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UNITED STATES PATENT OFFICE. 
ARTHUR, HADDOCK AND ALBERT SCHIVIITT, OF NEW YORK, N. Y. 

SAFETY SWITCH-LOCK. 

935,972. Specification of Letters Patent, Pateated (Oct. 5, 1909. 
Application filed November 13, 1908. Serial No. 462,420. 

To all whom it may concern. 
Be it known that we, ARTHUR HADDOCK 

and ALBERT SCHMITT, citizens of the United 
States, and both residents of the city of New 
York, borough of Manhattan, in the county 
and State of New York, have invented a 
new and improved Safety Switch-Lock, of 
which the following is a full, clear, and ex act description. 
This invention relates to safety switch 

locks and more particularly to a switch lock 
comprising locking members or blocks each 
adapted to be inserted between a track rail 
and a switch point to hold the same in rela 
tively fixed positions, suitable means tending 
normally to position the blocks operatively, 
motors controlling the blocks, and each in 
circuit with a suitable source of electrical 
Supply, a track relay controlling the motor 
circuits so that when a train is on the block 
the relay is short circuited and the motor 
circuits are opened, means for locking the 
blocks in inoperative positions, the locking 
means being controlled by the movements 
of the blocks which operate commutators 
controlling the locking circuits, and a fur 
ther commutator operable by the movement 
of the switch points and serving to connect 
the locking means with the source of electric 
supply independently of the action of the relay. 
An object of the invention is to provide 

a simple, inexpensive and efficient Safety 
switch lock which can be used in connec 
tion with various switch systems and differ 
ent block signal systems without interfering 
with the operation thereof, and which serve 
to lock a switch either open or closed as set 
by the switchman, so that the switch cannot 
be accidentally displaced while a train is 
approaching the Switch or is passing over 
the same. 
A further object of the invention is to 

provide a safety switch lock which is abso 
lutely automatic in operation, which can 
not be easily disarranged or rendered inop 
erative, and by means of which the switch 
points are so positively locked in position 
relative to the track rails that accidental 
displacement of the Switch points is impos 
sible without destroying the same. 
A still further object of the invention is 

to provide a device of the class described 
which is electrically operated and con 
trolled, which is rendered operative by a 

train approaching the Switch and thus op 
erating a track relay, and which is so com 
pact in form and arrangement that it can be 
positioned close to the switch adjacent to 
the track rails without interfering with 
traffic passing along the rails. 
The invention consists in the construction 

and combination of parts to be more fully 
described hereinafter and particularly set 
forth in the claims. 

Reference is to be had to the accompany ing drawings forming a part of this speci 
fication, in which similar characters of ref 
erence indicate corresponding parts in all 
the views, and in which 

Figure 1 is a plan view showing a railroad 
Switch having an embodiment of our in 
vention applied thereto; Fig. 2 is a longi 
tudinal Section on the line 2-2 of Fig.1; 
and Fig. 3 is a plan view showing the parts 
of our invention and indicating in dotted 
outline the electric circuits controlling the 
Sae. 

Before proceeding to a more detailed ex 
planation of our invention, it should be 
clearly understood that while the same is 
particularly useful in connection with rail 
road Systems, it can also be advantageously 
employed in connection with other track sys 
tems, for example, in street car service, in 
overhead trolleys, and the like. We provide 
locking members adapted to be inserted be 
tween the track rails and the switch points 
to hold these parts relatively fixed and se 
cure against accidental relative movement. 
The locking members are independently op 
erable, and when one is operatively posi 
tioned the other is inoperatively positioned 
So that the Switch can lock open or shut as 
the case may be. Its should be emphasized 
that it is often of the greatest importance to 
insure that a switch is locked in the posi 
tion set by the Switchman or other operator 
controlling the switch, so that it cannot be 
accidentally shifted while a train is ap 
proaching the same or passing over it, as it 
is needless to say such a contingency pre 
sents dangerous possibilities. We prefer to 
employ electrical means for operating the 
switch locking members, as the action of the 
parts is rapid and certain. Any suitable 
Source of electric supply can be used in con 
nection with the device, for example, a se 
ries of batteries; but, if so desired, current 
can be drawn from a regular supply line. 
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The track relay which we use in connection 
with our invention may consist of a regular 
signal block circuit or the like, providing it 
includes a suitable electro-magnet control 
ling an armature switch which serves to 
open and close the motor circuits of the de 
vice and providing further that the relay is 
short circuited or otherwise operated by a 
train approaching along the track adjacent 
to the switch. 

