No. 786,368. - . | PATENTED APR. 4, 1905.
- J. LEMIRE.

RAILWAY SIGNALING SYSTEM.
~ APPLICATION FILED 00T, 3, 1904,

TSEEET8-—SHLET 1,

- ' _il I Cc=—1._
'
F |
\
| -
N
§
N
1\
\

7

-
L e - il

wi Y

- y.r
%

f

)

N

20 o . -

‘Witnesses:

Jé@/z Lr€772 27 Elnventor,

Attorneys




No. 786,368 " . PATENTED APR. 4, 1905,
. ~J. LEMIRE. -

RAILWAY SIGNALING SYSTEM.

APPLICATION FILED 0OCT. 3, 1904, |
T SHEETE—SHEET 2,

. f::' - &_2_
7 // Y 7,
65
| 68 69 N
N b\ 66
. % ./57
7’3{ P 2/ ° 2 77
/
— 1": e/t 8 N\ &
— p——— il i
R 2(5 | GAN gﬁj - 84 il 57
- <@ |/ L 59 — 3 £
7 | A by s i B
\ w I — :“) 4 \.
20 o F T o 8 ~ ' 55 %
N
&
N
N
N
N\
N

ARD- < /4 7 .
Witnesses: £ 95 _‘5?5 G s 0(@)27}25677227"leent0n

mﬁ Al

Attorneys




No. 786,368, . _ PATENTED APR. 4, 1905,
B 1. LEMIRE. -
RAILWAY SIGNALING SYSTEM.

APPLICATION FILED 0CT. 3, 1904.
7T SHEETS—SHEET 3,

T 4

2
N R \
N of %N Y Q!
| g
D N
—
Witnesses: - o Jd—?d_gjjfz szz_éz}'t;lnventor,

W«/ﬁw—f\ | By?( Y .

S 4y | . | |
g, H M | o Attorneys




No. 786,368, | - PATENTED APR. 4, 1505.
| " J. LEMIRE. ' -
 RAILWAY SIGNALING SYSTEM.

APPLICATION FILED 0CT. 3, 1904.
| - ' 7 SHEETS—SHEEET 4.

m —_
. . | o — . “\:;
| 3
L() | | Eﬁg 1 RO
] _ ! .
] .
H | _ N \t _
3 VA
i@@ T yié . _.J-*" é“"ﬁt :
b s T s
| !
\ e
N ,:
\. .
W« /
Q
Witnesses_: | . o Jb@ﬁﬁ?ﬁ?iﬁ@ Inventof,
VTS L. 'I J | I : | 3y - o : f' o
‘g, {/ ‘0 . | | | . A I .
~ .H,__ _ B ———————— W




No. 786,368. PATENTED APR, 4, 1905.

J. LEMIRE.

RAILWAY SIGNALING SYSTEM.
APPLICATION FILED 00T, 3, 1904,

TSHEETS8—8HEET 5.

\;\I : }3 . \ - )
o6 4 |
\yu g _ € \h
| 'w} - ¥ ?\w_' Lﬂ} DD—‘H“'P
ol ooElh s
| I - r ST‘E
N0, B e D
I N : e '“D“H”‘I
~* E}l’ \* - RN
U >
___‘\\ \1 u
VI _ B \)L\F ’ ! “I
Q- ] ] : '
oo T | A, R S : J@
AR AY d i
‘NN} | N
£ ’ |
N\
4—ﬂn—mﬂr

g —7 HHL

Jﬁd_&j)fl L7 Z"?"éf Inventor,




No.786,368. ~ PATENTED APR. 4, 1005.
‘ - - J. LEMIRE. '

RAILWAY SIGNALING SYSTEM.
APPLICATION FILED 0CT. 3, 1904,

7 SHEET8—S8HEET 6.

@
2w

/4

Witnesses: Jasé/yé Z@/?ZU e, '”Ve“m"’

M

Attorneys




7 SHEETS—SHEET 7.

PATENTED APR. 4, 1905.

r T TT T T T T T e s m ey

)

Y

!

.-—}""'
J

3

Soseplr Lieinire, Inventor,

J. LEMIRE,
RAILWAY SIGNALING SYSTEM.

APPLIOATION FILED 0CT, 3, 1904,
N

SR

Witnesses:

_ No.'786,368.'

By v et _
- N - Attorneys

i

L rTe Ca.

ATT & S PMELME LIThO




No. 'Y86,368.

UNITED STATES

Patented April 4, 1905,

PAaTENT OFFICE.

JOSEPH LEMIRE, OF DRUMMONDVILLE, CANADA. ASSIGNOR. BY DIRECT
AND MESNE ASSIGNMENTS, TO THE AUTOMATIC RAILWAY SIGNAT.

COMPANY, LIMITED.

RAILWAY SIGNALING SYSTEM.

- SPECIFICATION forming part of Letters Patent No. 786,368, dated April 4, 1905.

