the
weaker or reduced current away from the im-
mediate succeeding section or block of the
sectional conductor,

- In testimony Whereot I have aflixed my sig-
nature in presence of two witnesses. |

THOMAS D. LOVELL.

Witnesses:
Wirriam A. COPELAND,
Ropt. M. BAmney.
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