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.’Z’a all whmn A7 masy concern:

Be it known that I, JOHANN 'IIEINRICH '

FRI&CHEN a subject of the ]meerel of -Ger-

- many, 1e51d1n o at Berlin, Germany, have in-

vented new and useful Improvements in
Block -Signal Apparatus, (patented in Ger-

- many, No. 65,695, January 22, 1892,) of which
the fellowmn' i8 a speelﬁeatlen

IO

My 111ve11t1011 relates to block smual appa-

retus adapted to premote safety of travel on
railways.

The mventlon cens1sts in a bleek smnal

‘apparatuscomprising a sectional stop wd and

mechanically and electrieally operative de-

‘vices combined therewith in a manner allow-
ing one part of the stop rod to be mechani- |

eslly locked to prevent operation of depend-

ent signal adjusting mechanism while other

parts of the rod are operatively available for

. 20
~ signaling purpeses

electric locking of said mechanism and for
The stop rod can be op-
erated but once after the estsbhshment of

~ the eleetrical blocking or after the mechani-

 cal locking of the signal actuating mechan-.
ism is exehenn‘ed for the electric loekmg by |
the block swnal apparatus, and prior to elec-

25

- novel details of construction contr 1hute tothe

30

35

40

trieal unleekm g of said mechanism. Various

eﬁeleney of the apparatus. .
The invention will first be descmbed and

then will be deﬁned in the clfums herelnsf ter
set forth. --

Reference is to be had to the seeompsnymg'

drawings, forming a part of this specification

and in which like reference numerals mdleste
- gimilar parts in all the views.

ol —

Figure 1 represents the normal relative po-

sitions of the parts of my improved block
signal apparatus with an adjacent signal or

switeh operating lever and its locking pawl.

Fig. 2 shows relative positions of the pel ts of
the signal apparatus when the signal or switeh

~ lever is mechanically locked by the stop rod.

45

R0

Fig. 3 shows the three part stop rod depressed

with other parts in corresponding positions.

Fig. 4 shows the devices after the mechanical

leekmo* of thesignal lever has been exchanged

for the eleetrleal locking thereof; and Plﬂ' 5

is a diagrammatic view ‘of the eleetrlc epph-

ances and cncmts st one of two connected

- sta,tlens

VVha,t I in ﬂ'enersl terms ea,ll the stop rod
of the block swnal apparatus, comprises three

vertically alwned rod- portions more espe-
cially demgusted as the pressure rod 1, the

blocking rod 2, and the locking rod 3, Whleh'

55

are ﬁtted for endwwe movement in any suit-

‘ble bearings 4, and are provided respectively

with collars or enlar gements 5, 6 and 7, and
are also fitted with springs, prefersbly splral

springs 8, 9 and 10, which lift the respective
‘sections of the stOp rod to normal positions

shown in Fig. 1 of the drawings.
- To any smtsble relatively ﬁxed suppert

~say one of the bearings 4,are fulecrumed by a
pin 11, two pawls 12, 18 thh together con-
The head of

stitute a two-part pswl dewee
the lower pawl 13, carrics a transverse pin or

6c

stud 14, which is nermslly pressed to the ad- |

jacent rear face of the pawl 12, by the tail

7c
portion 15, of a spring 16, which eets on apin.

or stud 17 in the pawl 13. This spring 16,1s

held to the upper part of the pawl 12, and

acts upon a relatively fixed pin or stud 18, to

‘normally force the pawl 12, inward egamst
the collar 6, of the blocking rod 2, sald pawl

‘having a stepped face comprising two shoul-
ders 19, 20, and a longer lower-inner faee por-
tion 21, adspted to the collar 6.
| has a foet tappet 22,adapted for action Wlth
the collar 7, of the red 3,to prevent rise of the
latter, as hel einafter explamed -

The pawl 13,

75

So

A contact lever 23, is suitably fulerumed t0'

make electrical con nection with opposing con-

tacts 24, 25, to which the line wires 26,27, from

the ne‘s:t rmlwsy station are held, sald lever
being normally lifted by a sprlng to the col-

at tunes be operated to eontrel the line eir-
cuits of the electrie blocking devices.
devices comprise a seg menta,l frame 28, hav-
ing respective white and red disk swnels 29,

lar 5 of the pressure rod 1, by which it may' .