Referring more particularly to the draw 
ings, Fig. 3. We provide a track relay circuit 
a, a which includes a suitable source of elec 
tric supply 10 consisting for example of a 
battery, or series of batteries, and an electro 
magnet coil 11 which controls an armature 
switch 13 having a movable contact 12. 
The track rails 57 are included in the relay 
circuit and the latter is thus short circuited 

20 

25 

30 

40 

45 - 

50 

55 

60 

65. 

when railroad car wheels travel along the 
track within the confines of the circuit. 
When the track relay is short circuited the 
magnet 11 is de&nergized and the armature : 
13 gravitationally opens the switch 12. 
The first motor circuit b ) includes an 

electric motor 14 which may be of any suit 
able type adapted for the purpose and is 
preferably arranged within a protective cas 
ing or cover 73. The motor has a gear wheel 
15 in mesh with the teeth of a rack bar 16 
slidably arranged adjacent to one of the 
track rails 57 and movably held in place by 
a guide 71 secured to the rail. A rod 17 
has a suitable connection 74 with the rack 
bar and is arranged to move in guides 19 
mounted upon the rail 57. At the end re 
mote from the rack bar the rod 17 has a 
locking member or block 18 adapted to be 
inserted between the rail 57 and the adja 
cent switch point 58. A collar 20 is rigidly 
secured upon the rod, which likewise has 
resiliently mounted thereon a helical spring 
21 engaging the collar 20 and one of the 
guides 19, so that it tends normally to pro 
ject the block 18 into an operative position, 
between the rail and the switch point. The 
circuit, b b has a commutator 22 fashioned 
from any suitable insulating material and 
provided with a contact 23 adapted electric 
ally to connect terminals 24 of the circuit, 
so that the same can be closed or broken by 
means of the commutator. The circuit fur 
thermore, includes a Source of electrical Sup 
ply 34 consisting of a battery or the like. 
Another circuit c 6 comprises partly, as is 
indicated in Fig. 3, certain of the conductors 
which form the circuit is b and also includes 
electro-magnet coils 29 which control an ar 
mature 28. The latter is rigidly connected 
with a catch stem 26 having at one end a 
catch 25. A helical spring 27 arranged 
upon the stem and engaging the armature 
and a suitable abutment 75, tends normally 
to hold the catch depressed and the arma 
ture displaced from engagement with the 
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coils. The rack bar 16 has a stud 30 adapted 
to engage the catch 25 whereby the rack bar 
is locked in position such that the block 18 
is inoperative. The rack bar has further 
spaced studs 31 and 32 each adapted to en 
gage a pivoted finger 33 which controls the 
commutator 22 and is adapted to rotate the 
same in one direction or the other accord 
ingly as it is swung in one direction or the 
other by the movement of the rack bar. 
The circuit 6 6 also includes the Source of 
supply 34 and has terminals 36 adapted to 
be electrically connected by a contact 35 of 
the commutator 22, so that the latter also 

: serves to make or break the circuit a c. 
We provide a second motor circuit b' b' 