Application filed October 3, 1904, Serial No. 226,383,

To all whom it maiy corncern:

Be 1t known that I, Josepr Lemire, a sub-
ject of the King of Great Britain, residing at
Drummondville, county of Drummond. in the

5 Province of QQuebec, Canada, have invented
certain new and useful Improvements in Rail-
way Signaling Systems; and I do hereby de-
clare that the following is a full, clear, and ex-
act description of the invention, such as will

'o enable others skilled in the art to which it ap-
pertains to make and use the same. |

This invention relates to a new and useful
imprevement in railway signaling system and
means tor carrying into operation the system

t5 of signaling hereinafter deseribed by means of
which each train in passing over a track
equipped with the system will only partially
close a semaphore-operating circuit through
a serially -arranged bank of electromagnets

20 whose armatures are carried by spring-actu-

- ated armature-arms adapted to cooperate with
locking means which are so arranged as to be
tripped or released by the next succeeding ar-
mature-carrying arms of theseries: and it con-

25 sists 1n certain features of novelty in the said
system and the mechanism used for carrying
the same into effect, all as hereinafter more
fully described, and specifically pointed out in
the claims. -

30 Theobject of the invention is to produce a
system of the character described in which a
single train will partially close and lock in a
semaphore-circuit or a series of such circuits
through serially-arranged electromagnets,and

35 such circuit or circuits will be completed by
means of a second train traveling in the same
zone or by means of a track-switch or by a
station-switch adapted to be controlled by the
operator. | |

40 In the annexed drawings, in which similar
charactersof reference indicate corresponding
parts in all the views, Figure 1 isa plan view
of the electrically-operated serially-arranged

bank of magnets described. Fig. 2 is a sec-

45 tional view taken online22of Fig. 1. TFie. 3is
an end view of the parts shown in Fig. 1, with
thefrontof the casing removed, taken substan-

tially online 33 of Fig. 1. Fig.4isafrontend

| view, enlarged, with some parts broken away

and some parts removed. Fig. 4* is a detail 5o
hereinafter described. Fig. 5isaview looking
toward the rear face of the front plate shown
in Fig. 4; and Fig. 6 is a diagrammatic view

‘1llustrating the electrical connection of the va-

rious circuits with the electromechanically- 55
operated parts of the system, showing the gen-
eral arrangement thereof when in position.
Figs. 7 and 8 are respectively enlarged de-
tails provided for the purpose of better illus-
tration of details shown in other fionres and 60

hereinafter more fully described.

For a better understanding-of the system it
will be necessary to describe certain features
of the apparatus used for carrying the same
into effect, which apparatus is illustrated in 65
the drawings, wherein the magnets A, B, C.
D, and Ii are shown in position upon the base-
board 20, upon which the contact-posts 1°, 2°,
3% 4%, 5% 6° 7% 8% and 9°are secured, to which
posts connecting-wires of the system are 7o
adapted to run, as shown in the diagram re-
ferred to. The magnets A to I, inclusive, are
provided with spring-actuated armature-car-
rying arms 21, 22, 23, 24, and 25, which, as
shown in Fig. 2, are balanced upon the shaft 73
26 by means of the springs 27, which springs

- bear at their lower ends against said arma-

ture-carrying arms and are adjustably locked

In position at their upper ends beneath the
cross-plece 28, through which project a series 8o
of adjusting-screws 29 for varying the tension

of said springs. |

As will be evident, suitable insulation is
necessary for the circuit-carrying parts of the
device; but as such insulation is well under- 8s
stood in connection with this class of devices
it will not be described in detail.

In the consideration of the apparatus as
shown the magnets A, B, C, and D are re-
ferred to as a " bank,” aud in the specification go
and 1n some of the claims hereinafter the term
“bank” is employed to indicate said magnets
for convenience of description: but it will be
understood that any convenient means which
wiil accomplish the same function is intended o5
to be covered by the term ‘"bank.” and the
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magnets are merely shown by way of 1illus-
trating one means of performing the neces-
sary operation. While the magnets A to D),
inclusive, are hereinafter referred to by the
term ‘‘bank,” it will be understood that all
of said magnets are not necessary, and any
three seriallyv-cooperating magnets similarly
arranged and adapted to perform the same
function will be understood as included within
the term *‘bank?” if they are so connected as
to successively lock and be released by the suc-
ceeding magnet during one operation and close
a circuit when two magnets are locked upon
another operation of the device.

By means of connections of any suitable

character the magnets A I3 C D are arranged
to operate serially when a train is passing
over a track equipped with the present inven-
tion, and for better understanding of such
connection reference is made to the diagram-
matic view, Fig. 6. Referring, however, to
the detail parts of the apparatus illustrated
in Figs. 1 to 5, inclusive, and commencing
with magnet A, it will be noted that the ar-
mature-carrying arm 21 thereot extends be-
yond its magnet and terminates at 30 In a
beveled end portion which is adapted to co-
operate with the correspondingly-beveled re-
leasine member 31, carried by the arm 32,
which extends upwardly from the rockable
shaft 33, which shaft carries a locking-arm
adapted to cooperate with the magnet-carry-
ing arm 22 and release the same upon depres-
sion of the arm 21. Cooperating with the
arm 21 is a beveled and rockable catch 33,
which is pivoted at 34 and held normally in
engaging position by means of the spring 35%,
as shown in Fig. 4. Energizing the magnet
A will draw downwardly the magnet-carrying
arm 21, so as to lock the same under the
member 33°, thereby carrying the beveled pin
35 into contact with the terminal 36, which
by reason of the circuit connections estab-
lished will partially close a semaphore-circutt,
said circuit being carried by the conductor 37
common to all the magnets A to D, inclusive.
(Shown connected in Fig. 1.) Thearm 35 and
contact 36 are duplicated in connection with
each of the magnets A to D, so that when
any of said magnets A to D is energized and
its armature - carrying arm is depressed a
contact will be established through corre-
sponding members 35 and 36 for each of sald
magnets, and thereby partially close a sema-
phore circuit. Assuming that the arm 21
is depressed and locked by means of the
member 33", if the arm 22 is depressed its
outer end will bear upon the arm 38, which
as shown in Fig. 4, extends upwardly from
the bell-crank lever 39, which being pivoted
at 34 terminates at its upper end in the hook
33" for locking the arm 21, so that the arms
21 and 22, operating serially, the arm 21 will
be released by the arm 22 and contact of the
members 35 and 36 of arm 21 will be broken,