These '9;,' |

30 and fastened to a fulerum shatt 31 jour-

naled in suitable fixed bearings near the.
| pressure rod 1.

The shaft 31, has a semi-cir-

at the shaft 51.

95

‘cular portion forming a shoulder which is
adapted to retain the Eree end of a stop-lever
32, fulerumed to a fixed support at 33, and
havmn' a shoulder 34, adapted to engage the

collar 6 of the bloelzmcr rod 2, and prevent
rising of this 1od when the level is retained
A spring 35 normally swings

100




| ho]dmg the apparatus.
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the lever 32, inward toward the rods 1, 2, and |

another spring 36, held to a fixed pin or stud |
37, normally p1esses on a pin 38, at the heel
of signal frame 28, and tends to swi ing the

frame upward to earrwts red or danger “disk
30, in front of the aperture 39, of a casing

A pin 40, may be
used in the pressure rod 1,as a support to the

- spring 35. It will be understood that the col-

[O

80,

lar5 acts only on the contact lever 23 and has
no effect on the lever 32, which is operated
by the collar 6 of rod seetmn 2 and the spring

- engaged by an eseepemeut 41, on .the arma-

-ture of an electro-magnet 42, the coil or coils

~of which are connected to any suitable man-

20

ually operated alternate current producing
inductor of the usual type not shown, and
whereby the armature may be v1bra,ted to
actuate the signal frame 1n the well known
manner.

At 43 is shown a hand lever having suit-
able cord or wire connections to a semephore

signal arm 44, for working the same by hand.

A pawl 45, is adapted to be pressed into a re-

cess 46, of the lever by downward movement

~of the locking rod 3, and a spring 47, nor-

30

35

40

- 7, and thereby prevent rising of the rod 3,

45

50

in Fw 2, of the drawings.

mally lifts the pawl when the rod 3,18 raised.

The Opera,tlou is as follows: With the block
signal devices in normal positions shown in
l*iﬂ*' 1, of the drawings, the pawl 45, will be
pressed into the recess 46 of the swnal lever
43, by depression of theloekmfnod 3 whether
such’ depression be caused by drawmﬂ* down
the rod from beneath or by pressure on the
knob of rod 1. When the rod 3, is thus low-
ered, its collar 7, will pass below the tappet
22, of the pawl 13 whereupon the spring 15,
will by pressure on the pawl pin or stud 17
carry the tappet inward to overlie the collar

whleh thus will prevent upweld movement
of the pawl 45, and consequently lock the
signal lever43, to preventchange of the sema-
phore from the danger”’ posltlon shown to
the “all clear?” pos1t1on until after the pawl
15, 1s readjusted to allow the locking rod 3,
to again be raised by its spring 10, to normal
pos1t10u When the lever 43, is thus locked
by the pawl 45, and locking rod 3, the block
signal devices ha,ve relatwe posmous shown
Should the press-

- ure rod l have been pushed down to effect
~ the above named locking of the rod 38, by the

6o

65

tappet 22, of the pawl 13 the lever 23 will
also have been lowered by the collar 5, of rod
1, and the blocking rod 2, will also have been
lowered “As the rod 2, 1s moved downward
1ts collar 6, will bear on the face or shoulder
19, of the pawl 12, to hold this pawl outward
a suﬁcleut time to permit the collar 5, of the
pressure rod 1, to pass below the top of the
pawl 12, and alonn' its face 20, while full down-

ward movement is given by pressure on the
rod 1.

