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To all whom it may concern:

Be it known that we, CHARLES HANSEL and
PAUL FREEMAN, citizens of the United States,
and residents of the borough of Manhattan,

in the city, county, and State of New York,

have invented certain new and useful Im-
provements in Railway Signal Systems, of
which the following is a specification.

Our invention relates to various improve-
ments in railway signal systems.

Our systems are adapted for use in an aux- |
iliary relation fo block-signals at present em-

ployed. _
The objects of our invention are to provide
a supplementary or auxiliary system for use

in connection with block-signals and by which

absolute safetyof operation may be obtained.

In carrying out our invention we provide
an improved locking device for each signal,
the lock preferably eooperatmwmechameally
either directly or indirectly, with the hand-
lever by which the signal is set to the desired
position. The lock “for each signal 1s con-
trolled by the operator at the succeeding
block or station and not by the operator of

the signal which is locked. Each locking de-

vice is also provided with circuit - closing

mechanism, by means of which the locking

device of the preceding signal may be re- | r
leased when called for, which circuit-closing

mechanism is so constructed that after it has
been operated to release the lock at the pre-

ceding station it cannot be again actuated
until a train has passed the station at which
it is located.

The various details of construction and ar-

- rangement are illustrated in the accompany-

40

50

ing drawings, to which attention is directed.

In the drawings, Figure 1 is a side eleva-
tlon of an apparatus embodying our present
improvements, the inclosing casingof the ap-
paratus being removed; Fln' 2, a rear view

of the same; I‘w 3, & vertwal seetlonal view
taken on the lme of the main operating-shaft;

IFig. 4, a separate detailed view of the lock-
ing-disk; Fig. 5, a similar view of the disk
which cooOperates with the ecircult-closing
mechanism; IFFig. 6, a detailed view of the

main operating-shaft, ratchet, and pawl; and

IFig. 7, a diagrammatic view illustrating a

single line of track with four blocks and ‘r-hreel | desired.

| stations, the central station controlling two

signals, as will be presently explained.

- In all of the above views corresponding
parts are represented by the same numerals
and letters of reference.

1 is a sunitable front plate of a casing,which
incloses the mechanism of the locking device,
the casing being removed for purposesof 1llus-
tration, but in use snuglyinclosing the oper-
ating parts so that they cannot be reached
or tampered with.

2 18 a base-bed.

Mounted in the plate 1 is a stub-shatt 3,
having a suitably knurled or rounghened fin-

ger-piece 4 at its outer end, by which the said

shaft may be turned. The shaft 38 1s nor-
mally returned, after being operated, by a
sprmn' 5, which surrounds it and is coneealed
in a sleeve 6.

7 is a main operating-shaft, which is mount-
ed in bearings 8 8, secured to the base-bed 2.
Forward 10ta1y movement of the shaft 7 is
derived from the stub-shaft 3 through a pawl
9, carried on a collar 10, pinned to Sd,ld stub-
shaft and cooperating with ratchet-teeth 11
on a collar 12, pinned to the shaft 7. DBack-
ward movement of the shaft 7 is prevented
by the engagement of a gravity-pawl 13 with

ratchet-teeth 14 on a disk keyed to said shaft

and mounted between the two bearings S 8.

On the end of the shaft 71s a lockmﬂ*-dlsk 15.
This locking-disk carries a w mst-pm 16, hav-
ing two rings 17 17 thereon, and mounted be-
tween said rings is the upper end of a lock-
ing-rod 18. This locking-rod is arranged
when at its lower position to engage and lock
the signal and when in its elevated position
to unlock the signal. This may be accom-
plished in any way—as, for example, by caus-
ing the locking-rod 18 to operate a latch,which
engages a slot in the signal-lever orin an ele-
ment moved directly by the signal-lever, as
we will presently describe. Moun‘ued above
the locking-disk 15 on a cross-piece 19, car-

ried on bmckets 20, are the magnets 21, Whlch

lock and unlock the disk. _The arma,tule
of these magnets is mounted on a pivoted 1e-—

ver 23 and is provided with a locking-finger

24, which is adapted to engage in a slot or re-
cess 25 in the disk 15 to lock the same when
The lever 23 is also extended down-

55

6o

70

75

80

90

95

100




NE LI TIN

10

20

30

- 35

40

55

6o

2 - | _ 619,406

ward at 26, which extension is located ad;a-
cent to the disk 15 and is provided with a
recess 27 therein, through which may pass at
the proper time a pin 28 carried on the disk
15. When the a,rmature 22 is attracted, the

pin 28 will engage the extension 26 to arresh

the nmvement of the disk; but when the ar-

be brought in alinement with said pin and
the latter may pass through the same, allow-
ing the disk to turn.