|
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while a corresponding contact will be estab-

lished with relation to the arm 22. When
the arm 22 is depressed, this armature-arm
will be locked by means of the hook or angular
extension 41, carried by the arm 42, which 1s
supported uponsaid shaft 33. The tendency
of thespring 43 is to throw the locking-shoul-
der 41-into engagement with the forward end
of the arm 22, so that when said arm has passed
below the shoulder thereof said spring will

cause said member 41 to lock the arm 22 1n

its depressed position, again establishing con-
tact between corresponding members 35 and
36 and partially closing the semaphore-cir-
cuit.  Assuming that the arm 22 is locked,
depression of the arm 23 will cause a release
of the arm 22 by reason of the contact of the
pin 46 on the free end of the arm 23 with a
member 47, carried by the arm 48, which arm
48 is supported upon the shaft 33%, which 1s
an extension of the said shaft 33, before re-
ferred to, and 1s likewise provided with a
spring 43*, adapted to hold said member 48
normally in position to contact with said pin.
Carried also by the shaft 33" is a locking-
hook 49, which is shaped exactly like the
member 41 42, which serves as a locking
means forthe arm 22. These parts are shown
in detail in full and dotted lines in Kig. 47,
wherein the armature-arm 22 is shown in po-
sition to be engaged by the shoulder 41 of
said member 42 in full lines and in engaged
position in dotted lines. When the arm 23
is locked in the order describec, the beveled
member 50 is brought into close proximity
to the beveled outer end of the armature-arm
24, approximately asshown in Fig. 2. This
member 50 is carried by an arm 51 upon said
shaft 33 and if the magnet D is energized
the arm 24 is drawn downwardly, causing
the beveled outer end of its arm 24 to con-
tact with the beveled face of the member
50, thereby retracting said member 50 and
rocking the shaft 33* to carry the locking
means for the armature-arm 23 away from
said arm and permit its spring 27 to free 1t
from engagement with said locking means.
In this operation—that 1s, 1n the operation
from A to D—the magnet D is not locked.
Lockinge means are provided, however, for
the arm 24 when the operation 1s reversed—
that is, when said arm 24 is the first ot the
arms depressed. Thisoccurs when, by reason
of the contacts established, the circuits are
operated in the opposite direction. When
the magnet D is the first to be energized 1n
the series, its arm 24 will contact with the
beveled locking - hook 33° and be engaged
thereby, sald member 33° being carried by a
bell-cranlk lever 39*, which 1s pivoted at 34
as shownin Fig. 4, and said bell-cranklever 1s
controlled by a spring 35" corresponding to
a similar spring at the opposite side of the
apparatus.

Assuming that the magnets are to be ener-
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O‘IZOd in the inverse order to that previously | only one magnet B or C‘ 1s energized, its arma-
descrlbed that 1s, commencing with D and ture—arm Wlll contact with the msulatlen roclk-

ending with A—the magnet D 1slocked by the | ing arm 57, said arm will rock on its pivot 60,

hook 33“ and contact is established thmuU'h and the eontects 58 and 59 will not be brouoht

5 an arm 35 and terminal 36, when the macmet together; but if both arms 22 and 23 are held 70
D is energized. When the magnet C 1s ener- | in a depressmo* position the pressure on op-
gized tollowmcr D, itsarm 23 will contact with | posite sides of the pivot 60 will depress the
the upper end of the arm 33", which is pivot- | arm 57 and carry the members 58 and 59 into
ally carried by said bell- crank lever 39", and | contact, thereby closing circuit from contacts

10 continued depression of the arm 28 will roek A’ to contacts C’ throuc‘rh members 58 and 59, 75
sald bell-crank lever upon its pivot, thereby closing circuit threufrh lines 55 and 56, where-
releasing the hook 33° from the arm 24, where- upon the semaphore 1s thrown to mdleate
upon said arm 23 will be locked by the arm | danger.” When the magnet A is ener o1zed

49 betfore referred to. When the magnet B | and loeked and Cis next energized and loels.ed

15 1s nextenergized, its arm 22 will be depressed the circuits 55 and 56 will be closed to sema- 8o
and a pin 46“‘ carried by said arm 22, will con- | phore 1°. Thisis true if magnet C 1s locked
tact with an 1nehned plate 46", theleby rock- | and A is next locked. If magnet B is ener-
ing an arm 48° upon the shaft 33 and releas- oized and locked and D is next energized and
ing the arm 23 from its engagement with the leeked the same relative circuit will be es-

20 arm 49. In this opemtion sald arm 22 will tabllshed and said circuit will be closed if this 8
contact with the arm 38 referred to and rock | order is reversed to lock D and then B.
the bell-crank lever 39, so as to carry the hook Corresponding to the contacts 1* of the dia-