' tact 25, close electrical circuit thloucrh the |

The signal frame 28, has marginal teeth

A downwa,rd movement of the rod 1,
will, by depressing the lever 23, to the con-

wire 27 for signaling to the next s‘ratlon on

the line of ra,ll'ea,v and as the lever 23, is

raised by its spring, electric cireuit throuﬂ‘h |

the wire 26, will be established for _specie,l
signaling orother purposes. After the lock-

‘Ing rod 3, is detained by the pawl 13, the

pressure 10d 1, and with it the bloel{mﬂ' rod
2, and contact level 23, may be depr essed re-
peat_edly and be lifted by their springs with-
out unlocking therod 3, orreleasing the signal
lever 43, and so long as the electrical inductor
which energizes the magnet 42, is not worked.
T'he tension orliftingeffect of thesprings 16,47
on thestop rod section 3, together with thefrie-

tion of the rod collar 7 on the pawl tappet 22,

prevents escape of the pawl from the rod dur-
ing depression of the parts 1, 2, 23, for signal-
Ing purposes. ,
operated and the maguet'be energized after

If however, thls mduotm be

75
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the rod 1, 1s depressed and while it is held -

down and while the parts have positions
shown in Fig. 3, of the drawings, the escape-
ment armature 41, will be vibrated by the
magnet and will permit the spring 36, by
pressure on the pin 38, of thesignalframe 28,

‘to swing the frame upward and carry the

solid part orshoulder of the shaft 31, behind
the top of the stop lever 32, which had been
carried inward by its spring 35, until its
shoulder 34, overlies the collar 6, of the block-
ing rod 2. When the pressure rod 1,isagain

Qo0

released and is raised by its spring 8, the -

parts will have relative positions shoen In
Fig. 4,of the drawings. In these positionsthe
shoulder 34, of the lever 82, of the electrical
blocking apparatus locks both the blocking

rod 2, and the signal lever locking rod 3,

while the mechanical locking of the rod 3, by
the tappet 22, of pawl 15, is broken or- re-
leased; in other w ords, the mechanieal lock-
ing of the signal lever 43, by means of the
pewl 13, and which had been effected auto-
matlcally and without electrical means, is ex-

100

105
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changed for the electrical locking by the

" shoulder 34, of the lever 32, and thls lever can

be released from the stop shoulder of the
shaft 81, only by electrical means, or by the
operetlou of the signal frame 28, by the vi-
brating armature escapement 41, to carry said

frame f10m the position shown in Fig.4,when

the “danger?” disk 30, is shown to the sefety

114

position shown in I‘w's 1, 2, 3, when the “all

clear” disk 29, is shown The shaft 31, turns

‘with the frame 23, thereby bringing the cut

away portion of the shaft into pOS1t10n to al-

low the lever 32, to escape to the right hand

as it 1s swung over by the lifting of the rods

2, 3, bv. thelr springs 9, 10, Whlch havegreater
teusrou than the spring 3e of the lever 32.
The-mechanical release or uuloekmn' of the
rod 3, 1s permitted when the collar 6 of the
desoeudmn' blocking rod 2, passes downward
from the shoulder 19 and opposite the face

120

125
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21, of the pawl 12, thereby allowing the spring

16 to force said pawl 12, inward as it turns

on its pivot 11, and thereby also causing said

pawl 12, by pressure on the pin or stud i4,




- plained.

10
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ﬂf the pa,wl 13 to swing the tdp
ward clear of- 1116 eollar 7, of “the loekmﬂ'

‘rod 3, to allow said rod to be raised. aﬂa,m"

by its spring 10, as soon as the electric locl«_-

-ing by the lever 32, is released by operation
.of the electric bloelmn«fr devices as above ex-
It will be notlced that during the |
~_electrical locking indicated in Fig.
. dmmnﬂ's and whlle the mechamcal lock i3 :
released and the face 21, of pawl 13, rests

4, Of the

against the collar 6, of the blockmﬂ' rod 2, the
t0p of said pawl 12 underlies the collm 5 of

ated, and the rod 2,1n rlsmﬂ'awaanst theshoul-

- der 19 of the pawl 12, again pushes the face

20, of Smd pawl out elem of the collar 5, of the

pressure rod-1,1t being understood that the
face 21, of the- pawl 12

- with the collar 6, of the rising rod 2, long

enough to Dermlt the collar 7, of the rlsmg

rod 3, to pass in front of the extremlty of the

tappet 22, of the pawl 13, while all the. parts
are agam assuming normdl positions shown
in Kig. 1, of the dl&Wlan and the lever 43,