which includes a motor 37 having a driving 
gear 38 in mesh with the teeth of a rack bar 
39. The latter controls a rod 40 secured to 
the rack bar by means of a suitable connec 
tion 76, and having at the end a locking 
member or block 41 adapted to be inserted 
between the other track rail and the other 
Switch point 58. The rack bar 39 is ar 
ranged adjacent to the other track rail and 
is movably positioned by means of a suitable 
guide 77. The rod 40 has a rigid collar 43 
and slides, in guides 42 mounted upon the 
other track rail, and furthermore has ar 
ranged thereon a helical Spring 44 engaging 
the collar 43 and one of the guides 42, nor 
mally to project the block 41 into an opera 
tive position. A second commutator 45 has 
a contact 46 adapted electrically to connect 
terminals 47 of the circuit b'b'. The latter, 
it will be understood, is also controlled by 
the track relay and likewise, also includes 
the Source of supply 34. A further circuit 
6' 6' like the circuit c 6, is controlled by the 
track relay and draws current from the 
Source of Supply 34. It includes electro 
magnet coils 50 which control an armature 
49 having a rigid stem 78 carrying a catch 
79. A spring 48 on the stem engages the ar 
mature and a fixed abutment 80 and serves 
normally to displace the armature from en 
gagement with the coil to hold the catch 22. 
The circuit o' ('' also includes terminals 56 
adapted to be electrically connected by a 
contact 55 mounted upon the commutator 
45. A pivoted finger 54 adapted to be dis 
placed by studs 52 and 53 of the rack bar 39 
controls the armature. The rack bar also 
has a stud 51 arranged to abut against the 
catch 79 when the armature coils 50 are en 
ergized, to lock the rack bar in position such 
that the block 41 is inoperative. 

it will be understood that the switch may 
be of any suitable type which includes mov 
able switch points 58 and that the track rails : 
and the Switch points are carried upon the 
rail ties 61, the points being operatively con 
nected by cross bars 59 and being slidably 
supported upon chairs 62. A switch rod 60 
leading to a switch tower or other suitable 
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operating point controls the switch. The 
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the switch points. 

palts of the Switch lock can be suitably 
mounted adjacent to the switch points upon 
carriers 63 having downwardly offset parts 
and positioned between adjacent ties to 
which they are secured by spikes or in any 
other convenient manner. We also employ 
a switch-point - controlled commutator 64. 
having an arm 65 which is operatively con 
nected with the switch points by means of a 
link 66, so that the commutator is rotated in 
one direction or the other as the switch is 
opened or closed by correspondingly shifting 

Conductors d, d have terminals 67 adapted to be electrically con 
nected by a suitable contact 68 of the com 
mutator 64. The conductors d, d are re 
spectively connected with the circuit G G be 
tween the commutator 22 and the coils 29 
and with the source of supply 34 forming 
with their connections a circuit, controlled 
by the commutator 22. A conductor d' has 
a terminal 69 adapted to engage a contact 70 
of the commutator 64 and is connected with 
the circuit 6’ 6” between the commutator 45 
and the coils 50. A further conductor e e 
connects one of the conductors d with a sec 
Ond terminal 69 adapted to engage the con 
tact 70 and forms, with the conductors d, d. 
and d' d', a circuit adapted to be controlled 
by the commutators. In the position of the 
parts shown in diagrammatic outline, the 
block 41 is inoperative and the block 18 is 
operative to hold the switch closed. That 
is, to permit a train to pass along the main 
track without deviating on to the Switch. 
When the switch points are thrown into this 
position by the switch operator, the blocks 
are of course retracted to permit the move 
ment of the switch points. When a train 
passes on to the track relay and short cir 
cuits the same, the movable contact 13 falls 
and opens the circuit c 6, thereby de?ner 
gizing the coils 29 and permitting the spling 
27 to retract the catch 25 to release the rack 
bar. The spring 21 then at Once projects 
the block 18 into a locking or operative posi 
tion between the track rail and the SWitch 
point. The forward movement of the rack 
bar forces the stud 31 into engagement with 
the finger 33 and operates the commutator So 
that the terminals 36 are out of engagement 
with the contact 35 and so that the contact 
23 electrically connects the terminals 24. 
However, as both the circuits 6 c and b b 
are open, owing to the short circuiting of 
the relay, neither the motor circuit nor the 
catch circuit have current flowing therein. 
The block 41 is retracted, the rack bar 39 

leing locked in an inoperative position by 
the catch 79, as the coils 50 are energized by 
current flowing from the source 34. This 
is possible owing to the fact that the coils 
50 are energized by current flowing from 
the source 34 through the conductor d d, 