33" out of alinement with the armature-arm gram 1s the balanced arm 65, carried on the
21, as shown in full lines in Fig. 4. When | shaft 66. Said arm 65 is ptemded with ex-

25 the magnet A 1s next energized, its arm 21 will | tensions 67 and 68, which form terminals. On 9o
be depressed carrying its beveled end 30 re- | the arm 65 is a bloek ot 1nsulation 69, to which
ferred to into contact with the member 31, | is pivoted the hanger 70, having the beveled
thereby rocking the arm 32 upon said shaft | offset 71, which is struck by the pin 46* on
33 to carry the loehmcr member 41 out of en- deplessmcr armature-arm 23. A pin 72 pro-

30 gagement with the arm 22; but as the hook | jects laterally from the insulation-block €9 in 95
33" has been held 1n an 1bnorma,l position by | the path of movement of the hanger 70 be-
reason of the depression of the arm 38 the | low its pintle 66, and when the arm 23 is de-
armature-arm 21 will not be locked in its de- pr essed the heno er 70 is rocked, carrying it
pressed position. into contact with pin 72 and 1001-..1110 the ter-

35 As will be evident from the diagrammatic | minal 68 into momentary contact with a ter- 100
view and the description of circuits follow- | minal at 1%, the circuit being as follows: Be-
ing, the semaphore-circuit will be closed upon | gInning w1th ground at station 1% to post 7¢
energlzing any two magnets of the series A threucrh bettew and line T4*, post 6° I‘lﬂ‘ht
to C, melusn e. This 1s accomplished as fol- | hand &/, 1%, line 7 3, and 1°¢ to the next smtlen

40 lows: The terminals 36 of magnets A and D | thence thIOUOh 4°, normally closed coil 6* te 105

‘are electrically connected by a line leading | magnet D, henee to ground at station 2"
from the semaphore-circuit at 55 to post 9“’ When the pin 46" passes the beveled offset 7 1,
thence to terminal 36 of magnet D and to ber- the balanced arm 65 rocks back to its normal
minal 36 of magnet A, passing the terminals | position to break contact at 1*. Contacts 3

45 36 of magnets B C, as shown in the diagram, | are controlled by similar means, includinge the 110
wherein the membels 35 and 36 of the banh balanced arm 65* on shaft 66 WIth arms 67*
of magnets are lettered A’, B', ¢/, and I, | and 68" , Insulation-block 69°, henﬂer‘ 70*, hav-
corresponding to their reSpeetwe magnets A 1ng beveled offset 71" aetueted bgf pin 46* on
to D, inclusive. If either magnet A or D 1s the armature-arm 22.

50 ener crlzed and either of the magnets B ( is Battery - circuit 74 leads from battew to 115
likewise energized, circuit will be established | post 6° thence to contacts ¢/, (shown in the
through line 55 by reason of the contact of dmm am, ) which contacts are normally closed:
the members 35 and 36 of B C through con- but as these contacts are represented mechen—
tacts B' C' of the diagram, thence back throuu‘h 1cally in the apparatus by the bridges 75 on

55 line 56, leading to the semaphores. Qen— armature-arms 21 and 24 it will be evicdent 120
tacts B' C' are both on the same line 56. If | that such contacts will be broken when said
either magnet B or C is energized and the | arms are down—that i 1s, when their magnets
other of sald magnets 1s also energized, as | A and D, respectively, sleenero*ved—_and the
may happen when two trains are approaehmo’ sema,phor'e 1%, 2° or 8° will not be actuated

60 in the same zone, the arms 21 and 22 wﬂl both | when both mag nets are energized in a single 125
bearupon the msula,ted rocking arm 57, which | bank.
1S SU pperted normally by the spring-arm- 58, When magnets Band C are sucecessively en-
which arm is in circuit with the contact A’ ergized, it will be evident that the arms 79
and bears against the other spring-arm, 59, | are over lapped and locked to hold the lock-

65 which is in circuit with the contacts (V. When ing-hooks 33" and 33°in abnormal position, 130
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g0 that the magnets D may be energized from
the next adjacent semaphore-circuit without
locking the arm 24 under the hook 33° or the

magnet A may be energized without causing

its arm 21 to become locked.

A train traveling in the direction of the ar-
row 7 closes the contacts 1, thereby establish-
ing a circuit through magnet C in semaphore
1%, which circuit actuates the armature-plate
of said magnet, momentarily closing the con-
tacts 1* and establishing a circuit through
magnet D of semaphore 2°.  When the train
reaches the point 2, it closes the contacts there-
at, and thereby establishes a circuit through
the magnet B of semaphore 1%, actuating the
armature of said magnet to momentarily bring
together the contacts 3" of semaphore 1%, which
establishes a circuit through magnet A ot the
preceding semaphore, thereby releasing B,
which has been previously locked in the or-
der hereinafter described as to semaphore 1°.
When A releases B, then A does not lock.
When the train reaches the contacts 3, it
brings the said contacts together and estab-
lishes a circuit through the magnet C of sema-
phore 2°, thereby actuating the armature of
sald magnet, which action momentarily brings
together the contacts 1% of the semaphore 2°,
which establishes a circuit through the mag-
net D of the semaphore 3°. When the train
reaches the contacts 4, it closes the circuit at
that point, which energizes the magnet I3 of
semaphore 2°, thus actuating the armature of
said magnet to momentarily close the contacts
3", thereby establishing a circuit through
magnet A of semaphore 1. When the train
reaches the contacts 5, it brings same together
and establishes a circuit through the magnet
C of semaphore 3% actuating the armature of
said magnet and momentarily closing the con-
tacts 1* of semaphore 3°and establishing a cir-
cuit through the magnet D of the next suc-
ceeding semaphore. (Not shown on the draw-
ines.). When the train reaches the contacts 6,
it closes a circuit at that point, which ener-
oizes the magnet B of semaphore 3% thereby
actuating the armature of said magnet and
momentarily closing the contacts 3* and estab-
lishing a circuit through the magnet A of
semaphore 2°. The succeeding contact, (not
shown,) which will be operated by the train,
operates the armature ot the magnet C of the
next succeeding semaphore, (not shown,)
which momentarily closes the circuit that op-
erates upon the magnet D of the second suc-
ceeding semaphore, and so on. Hach contact
operated upon by the train 1n passing serves
to energize the respective magnets to which
they are connected successively in the man-
ner described. |