18 agailn f eed from its pawl 45, and may be

turned to set the signal to ¢ all clear” posi- |
tion;

All is now 1eady for the next mechani-
cal locking of the signal lever 43, (which may
also opeldte arailsw 1tch) by downward move-

~ment of the locking rod 3, after the signal

- has been readJusted to “danﬂer” posltmn by
“operation of the lever. |

35

49

The diagram Fig. 5 shows t'ﬂO sectmns 1,2

R of the stop rod, the lever 32, the swnalﬁame

28, the osclllatmg armatme 41, the magnet

42 and wires 26 and 27. The w1re 27 leads to |
the electricalinductor48, and the wire 26 leads .

toan alarm bell orsignal device 49, from which
a wire goesto ﬂ'round A wire 50 passes from

~ the metalllc fulcl um contact of the lever 23
~ to the wire coil of magnet 42, the other end of
- whieh coil is wired to aQ swnal bell switeh or

45

5O

key device 51,from the contacts of which one

wire 92 goes to the inductor, while the line
wire 53 passes from the swnal or key deviece
51 to the next station on the line of railway.

At this station the above- named circuit con- |
nections and appliances are duplicated to al-
low necessary mutual control and operation

' ~of the stop rod and signal mechamsm |

55

| cha,r,ucally and electrically operative latch de-

.60

I claim as my inventin— -

1. A block signal apparatus, eompusmg a
stop rod, formed of threeindependently mov-
able aliﬂ'ued parts placed end to end, and me-

vices, substantially as described, whereby the
lower part of the stop rod may be mechani-
cally locked to prevent operation of depend-
ent  signal adjusting mechanism while the

~ other palts of the rod operatively controland

stop rod 'formed-of threeindependently mov-. | shoulders 19 20 21, and the part 13, havinga

~are controlled by the eleetueal latch devices,
a8 herein set forth.

2. A block signal apparatus, comprising a

, will remain in contact |

| .stmltla,lly as desecribed.

%tantla,lly as de%cmbed Wherebv the lower

| part of the stop rod may be mechmuca,lly'

locked to prevent operation of dependent sig-

pet 22 011t-= | able a,hcrhed parts placed end to end,and me-
| chamea,llv and electrically operative lateh de-
vices and eleectrical signaling devices, sub-

nal adjusting mechanism, while the two nup- -

b} the electrical latch and smnalmﬂ‘ devu,es,
as herein set forth.

3. A block signal apparatus, COH]pIIblI]‘T a

| thl ee-part stop: rod each parthaving a collar, =
the raised pressure 10(1 1, and therefore S&ld |

‘rod 1, cannot beagain pmssed down until af-
ter the electrical b]oekmw apparatus is actu-

& two part spring actuated pawl having one
fulcrum and a stop pin and adapted to the .
stop rod, a stop lever adapted to detain parts

per parts of the rod control and are controlled
75

of the stop rod, a pivoted signal frame adapted

to detain the stop lever, a,nd electro magnetic

devices operating or permitting operatmn of
| Sdld signal frame, substantmlly as described..

4, A block &lﬂ‘l’ldl ‘apparatus, comprising a

thlee part stop Tod each part having a callar L '
a two-part spring actuated pawl adapted to

the stop rod, a stop lever adapted to detain

parts of the stop rod, a pivoted signal frame

adapted to detain the stop lever, electro mag- -
netie deviees operating or perlmttl ng opera- -

tion of said signal frame, and a line wire con- -

tact lever upelatwe from the stop rod srab

5. A block signal apparatus, compnsmﬂ* a

95

stop rod, _formed of threeindependentiy mov-
able’ aligned parts placed end toend, a signal ;

operating lever adapted to be locked by or

through ageney of the stop rod, and mechani-
cally and electrically operative latch devices
| to which the stop rod sections ale adapted |
substantially as described. |
6. A block signal apparatus, compmsmg a |
fog

three-part stop rod each part having a collar,

1QO

a two-part spring actuated pawl adapted to -
upper and lower parts of the stop rod, a stop

lever adapted to detain parts of the stop rod,

a signal operating lever adapted to be locked
| by or through agency of the stop rod, a
oted signal frame adapted to detain the stop-
‘lever, and electro magnetic devices operating - -
1 or permitting opera,tlon of sa,ld swnal fmme, -

substantlally as described,

7. A block signal apparatus, comprising a;'

three-part stop rod, each part havinga collar,

a piv-

I1IO.
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a two-part spring actuated pawl adapted to

upper and lower parts of the stop rod, a stop

lever adapted to detain parts of the stop rod,

a signal operating lever adapted to be locked

a line wire contact lever oper atwe from the

'_stop rod, substantially as described.