Carried by the wrist-pin 16 is an insulated
block 29, secured in place by screws 30 and
ca.mymg a countact-piece 31. This contact-
piece 51 is wedge-shaped at its front edge and
is adapted to enter and close the clrcmt be-
tween the contact-fingers 32 32 and 33 33,
suitably supported from the base 2. We illus-
trate only two pairs of these contact- fingers,
because this is all that is necessary to enable

the essential characteristics of our invention

tobe compr ehended; but it will be understood
that the said wrist-pin may carry duplicates
of the contact-piece 31 to close the contact

between other contact-springs for the accom-

plishment of other results which are desir-

able in practical signaling work, but which

do not require to be speclﬁoally e*{plamed
Mounted in the front of the apparatus s a
piunger 34, having a thumb-piece 35 at its
end and normally “held outward by a spua,l
spring 36, mounted in a sleeve 37.
end of the plunﬂm is provided with a wedge
38 thereon, which is adapted to engage a con-
tact-spring 39 to move the latter into engage-
ment with a contact 40. This enﬂ‘aﬂement

between the two contact- -Springs 39 and 40

closes a circuit to a distant station and ener-
oizes the magnets 21 thereat to attract the

a,mmtm e 29 and release the dlSk 15 when de-

sired. In order, however, after the plunger
34 has been plessed to thus unlock the pre-

ceding signal and allow the train to enter the"
bloek 1mmedmtely in front of that which is
controlled by the apparatus at which the 0p-'

erated plunger is located to prevent a repeti-
tion of this operation, we employ a disk 41,

mounted on the shaft 7 and having an open-—i
42 therein, through which the plunger

ing
may enter in order t0 engage the contact-
spring 59.

Lu 45 on the shaft 7, so thdt the disk is al-

‘lowed a small play w1t11 respect to the shaft.

The disk is normally locked to maintain the

opening 42 in line with the plunnm by means
of a shutter 46, mounted in ways 47 and hav-
ing a finger 48, which engages a lug 49 on the
A countel weight
50 1s carried by the dlsh, so that when the
shutter is elevated to release the ftinger48

disk, as shown in I‘lﬂ' 5.

from the lug 49 the disk will be tur ned mov-
ing 1ela.t1vely to the shaft 47, this 1elat1v

movement being allowed by the slot 43 work-
ing over the pin 44. The wedged inner end

38 of the plunger 54 works underneath the

shutter 46 and elevates the same to release

‘Theinner

This disk is provided with a slot
43, in whleh works a pin 44, carried by a col-

the finger 48 from the lug 49, so that when
the plunger is retracted b} the spring 36 the
counterweight 50 will move the disk and carry

the opening 42 out of line with the plunger,

whereby the plunger cannot again be moved

‘toclose thecircuit between the contaet—sprm oS
39 ELIld 40,
mature 52 is allowed to dlop the slot 27 will |

In order that the operation of ourimproved
device may be understood, we illustrate in

TFig. 7 a diagrammatic 1epresentwtwn of a

tmck ha,vmu' four insulated block-sections,

four signals, ‘three s‘oatlons, and our 1mproved
| a,umhaly apparatus.

A, B, and C represent three block-sections
of the usual type, each section being closed
on a battery D, as is common. We also illus-

' trate a short sectlon E immediately in ad-

vance of the section B. Ordinarily one of

‘these short, sections is arranged in advance

of each of the ordinary bloc]{ sections and. is

‘of a very much shorter length than said sec-
‘tions, whereby a train may be brought down

to any block-section and be kept Statlonm y
in the 1mmed1ately—preeed1nw short section,

‘asis common. The sections A and C are con-

trolled by stations F and G, respectively,
while the sections E and B are controlled by
a station H. The signals for the sections

-A E, B, and C are desmnated 1espectwely
| 1, J K and L. These are 01d1na1y sema-

phme arms or any other kind of signals.