Assuming that the track is clear and there
is no train upon any section of it, all of the

“magnets in the varilous semaphores are de-

energized, and the parts are all normally re-
leased excepting those contacts which remain

786,368

‘normally closed and which will be hereimatter

described, and for purposes of better illustra-
tion those contacts which are normally closed
are marked by a bracket (]) on the diagram.
As the train passes over the track in the di-
rection of the arrow 7 the first magnet ener-
oized by means of its connected contact and
hattery is the magnet C of each semaphore,
and this magnet in turn serves as a means for
energizing the magnet D of the next sema-
phore approximately simultaneously with it.
It will thus be observed that the first track-
contact of each series of magnets serves to en-
ergize two magnets in successive semaphores.
This is also true of a train coming in the op-
posite direction, in which case the other track-
contact of the respective semaphores becomes
the first contact, and the operation is in re-
verse order, as will be hereinafter explained.
When the train reaches the second contact 2,
it energizes the magnet B of the respective
semaphore, as has been hereinbefore ex-
plained, and releases the armature of magnet
C of the same semaphore, it being understood
that the armature of said magnet had been
temporarily locked in closed position when
first acted upon, and the movement of the ar-
mature of the magnet B, as has been explained,
serves to energize the magnet A of the pre-
ceding semaphore approximately simultane-
ously with it, and the movement of the arma-
ture of the magnet A in the preceding sema-
phore serves to release the armature of the
magnet B of that semaphore which has up to
this time been locked in position— that 1s, af-
ter having been closed by the passage of the
train over the said preceding contact. The
magnet A, however, is not locked in position
by the impulse given at this time. In asimi-
lar manner the various armatures of the mag-
nets are successively released by the action of
a passing armature through the passage of a
train over the connected track-contacts. It
is understood that the various armatures, with
the exceptions hereinafter mentioned, are
temporarily locked in position whenever ac-
tuated by the corresponding magnet and are
held in said locked position until released, as
stated and as will be hereinatter more tully
described.

The operation as explained is precisely the

| same, butin a reverse order when the train 1s

traveline in an opposite direction to that de-
scribed. The magnet E operates in conjunc-
tion with a track-switch and station-switch
which have not yvet been explained and which
will be described more fully hereinatter.
The successive operation of the various ar-
matures of the magnets has thus far been de-
scribed, assuming that one train only is pass-
ing over the tracks. We will now, however,
assume that a train is at a standstill at any
point on the line, and a second train is follow-
ing, for example. The train at a standstill 1s
positioned on the section of track between
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the contacts 5 and 6, as at 9, and has been

traveling in the direction indicated by the ar-

row 7. The contacts at 5 having been brought
together, the circuit energizing the magnet C
of semaphore 3° has been closed and the con-
tacts 1" have been momentarily brought to-
gether, thus establishing the circuit which
energizes the magnet D of the next succeed-
ing semaphore, (not shown), thus actuating
the armature of said magnet D and bringing
together the contacts corresponding to D'.
This partially closes the cireuit, which circuit
will operate the said semaphore, and the move-
ment of magnet C in semaphore 3° brings to-
gether the contacts (' of the said semaphore
to partially close the circuit operating the
same. The said armature D of the succeed-
ing semaphore and the armature C of sema-
phore 3° remain in the locked position as long
as the train 1s on the section of the track be-
tween the contacts 5and 6. Tt is understood
that the train in passing the contact 4 has
closed the cireuit which operates the arma-
ture of magnet B of semaphore 2° to partially

close the circuit at B’, which cireuit operates !

the semaphore 2°. This armature remains in
1ts locked position until released by the action
of the armature of magnet A in semaphore
2°, which is energized to release armature B
after contact at 6 is closed, as has hereinafter
been explained when the contacts 4 are closed
by the train. A train traveling in the same
direction as has been indicated approaches
the contact 1, which, it will be observed, is
the second section preceding the section upon
which the train is stalled. The said contacts
1 are closed by the approaching train and
establish a circuit which energizes the magnet
C of semaphore 1% thereby closing the circuit
which energizes the magnet D of 2°. This
magnet actuates its armature which is locked
In position and which closes the contact D’
of 2°.  Now it will be observed that an elec-
trical circuit has been established which will
operate the semaphore 2° through the contacts
B" and D', which lead to the posts 8 and 9.

respectively, and thence to the batteries or .