120
by or through agency of the stop rod, a piv-.
oted signal fmme adapted to detain the stop
lever, electro magnetic devices operating or
per m1tt1nn* Opera,twn of said signal frame, and

125,

8. In. block signal apparatus, the combina-
tion with the three- -part stop rod 1, 2, 3, hav-

| ing collars 5, 6, 7, and springs 8, 9 10 of a
‘pawl 12,

13, fulcrumed at 11, and hamnﬂ'

Springs 15 16 said part 12, havmg faces or

80 . - .
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stop pin 14, and tappet 22; said stop rod por-
tion 3, adapted to lock dependent operating
devices, substantially as deseribed. .

9. In block signal apparatus, the combina-
tion with the three-part stop rod 1, 2, 3, hav-

ing collars 5, 6, 7, and springs 8, 9, 10, of a
~pawl 12, 13, fulerumed at 11, and having

IO

15

20

25

30

springs 15, 16, said part 12, having faces or
shoulders 19, 20, 21, and the part 13, having
a stop pin 14, and tappet 22; a spring pressed
stop lever 32, having a shoulder 34, a signal

frame 28, on a shouldered fulerum 31, adapt-

ed to detain the lever32,and mechanical and
electrical devices actuating the signal frame,
substantially as described. - -

- 10. In block signal apparatus, the combi-
nation with the three-part stop rod 1, 2, 3, hav-
ing collars 5, 6, 7, and springs 8, 9, 10, of a
pawl 12, 13, fulerumed at 11, and having
springs 15, 16, said part 12, having faces or
shoulders 19, 20, 21, and the part 13, having

a stop pin 14 and tappet 22; a spring pressed

stop lever 32, having a shoulder 34, a signal

frame 28, on a shouldered fulerum 31, adapt-

ed to detain the lever 32, a spring 36, nor-
mally lifting the signal frame, and an electro
magnet 42, having an escapement armature

41, engaging the signal frame, substantially
as described.

11. In block signal apparatus, 'the combi-
nation with the three-part stoprod 1, 2, 3, hav-

ing collars 5, 6, 7, and springs 8, 9, 10, of a |

505,419

pawl 12, 13, fulerumed at 11, and having

springs 15, 16, said part 12, having faces or
shoulders 19, 20, 21, and the part 13, having
a stop pin 14, and tappet 22; a spring pressed
stop lever 32, having a shoulder 34, a signal
frame 28, on a shouldered fulerum 381, adapt-
ed to detain the lever 32, mechanical and elee-

35

trical devices actuating thesignal frame,and o0

a line wire contact lever operative from the

stop rod, substantially as described.

12. In bloek signal apparatus, the combi-

nation with the three-part stop rod 1, 2, 3, hav-
ing collars 5, 6, 7, and springs 8, 9, 10, of a
pawl 12, 13, faulcrumed at 11, and having
springs 15, 16, said part 12, having faces or
shoulders 19, 20, 21, and the part 13, having
a stop pin 14, and tappet 22; a spring pressed

‘stop lever 32, having a shoulder 34, a signal

frame 28, on a shouldered fulcrum 31, adapt-
ed to detain the lever 32, a spring 56, nor-
mally lifting the signal frame, an electro mag-

net 42, having an escapement armature 41,

engaging the signal frame, and a line wire

contact lever 23, operative from the stoprod, -

substantially as described.
In testimony whereof 14
the presence of two witnesses.

JOHANN HEINRICH FRISCHEN.
Witnesses: |

MAX WAGNER, .
GEO. H. BENJAMIN.

fixmysignature in-
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