3. 

the conductor e e, the terminal 69 and the 
contact 70, and the conductor d' d', and part 
of the circuit 6' 6' to the source 34. It will 
be undel'stood that the parts are so arranged 
that the throwing of the switch into the po 
sition described operates the commutator 64 
electrically to connect the terminal 69. 
After the train leaves the relay circuit 

the coil 11 is again energized and the circuit 
b b is closed by the switch 12. Current then 
flows through the motor 14 and the latter is 
driven to retract the rack bar 16 against the 
tension of the spring 21, returning the block 
18 to the inoperative position. At the same 
time the rack bar, through the engagement 
of the stud 32 with the finger 33 rotates the 
commutator 22 and connects the terminals 
36, so that the circuit 6 c is closed and cur 
rent flows through the coils 29, energizing 
them to project the catch 25, whereby it can 
be engaged by the stud 30 which thus serves 
to hold the rack bai' locked in an inoperative 
position. At the same time the movement 
of the commutators 22 has broken the motor 
circuit b b and the motor stops. Now both 
the blocks 18 and 41 are in inoperative posi 
tions and the Switch points can be thrown 
from one side to the other. If the switch 
is allowed to remain in the first position, the 
next train which passes over the switch short 
circuits the relay and the block is again 
automatically projected to lock the switch 
against accidental displacement. If how 
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ever, it is desired to throw the switch after 
the train has passed, the switchman operates 
the rod 60, and the switch points are moved 
into a position opposite to that previously 
described. This movement of the switch 
points rotates the commutator 64 to effect 
communication between the terminals 67 and 
to break the connection between the termi 
nals 69. When a train enters the relay cir 
cuit with the switch points in this position, 
the circuit 6' 6' is broken and the coils 50 
are de?nergized to retract the catch 79 so 
that the spring 44 projects the block 41 
into the operative position. The coils 29 are 
not deßnergized as they continue to draw 
current from the source of supply 34 through 
the conductors did, of which the terminals 
67 are electrically connected by the contact 
6S in this position of the commutator 64, 
and through the circuit 6 6. Consequently 
the block18 is held inoperative. As soon 
as a train leaves the relay circuit, the switch 
12 closes and current flows to the motor 37 
through the circuit b' b, the terminals 47 
being operatively connected by the contact 
46. The motor retracts the rack bar 39, and 
the engagement of the stud 53 with the fin 
ger 54 shifts the commutator 45 so that the 
motor circuit is broken and the coils 50 re 
ceive current through the circuit o' 6' to pro 
ject the catch 79 to hold the rack bar 39 in 
operative, the terminals 56 being electrically i. 

00 

105 

IO 

1.5 

20 

2 is 

8 ( 



5 

O 

20 

30 

35 

40 

45 

50 

60 

4. 

connected by the contact 55 in this position 
of the commutator. Like the motors, the 
catches and their coils, the commutators con 
trolling the motor circuits and the switch 
point controlled commutator, are provided 
with protective casings 81, S2 and 83 re 
spectively. 
The relay circuit (, a extends in both di 

rections from the Switch, so that it is con 
trolled by trains approaching the switch 
from both directions. 
Having thus described our invention, we 

claim as new and desire to secure by Letter's 
Patent: 

1. In combination, locking member's adapt 
ed to be inserted between track l'ails and 
switch points to hold the same relatively 
fixed, means for locking said membel's in 
inoperative positions, means for retracting 
said members from operative position, a 
track relay controlling said last-mentioned 
means, and means for controlling said re 
tracting means independently of said track 
relay. 

2. In combination, locking membel's adapt 
ed to be inserted independently between 
track rails and switch points to hold the 
same relatively fixed, motors controlling said 
members to retract the same and having cir 
cuits, a common source of supply for said 
motor circuits, a track relay controlling said 
motor circuits, means for holding said mem 
bers independently in inoperative position, 
and means independent of said track relay 
for independently rendering said holding 
means operative. 