source of electrical supply and the semaphore,

the projections of the armature-plates of the

magnets B and D forming two ends of a
bridge which contact with the terminals of
the said semaphore operating circuit at the
points indicated. The operator of the second
train 1s thus notified that the track is not
clear and may take the proper precautions.
As soon as the train which has been at a stand-
still at 9 passes on and operates the contacts
6 1t establishes a circuit which will energize
the magnet A of the semaphore 2%, and this
will release the armature of the magnet B,
thereby breaking the circuit adapted to op-
erate the semaphore and allow said sema-
phore to return to its normal position, which
incicates no danger ahead. The train which
has been signaled is thus notified that the

track 1s clear. In the same manner a train
following the second train may complete the
circults, which will set the semaphore pre-
ceding it. Of course it will be readily under-
stood that these sections may he any number,
according to the length of the line: but it is
also understood that the semaphore and its
set of contacts and circuits must be provided
for each section.

We willnow assume that a train is approach-
ing the stalled train from the opposite direc-
tion, and for the matter of better illustration
we will place the train between the contacts 1
and 2, asat 10. A train passing over the con-
tact 1, as has been heretofore stated. closes
the circuit which operates the armature of
magnet C of semaphore 1° and the circuit
which operates the magnet D of 2%, thereby
partially closing the circuit of the semaphore
2°at D'. A train traveling in the direction
opposite to that indicated by the arrow 7 will
when it reaches the contact 4 establish a cir-
cuit at that point which will operate the ar-
mature of the magnet B of 2%  This com-
pletes the circuit at B" of the semaphore 2,
which has been partially closed at I, thereby
operating the sald semaphore to indicate to
the operator of the train that the track is not
clear ahead. Assuming now that the stalled
train 1s located between the contacts 4 and 5,
as at 11, and a train is following in the direc-
tion indicated by the arrow 7, the stalled
train in passing over the contact 4 has closed
a circult which operated the armature of mag-
net B of the semaphore 2° and partially closed
the circuit of that semaphore at B. The fol-
lowing train as it reaches the contact 3 closes

C of semaphore 2°, thus completely closing at
58 and 59 the circuit which operates the sema-
phore 2°, thereby properly setting the sema-
phore-signal toindicate ““danger.” To further
illustrate the operation of the signal when a
train is coming in the opposite direction to
that indicated by the arrow 7

7 and another
train which had traveled in the direction of
sald arrow 1is stalled between the contacts
2 and 3, as at 12. This section corresponds
In every respect, except probably in length,
to the section between 4 and 5 and every al-
ternate section preceding and succeeding
thereto. The armature of the magnet D in
semaphore 2 is locked in position to partially
close the circuit of the said semaphore at D',
having been thus positioned by the contact of
the train, which is now considered as stalled,
with the contacts at 1, at which time cireait
1s broken at contacts @, so that magnet A of
preceding bank cannot be energized to release
arm 22 of sald preceding bank and release

the semaphore, which is set behind the train

at 10. The train coming in the direction op-
posite to that indicated by the arrow will when
1t reaches the contact 4 close the circuit which
operates the armature of the magnet B, there-
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by closing at B’ the circuit which operates the
semaphore 9f the zone of which it is essential
at the secmons setween the various contacts

should be of sufficient length to permit the
stopping of the train W1thm an ftbsolute,y

safe distance of the obstruction on the track.
It will be 1eaﬂlh ohserved from the deserip-
tlon already given that as soon as the stalled
train begins to move ahead it automatically

breaks the circuit, (which has been established

by a train following, as described,) and thus
allows the SLHI‘L])hOlB to assume 1ts normal or

““safe” position, which indicates a clear track
ahead.

Thustar the oper ation ot the %emaphm e has
been described in conjunction with trainsonly;
but it 1s obvious that many switches as to
sidings, &c., are provided along a line which
may be 0pened at any time and Wthh must be
properly set before a train can pass with safety.
To provide against any accident from anopen
switeh, there is provided a series of electrical
connections between the semaphore and switch
mechanism which may be operated to par-
tially close by grounding the semaphore-cir-
cuits when a switech is open. One or more
switches may be located in each semaphore-
section of track; but in the diagram of connec-
tions but one switch is shown 1n conjunction
with two adjacent semaphores. The said
switch 16 in the diagram is located between
semaphores 1° and 2°, the operation being as
follows: Contact at 16 being closed, 1f 2 1s
closed B’ of 1*will be operated, and then the
circuit will be from ground at 16 to post 5°at
9% then line to SWltches L, and Kat 1° thence
to post 5° at 1% through K, (z, and 7 to bat-
tery and 0‘1"01md the %em%phm e 1° being op-
erated by means of closed contacts D’ and B,
The same result occurs at 2° upon the closing
of the contact 4. The line continues from 7" to
the binding-post 6°in each semaphore,thr ough
the battery to the oground, and forms a com-
plete circuit in either semaphore when the
common terminal G’ contacts with the termi-
nal 7. This energizes the magnet I in the
corresponding semaphore, thereby moving
the armature of said magnet, which in turn op-
erates to move the armature of the magnet D.
The contact 7° in the semaphore 17 1s brought
into contact with the said common terminal
when a train operates upon the contact 2 to
actuate the armature of the magnet B insema-
phore 1°.  The movement of the armature of
the magnet B serves, in conjunction with the
levers and connections heretofore explained
in the operating mechanism, to br ing the said
common terminal and the contﬂot 7" into en-
cagement with one another, thereby com-
pleting the circuit which actuates the arma-
ture of the magnet E. The movement of the
armature of the magnet B partially closes the
semaphore-circuit at B', and the movement of
the armature of the magnet D through the
medium of the armature of magnet L serves

| described
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t0 completely close the semaphore-circuit at