They operate in any suitable way—as, for
‘example, by means of levers 51, the lower
‘ends of whieh connect with slide - bars 52,

which latter operate the semaphore- swnals
by wires 53. We illustrate each shde-—bm as
being promded with a notch 54, w ith which
coopemtes a bolt 55, the pDSlth[l of which 1s

determined. by that of the locking-rod 18.
'The magnet 21 of the apparatus at the sta-
tion F'is normally inecluded in a eircuit 56,

extendlnﬂ' through the lower contact- ﬁnn'els

32 and throucrh the contact-springs 39 and 40
.of the appar atus which contlols the signal
'J. The magnet 21 of the appmatuq which
‘controls the smnal J is ineluded in a track-
eircuit 57, closed thr ough the block E. Since
‘the swn'ﬂ J is eontrolled by the same opera-
| tor as the signal K, the contact-fingers 32 32
‘and 33 33 are dlspensed with, as no distant
| unlocking of that apparatus is desired.
‘magnet 21 of the apparatus which controls
fthe signal K is included in a circuit 58,
‘which muludes the contact-springs 39 and 40
of the’ appmatus at the station G and also
‘the contact-springs 32 at its own station. In
‘a similar manner the magnet 21 of the lock-
'ing dévice contr olling the Sl“‘ll‘Ll I.is adapted
'to be actuated by the closmrr of the circuit
at the succeeding station.

The

The magnets 21

of the locking devmes for the Slﬂ'I].dlS I, K,
and L. are adapted to be enerwwed by a cir-
cuit 59, closed on the track- SBCthIlS A, B,
and C, 1espect1ve1y, and adapted to be elosed
-a,t the contact-fingers 33 33,

In the position of the devices illustrated in
Flﬂ' 7 the signals for the several bloch-see-
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tions are allsetto ¢ danger;’’ but the operat-
ing-arm upon the signal I has been unlocked
by the release of the bolt 55 from the notch
54. Inorder that this might be done, the op-
erator at the station F when he observed the
train approaching the block A and in order
that he might be able to display that signal
to ¢“ safety ” telegraphed or in any other way
communicated to the operator at the station
H to unlock the signal I. The operator at
the station H therefore pressed the plunger

34 to close the circuit 56, that circuit being:

also closed at the contact-fingers 32 at station
F,since the disk 15 was at its mormal position,
with the locking-rod 18 Iowered. The clos-
ing of the circuit 56, energizing the magnet
21 for the signal I, attracted the ar mature
thereof to elevate the locking-finger 24 from
the notch 25. The operator at the station K

could, therefore, then rotate the finger-piece |

4 to turn the shaft 3, and through the pawl

9 the shaft 7 was given a partial turn until

the pin 28 came into contact with the finger
26, as shown in Fig. 4. In this position the
wrist-pin 16 will have passed the vertical cen-
ter of the disk 15, so that when the disk is
again released the weight of the loeking-rod
will return it to its original position. As
soon as the operator at the station I hasthus

elevated the locking-rod 18 to release his le-

ver and the pin 28 engages the finger 26 to
stop further movement of the ﬂnger-pieee 4
the latter is released and is returned to its

normal position by the spring 5, the pawl 9

riding over on the teeth 11. The turning of
the shaft 7 by the operator removes the con-
tact-piece 31 from between the fingers 32 to
break the circuit 56, and the magnet 21 is
momentarily deénergized; but this deénergi-
zation takes place after the disk 15 has turned
slightly, so that the finger 24 cannot again
Before the pin 28 can
engage the finger 26 the contact-piece 31 will
make contact W1th the fingers 33 to close the
track-circuit of the block A through the mag-
net 21, which will be again energized, and its
armature will be elevated and remain in the
position shown in Fig. 4., The signal I being
thus unlocked, it can be set to “safety, and
the train can enter the block. As soon, how-
ever, as the train enters the block A the bat-
tery D thereof will be short-circuited, so as to
deénergize the magnet 21 and allow 1ts arma-
ture to fall away. This brings the slot 27 in
line with the pin 28, and the said pin therefore
passes through the slot, owing to the return of
the disk to its original position by the weight
of the locking-bar 18 and the parts carried
thereby. DByinterposing aslotted connection
60 between the locking-bar 15 and the bolt
55 this return movement of the locking-bar
1s provided for. When, now, the signal 1 18
again seb to ““danger,” indicating the pres-
ence of the train in the block-section A, the
lateh 55 will automatleally enter the recess

tion.