3. In combination, locking membel's adapt 
ed to be inserted independently between 
track rails and Switch points, springs tend 
ing to position said members operatively. 
motors for retracting said member's against 
the tension of said springs, said motors hav 
ing circuits, a common source of supply for 
Said circuits, catches for holding said mem 
bers inoperative, said catches having cir 
cuits electrically controlling the same, said 
catch circuits receiving current from said 
Source of Supply, a track relay controlling 
all of Said circuits, and a commutator and 
conductor's for rendering said catch circuits 
independent of said relay. 

4. In combination, a locking member 
adapted to hold a switch point locked with 
respect to a track rail, means tending nor 
mally to lender said member operative, a 
motor controlling said member, a track re 
lay controlling said motoi", and means for 
locking said member inoperative, said last 
mentioned means being controlled by the 
movement of said member itself. 

5. In combination, a locking member 
adapted to hold a switch point locked with 
respect to a track rail, a spring for nor 
mally projecting said member into an oper 
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ative position, a motor controlling said mem 
bei to 'etract the same and having a cir 
cuit, a track relay controlling said circuit, 
and a catch for locking said member re 
tracted, said catch having an electro-magnet 
adapted to render the same operative when 
said magnet is energized, and being con 
trolled by the movement of said member 
into an inoperative position. 

6. In combination, locking members adapt 
ed to be inserted independently between 
track rails and Switch points to hold the same 
relatively fixed, motol's controlling said 
members, a source of supply for said motors, 
a track relay controlling said motors, and 
springs tending normally to render said 
membel's operative. 

7. In combination, locking members adapt 
ed independently to engage Switch points to 
hold the same locked, motors controlling said 
members, a Source of electrical Supply for 
said motors, a track relay controlling said 
motol's, springs tending normally to render 
said members operative, and catches con 
trolled by the movement of said members 
themselves and serving to lock the same in 
inoperative positions, one of said catches 
being operative while the other is inopera 
tive. 

S. In combination, a locking member 
adapted to engage a switch point to hold 
the same fixed, a motor for retracting said 
member, a spring tending normally to pro 
ject said member into an operative position, 
an electro-magnetically controlled catch for 
locking said member in an inoperative posi 
tion, a motor circuit, a catch circuit, a source 
of electric supply for said circuits, a track 
relay controlling said circuits, and a com 
mutator controlled by said member and serv 
ing to make and break said circuits. 

9. In combination, a locking member 
adapted to engage a switch point to hold 
the same fixed, a motor for retracting said 
member, a spring tending normally to pro 
ject said member into an operative position, 
an electro-magnetically controlled catch for 
locking Said member in an inoperative posi 
tion, a motor circuit, a catch circuit, a com 
mon Source of electric supply for said cir 
cuits, a track relay controlling said circuits, 
a commutator controlled by said member 
and serving to make and break said circuits, 
and a further circuit for connecting said 
catch with said source of supply independ 
ently of said relay and said commutator. 

10. In combination, a locking member 
adapted to engage a switch point to hold 
the same fixed, a spring tending normally to 
project said member operatively, a motor for 
retracting said member, an electro-mag 
netically controlled catch adapted to lock 
Said member in an inoperative position, a 
motor circuit, a catch circuit, a source of 
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Supply for each of said circuits, a track re 
lay controlling said circuits, whereby Said 
circuits are broken when a train short cir 
cuits said relay, said catch being inopera 
tive when its circuit is broken, and a com 
mutator controlling said circuits and adapted 
to be operated by the movement of said 
member, whereby said motor circuit is 
broken when said member has been retracted 
into an inoperative position, and whereby 
said catch is operative when said member 
has been retracted. - 

11. In combination, a locking member 
adapted to engage a Switch point to hold 
the same fixed, a spring tending normally to 
project said member operatively, a motor 
for l'etracting said member, an electro-mag 
netically controlled catch adapted to lock 
said member in an inoperative position, a 
motor circuit, a catch circuit, a common 
Source of Supply for said circuits, a track 
relay controlling said circuits, whereby said 
circuits are broken when a train short cir 
cuits said relay, said catch being inoperative 
when its circuit is broken, a commutator con 
trolling said circuits and adapted to be op 
erated by the movement of said member, 
whereby said motor circuit is broken when 
said member has been retracted into an in 
operative position, and whereby said catch 
is operative when said member has been re 
tracted, a further circuit for connecting said 
Source of supply and said catch independ 
ently of Said relay, and a commutator con 
trolling said further circuit, said last com 
mutator being operated by the movement of 
the switch points. 