D’ thus operating the semaphore to 1ndicate
dantrm » The semaphore will remain 1n

this position until the switch has been turned
to its normal position and the circuit at that

point broken, thus breaking the semaphore
oround - circuit at the point D'. A train
tl"‘i.velmg in the direction opposite to the ar-
rows will operate in conjunction with the con-
tact 4 to energize the magnet B of semaphore
2% to close the circult which operates the ar-
mature of the magnet E and D of the same
semaphore in a manner similar to that just
for semaphore 1°. Thesemaphore-
circuit of 2°1is closed and the semaphore is
set to indicate ** danger,” and remains thus set
antil, as hereinbefore stated, the switch 1s re-
turned to its normal position and the contact
at that point broken. It is obvious that all
switches must operate in conjunction with the
semaphores at each end of the section in which
they are located.

At stations along the road means are pro-
vided whereby the adjacent semaphore 1n
either direction may be set for an approach-
ing train from the station. In the diagram
thele, 1s shown two stations, one betwee-n the
semaphores 1% and 2" and the other between
the semaphore 3* and the next succeeding
semaphore considered from a direction 1ndi-
cated by the arrow 7. If the operator at the
station located between the semaphores 1* and
9% desires to siegnal a train approaching in the
direction indicated by the arrow Y, he throws
the switch-arm K to the contact X', thereby
orounding the line and bringing the line lead-
Ing to the magnet K of the semaphore 17 1nto
the same condition as it would beif theswitch
16 were open, which condition has just been
described, and when the train engages the
contacts 2 it energizes the magnet B and
brings about the same condition as has here-
tofore been explained and operates the sema-
phore 1° and the semanhm e remalns in the
position indicating *‘danger” until the arm K
has agaln been thrown back by the operator.
If the operator desires to signal a train com-
ing trom the opposite direction to that indi-
cated, he throws the arm L to engage the con-
tact I and grounds the line leading from the
binding-post 5° of semaphore 2% and brings
about the same conditions as have just been
deseribed as existing 1n the semaphore 1°
when the arm IC has been tlnown over to
oround the line. While the arm L i1s in the
position just described—that 1s, 1n contact

w

with the terminal I/ —a train when engaging

the contacts 4 establishes a circuit which ac-
tuates the armature of the magnet B of sema-
vhore 2° and closes the circuit which oper-
ates the semaphore. When both arms I and
L are thrown over, the lines from both sema-
phores are grounded, and thesemaphores will
be operated upon the approachof a train from

 either direction when said train contacts with
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the proper contacts on the track.
vious that these stations may be located at

any predetermined points along the line and

at any distances apart and that any number
of semaphores may be arranged or set be-
tween adjacent stations, or stations may be

arranged as near together as between each
semaphore-section.

If the operator at a station desires to be
notified of the approach of atraintothe sema-
phore from either direction, he may set the

arm K to contact with the terminal K% in

which case he grounds the line from the sema-
phore 1° which will bring about a condition
admitting of the operation of the semaphore
when a train engages the contact 2: but the
position of the arm as described will estab-
lish a circuit through the magnet O, and this
magnet serves to draw its armature toward it
to close a bell-circuit at O, thereby ringine a
bellorsimilaralarmin thestation. By throw-
ing the arm L into contact with the terminal
L hemay be notified of the approach of atrain
from the other direction. It will be observed,
however, that the position of the arms L and
K to ground the lines at K* or L? will also
bring about a condition which will set the
semaphores to stop the train as well as sound
the alarm.

While I have shown in the accompanying
drawings the preferred form of my invention,
1t will be understood that I do not limit my-
self to the precise form shown, for many of
the detalls may be changed in form or posi-
tion without affecting the operativeness or
utility of my invention, and I therefore re-
serve the right to make all such modifications
as are 1ncluded within the scope of the fol-
lowing claims or of mechanical equivalents
to the structures set forth.

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

1S— 1
1. Inasemaphore railwaysignaling system
adapted for connection with a railway-track,
a plurality of track-contacts, a semaphore, du-
plicate banks of electromagnets, and means
for successively locking the individual arma-
tures of sald magnets when a single train is
passing on the track.

2." In a semaphore railway signaling system
adapted for connection with a ratlway-track,
a plurality of track-contacts, a semaphore, du-

plicate banks of electromagnets, and means

for successively locking and for releasing the
individual armatures of said magnets when a
single train is passing on the track.

3. In a semaphore signaling system of the
class described, a line of railway-track, a plu-
rality of semaphores, a plurality of track-con-
tacts, and a pair of semaphore-operating se-
ries of magnets adapted to cooperate with each
other to partially close established circuits
when a single train is passing on a track.

4. In a semaphore railway signaling system

It 1s ob- |

aclapted for connection with g rallway-track.
a plurality of track - contacts, a plurality of
semaphores, semaphore - circuits, duplicate
banks of electromagnets, circnit connection
between contiguous banks. and connections
between successive track-contacts and sue-
cessive magnets of each bank.