| with the

When the operator at the station. I
pressed the plunger 34, the wedge 38 thereof
elevated the shutter 46 to release the finger
48 from the lug 49. ~The weight 50, however,_
could not turn the disk, because of the pres-
ence of the wedge 38 in the opening 42. Im-
mediately, however, as soon as the wedge 1s

withdrawn from the sald opening the weight -

50 will move the disk by reason of the slot-
and-pin connection with the shaft 7, and the
opening 42 will therefore be removed from
out of line with the wedge. It will therefore
be impossible for the operator at the station
H to again close the circuit 56 by the depres-
sion of the plunger 34. Hence 1t will be 1m-

possible for him to unlock the signal 1at the

station I while a frain is in the block A.

The locking device for the signal J is lo-
cated in the Same tower or eabin as the lock-
ing device for the signal K. The former sig-
nal is, however, as stated, arranged some dis-
tance down the track, depending upon the
length of the section K, which is generally
from one thousand to fifteen hundred feet.

| When the block-section H is clear, the bat-

tery of that section will be closed through
the magnet 21 to keep its armature normally

elevated and to normally unlock the disk 15.

When, therefore, there is no train in the sec-
tion K, the operator at H can set the signal
J to any desired position, since the disk 15
will not be locked. The operator therefore
sets the signal J to ‘‘safety,” indicating to
the engineer that the block K is ¢lear, this be-
ing accomplished by turning the handle 4, as
befme carrying the pin 98 up into contact
with the finger 26. Assoon, however, as the
train enters “the section E the battery thereof
is short-circuited, so as to deénergize the
magnet and allowmw the pin 28 to pass the
elet 27, whereby the latch 55 will agaln de-
scend. When, therefore, the lever 51 for the
signal J is moved to set that signal to *“dan-
ger,” it will be automatically locked and will
be kept locked while the train is in the sec-
tion E, since obviously the battery of that
section will be short-cireuited by wheels, the
magnet 21 will be deénergized, and the disk 15
cannot be turned. When the train leaves the

| section E, the signal J will be again unlocked

and can be set to ‘‘safety’” when desired. In
order that the train may enter the section B, it
is necessary for the operator at I to signalto
the operator at the station G, whereupon the
last-mentioned 0pe1at01 closes the circuit 58
at his station to energize the magnet 21 for
the locking device of the signal K 1in the same

way that the locking devme of the signal I
was unlocked by the operator at H. Wheh
the operator at I rotates the shatt 7 for the
purpose of unlocking the signal J, 1t will be
observed that the pin 44 will engage the end
of the slot 43 to carry the disk eLl to its for-
mer position, with the lug 49 1n engagement
finger 48, wheleby the opening 42

54 to lock the-signal in the “danger” posi- 1 will be again broun*ht in line with the plunﬂer
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34. It will therefore be seen that the opera-
tor at a station eannot set his advance signal
to “safety” without the consent of an opera-
tor at a different station; that when the train
is on a block a signal set to ‘‘danger™ cannot
be set to ‘““safety;” and that when an opera-
tor closes a cireuit to unlock a distant signal
that operation cannot be repeated until the
train has passed his own station and Is en-
tirely clear from the distant station. If, for
example, it would be possible for the opera-
tor at H to unlock the signal I at the station

I to allow a train to enter the block A and
after the signal I had been set to ‘‘danger”
to0 again unlock the said signal while the first

train was still in the block A, the apparatus
would be objectionable. By providing de-

vices by which the operator at a station is

able to unlock a distant signal only once and
is not able to repeat that operation until the

train has passed his station we remove every

possibility of danger from our system. |
If desired, the disk 41 may be provided with

proper designating numbers or words there-

on, which may be observed through an open-
ing 61 in the front of the casing and by which
the operator may be positively assured of the
correct position of the parts. It will be un-

‘derstood that since the locking devices for

controlling the signals J and K are both lo-
cated at the station H the contact-fingers 39
and 40 of the eircuit 56 may be located in con-
nection with either locking device at that sta-
tion. We illustrate the contact-fingers 39
and 40 for this circuit in connection with the
locking device for the signal J simply for the
purpose of illustration. While it is conven-
ient that short block -sections, such as K,
should be used in connection with each of
the main block-sections, it will be understood
that such sections may be dispensed with, in
which case all of the locking devices will be
of the character employed at the stations I
and G and will have the same circuit connec-

- tions.