12. In combination, locking members 
adapted to engage switch points independ 
ently to hold the switch open or closed, 
Springs tending normally to project said 
members into operative positions, motors 
controlling said members and having cir 
cuits, catches adapted to hold said mem 
bers locked in inoperative positions, and be 
ing electro-magnetically controlled, said 
catches having circuits, a source of supply 
for said circuits, a track relay controlling 
said circuits, whereby said circuits are broken 
when said relay is short circuited by a train, 
commutators controlling said circuits and 
each controlled by One of said members, fur 
ther circuits connecting said catches with 
said source of supply independently of said 
relay, and a commutator controlling said 
further circuits and controlled by the switch points, 

13. In combination, a locking member 
adapted to engage a switch point to hold the 
same fixed, a spring tending normally to 
project this member into an operative posi 
tion, a motor for retracting said member, a 
catch adapted to lock said member in an in 

5 

magnet controlling it, a motor circuit, a 
catch circuit, a source of supply for said cir 
cuits, a commutator having contacts, said 
circuits having terminals, said terminals of 
each of said circuits being adapted to be con 
nected by one of said contacts, means for 
controlling said commutator by said mem 
ber, a further commutator having a contact 
and a circuit including said Source of Sup 
ply, and having terminals adapted to be con 
nected by said contact of said further com mutator. 

14. In combination, a locking member 
adapted to engage a switch point to hold the 
same in position, a spring tending normally 
to project said member to an operative posi 
tion, a motor for retracting said member into 
an inoperative position, a catch adapted to 
engage said member to hold the same in an 
inoperative position, a spring tending nor 
mally to hold said catch inoperative, an elec 
tromagnet serving when energized to render 
said catch operative, a motor circuit, a mag 
net circuit, a source of supply for said cir 
cuits, a track relay controlling said circuits, 
a commutator having contacts, each of said 
circuits having terminals adapted to be con 
nected by one of said contacts, whereby one 
of said circuits is broken when the other of 
said circuits is closed, means for operating 
said commutator by the movement of said 
member, a further commutator, conductors 
electrically connected with said source of 
supply and having terminals, said further 
commutator having a contact adapted elec 
trically to connect said terminals of Said 
conductors, and means for operating Said 
further commutator by the movement of the switch point. 

15. In combination, locking membel's adapted independently to engage switch 
points to hold the same fixed, whereby the 
switch can be locked open or shut, springs 
tending normally to position said member's 
operatively, motors each serving to retract 
one of said members into an inoperative po 
sition, catches each adapted to engage one of 
said members to lock the same in all inopera 
tive position, springs tending to render said 
catches inoperative, electro magnets serving 
when energized, to render said catches oper 
ative, motor circuits, catch circuits, a source 
of supply for said circuits, a track relay con 
trolling said circuits, commutators each op 
erable by one of said members, and each 
having contacts, each of said circuits hav 
ing terminals adapted to be electrically con 
nected by one of said contacts, whereby each 
of said motor circuits is opened when each 
of said catch circuits is made, pivoted fin 
gers each controlling one of Said commuta 
tors and each operable by one of Said mem 
bers, and a further commutator operable by operative position and having an electro- the Switch points and having contacts and 
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conductors electrically connected with said names to this specification in the presence of 
E. f Epy and each having traits two subscribing witnesses. 
adapted to be electrically eonnected by one r y 
of said contacts of said further commutator, AEF ARRSK. 

5 whereby each of said electro magnets can be 
supplied with current from said source of Witnesses: 
supply independently of said track relay. JOHN K. BRACHVOGEL, 
In testimony whereof we have signed our JoHN P. DAVIS. 

ad 