5. In asemaphore railway signaling system
adapted for connection with a rallway-track,
a plurality of track-contacts. a plurality of

semaphores,
banks of electromagnets, cirenit connection
between contiguous banks, and means for ste-
cessively locking some of the individual arma-
tures of a single bank of said magnets.

6. Inasemaphore railway signaling system
adapted for connection with a rallway-track,
a plurality of track-contacts, a plurality of
semaphores, semaphore - circuits, duplicate
banks«of electromagnets, circnit connection
between contiguous banks, and means for sue-
cessively locking some of the individual arma-
tures of a single bank of said magnets and
one armature ot an adjacent bank of magnets
ahead of a train passing on said track.

7. Inasemaphore railway signaling system
adapted for connection with a railway-track,
a plurality of track-contacts, a plurality of
semaphores, semaphore - circuits, duplicate
banks of electromagnets, circuit connection
between contiguous banks, and means for suc-
cessively locking some of the individual arma-
tures of a single bank of said magnets and
one armature of an adjacent bank of magnets
behind a train passing on said track.

3. Inasemaphore railway signaling system
aclapted for connection with a railway-track,
a plurality of track-contacts, a plurality of
semaphores, semaphore - circuits, duplicate
banks of electromagnets, circuit connection
between contiguous banks, and means for
causing successive locking and releasing of
armatures in each bank.

9. Inasemaphore railway signaling system
aclapted for connection with a railway-track,
a plurality of track-contacts, a plurality of
semaphores, semaphore - circuits, d uplicate
banks of electromagnets, circuit connection
between contiguous banks. connections be-
tween successive track-contacts and succes-
sive magnets of each bank adapted to par-
tially close a semaphore-circuit, and a station-
switch adapted to cooperate therewith to com-
plete said circuit.

10. In a semaphore railway signaling sys-
tem adapted for connection with a railway-
track, a plurality of track-contacts, a plural-
ity of semaphores, semaphore-cireuits, dupli-
cate banks of electromagnets, circuit connec-
tion between contiguous banks, a switch in
sald circuit connection, a supplemental switch-
circult, an alarm in said switch-circuit, and

connections between successive track-contacts

and successive magonets of each bank.
11. In a semaphore railway signaling sys-
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track, a plurality of track-contacts, a sema- |

phore, a semaphore-cirenit, a bank of electro-
magenets in circuit with said track-contacts,
and means codperating therewith for releasing
the armatures of some of said magnets when
other armatures are actuated.

12. In a semaphore railway signaling sys-
tem adapted for connection with a raillway-
track, a plurality of track-contacts, a sema-
phore, a semaphore-circuit, a bank of electro-
maonets in circuit with said track-contacts,
locking means for the armatures of some of
said magnets, and trips actuated by other mag-
nets of said bhank.

13. In a semaphore railway signaling sys-
tem adapted for connection with a railway-
traclk, a plurality of track-contacts, a sema-
phore, a semaphore-circuit, a bank of electro-

magnets in circuit with said track-contacts, !

means for locking the armatures of some of
the magnets in said bank, spring-actuated ar-
mature-carrying arms, locking means codper-
ating therewith, and rockable trips adapted to
release sald locking means.

14. In a semaphore railway signaling sys-
tem, adapted for connection with a railway-
track, a plurality of frack-contacts, a sema-
phore, a semaphore-circuit, a bank ot electro-
magnets in circuit with said track-contacts,
means for locking the armatures of some of
the maenets in said bank, spring-actuated ar-
mature-carrying arms, rockable, spring-actu-
ated, locking means cooperating therewlth,
and rockable trips adapted to release said lock-
INg means.

15. In a semaphore railway signaling sys-
tem adapted for connection with a railway-
track, a plurality of track-contacts, a sema-
phore, a semaphore-circuit, a bank of serially-
cooperating electromagnets adapted to be suc-
cessively placed in circuit with said track-con-
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acts, locking means codperating with the ar-

mature of each magnet of said bank, and means
whereby each succeeding magnet may release
the armature of the next preceding magnet of
the bank.

16. In a semaphore railway signaling sys-
tem adapted for connection with a railway-
track, a plurality of track-contacts, a sema-
phore, a semaphore-circuit, a bank of serially-
coacting electromagnets adapted to be succes-
sively placed in circuit with said track-con-
tacts, locking means codperating with the ar-
matures of some of the magnets of said bank.

17. In an apparatus for the purpose speci-
fied. a bank of electromagnets, armature-car-
rying arms, a rockable shaft, and means car-
ried by said sbatt adapted to lock some of said
arms, a magnet-carrying arm, and a rockable
catch cooperating with the magnet-carrying
arm.

18. In an apparatus for the purpose speci-
fied, a bank of electromagnets, armaturec-car-
rying arms, a rockable shaft, and means car-
ried by said shaft adapted to lock some of said
arms, a magnet-carrying arm, and a rockable
catch cooperating with the said magnet-car-
rvine arm, in combination with circuit-clos-
ing means adapted to be actuated by some ot
sald arms.

19. In an apparatus for the purpose speci-
fied, a bank of electromagnets, armature-car-
ryine arms, a rockable shaft, and means car-
ried by said shaft adapted to lock some of said
arms, in combination with locking means em-
bodyving a rockable catch and a magnet-carry-
ing arm with which said catch cooperates.

- In witness whereot I have hereunto set my

hand in the presence of two witnesses.
JOSEPH LEMIRE.

Withesses:
T. MYNARD.
M. McALEER.
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