Maving now described our invention, what

we claim as new, and desire to secure by Let- |
| seribed, the combination with a signal and

ters Patent, is as follows:

1. In an apparatus of the character de-
seribed, the combination with a signal and a
lock therefor, of a locking-disk for holding

said lock in both a locked and an unlocked

 position, a magnet, an armature therefor

55

6o

which engages and holds the disk both in a
locked and unlocked position, and a circuif
or circuits for said magnet, by which when
energized the disk will be held in an unlocked

position and when deénergized the disk will |

be held in a locked position, substantially as
set forth.

9. In an apparatus of the character de-
seribed, the combination with a signal and a

lock whieh by its weight normally descends

" locked position, a magnet, an armature there- .

to a locked position, of a locking-disk for
holding said lock in both a locked and an un-

for which engages and holds the disk both in

' a locked and unlocked position, and a circuit

or circuits for said magnet by which when en-
ergized the disk will be held in an unlocked
position and when deénergized the disk will
be released to allow the lock to automatically
descend to a locked position, whereby the disk
will be then held in a locked position, substan-

| tially as set forth.

3. In an apparatus of the character de-
seribed, the combination with a signal and a
lock therefor, of a locking-disk controlling

70

said lock, an electromagnet the armature of

which engages with said disk to lock thesame,
and a pin on said disk cooperating with the
armature of said magnet to hold the disk in

an inactive position,substantially asset forth.

4. In an apparatus of the character de-

seribed, the combination with a signal and a

lock therefor, of a locking-disk connected to
said lock, an electromagnet the armature of

| which engages said disk, a shaft on which the

disk is mounted, a handle for turning said
shaft in one direction, and a ratchet connec-
tion between said handle and shaft, substan-
tially as set forth.

5. In an apparatus of the character de-
seribed, the combination with a signal and a
lock therefor, of a locking-disk connected to
said lock, an electromagnet the armature of

which engages said disk, a shafton which the

disk is mounted, a handle for turning said
shaft in one direction, a pawl-and-ratchet
connection between the handleand said shaft,
and a spring for returning the handle to its
normal position, substantially as set forth.
6. In an apparatus of the character de-
seribed, the combination with a signal and
a lock therefor, of a locking-disk connected
with said lock, a magnet for unlocking and
locking said disk, a circuit-maker controlling
the magnet of a distant station, a plunger for

| actuating said circuit-maker, and a disk ro-
tatable with the locking-disk and having an

opening normally in line with said plunger
and cireuit-maker, substantially as set forth.
7. In an apparatus of the character de-

a lock therefor, of a locking-disk connected
with said lock, a magnet for unlocking and
locking said disk, a circuit-maker controlling
the magnet of a distant station, a plunger for
actuating said circuit-maker, a disk rotatable
with the locking-disk and having an opening
normally in line with said plunger and cir-
cuit-maker, means for releasing said disk by
the movement of the plunger, and a weight
for moving said opening out of line with said
plunger, substantially as set forth.

8. In an apparatus of the character de-
scribed, the combination with a signal and
a lock therefor, of a locking-disk connected
with said lock, a magnet for unlocking and
locking said disk, a circuit-maker controlling
the magnet of a distant station, a plunger for
actuating said circuit-maker, a disk rotatable
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with the locking-disk and having an opening Thisspecification signed and witnessed this
normally in line with said plunger and cir- | 15th day of October, 1898. |
cuit-maker, a weight for moving said opening | CHARLES HANSEL.
out of line with said plunger, a shutter en- | - PAUL FREEMAN.
gaging a lug on said disk, and a wedge on Witnesses:

sald plunger for actuating said shutter, sub- JNO. R. TAYLOR,

stantially as set forth. | | | ARCHIE G. REESE.
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