
(No Model.) 9 sheets-Sheet 1. 
G. WESTING-HOUSE, Jr. &. J. G. S CHREUDER. 

SWITCH AND SIGNA, APPARATUS, 
No. 446,159. Patented Feb. 10, 1891. 

ill 
St. m I 3. m III IGe). 

S 

2. 7. S k it. i. fr 

  

  



(No Model.) 9 Sheets-Sheet 2. 
G. WESTINGHOUSE, Jr., & J. G. SCHREUDER, 

SWITCH AND SIGNAL APPARATUS, 
No. 446,159. Patented Feb. 10, 1891, 

& 
&- - - manar 

s & s 
SS 

-- N 

- - s ng 
tesSa 

- s 

& SS 
R 

ES 

-- 

c HASIDASE () 
t 

8(S Dill IS 

EEASE s 

ris ST HR ISSIP) ISIEE 
S4E, C 

It)4-. s= , NVENTOR 
( 32; EHS (Jelahul 

was "" " 46 it E. fr 
%66.42% h ATTy. 

the Norris perers co., Photo-utho., wASHINGTON, D. C. 

  



(No Model.) 9. Sheets-Sheet 3, 

G. WESTINGHOUSE, Jr., & J. G. S CHREUDER. 
SWITCH AND SIGNAL APPARATUS, 

No. 446,159. Patented Feb. 10, 1891. 

HEP- N 
--- - - Oso auty m-m 

Ot C 

i? a E L J is Z E & 

ACE 
O 

AE 3. S % & 

e 
E 

s 

EE 
. 

- to 
- 

5. 

... O 

S-3 

E EIHEE 

hi? EEEEEEE at FFFFS 
IPSProt 9 2H2 Sl 

V 2. 2 r é6. 93 s. Railwa S E. 

is i SpE 

- 
Out- C. d 5 (O. witnesses; T i? invenTOR 

II. L. L. E. L. L. L. E . I half 
al & S s S. S as g E. 

N N YN N. tookl?:43. 

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  



(No Model.) 9 sheets-Sheet 4. 
G. WESTINGHOUSE, Jr., & J, G, S CHREUDER, 

No. 446,159, 

S 

s 
S s 

witNESSES: 

SWITCH AND SIGNAL APPARATUS, 

s 

Patented Feb. 10, 1891. 
2. 

S P 

1 $3 C 3. 
w 

sŠSN2. - 
& E; EFT 

SN2 SE cy m 

9. E. 

HE O O 

s - 
N 

- S. I, 
- E. NS 

lice 

CITE 
t 

- S. 

to ----- 
se- --- 

SSHES; 
2EERIE 
H 

ar 

d s 

SES-2 N 

EFS s 
Ki: -- 

s S. s's S. 
& as S 

S. E 

- R & 
- - - - - - -er 
-- - - St. --/ NVENTOR 

FS- s (4 ?caleRiver 
P --- wfieww.lu 

t"ENORRIS PETERs co., Photo-Lito., wash INSTON 0. c. 

d 
' Bolliffs 

  



uhr 
if it. 

9 sheets-Sheet 5. 
G. WESTINGHOUSE, Jr., & J. G. SCHREUDER. . 

A. 

Patented Feb. 10, 1891, 

INVENToR,s 

it. 

SWITCH AND SIGNAL APPARATUS, 

  



9 Sheets-Sheet 6. . (No Model) 

G. WESTINGHOUSE, Jr., & J. G. SCHREUDER. 

  

  

  

  

    

  

  

    

  

  



9 sheets-Sheet 7. 
G. WESTINGHOUSE, Jr. &. J. G., SCHREUDER, 

Patented Feb. 10, 1891. 
SWITCH AND SIGNAL APPARATUS, 

No. 446,159. 

(No Model.) 

| ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 
cºlo 

G 

WITNESSES: 

Atty. 

Eliter 
outs 

THENRRs Peters co., Photo-uTHo, WASHINGTON, D. C. 
t 

  

  



S. 
2 N & SSS.E.23 S * 

4 N Ns 

SA A 
SE al E. Sä 

WITNESsss 

2 62.2% E. E 2, Au. Ar 

    

  

  



(No Model.) 9. Sheets-Sheet 9. 
G. WESTINGHOUSE, Jr. &. J. G. S CHREUDER, 

SWITCH AND SIGNAL APPARATUS, 
No. 446,159. Patented Feb. 10, 1891. 

WITNESSES : INVENTOR 

Jew? 225 4a/ by Saww.k. (Jalest 
ATTORNEY 

The monas Peteas co, PhotouTrio, WASHINGTON, D.C. 

  



O 

25 

35 

45 

UNITED STATES PATENT OFFICE. 

GEORGE WESTINGHOUSE, JR., AND JENS G. SCHREUDER, OF PITTSBURG, 
PENNSYLVANIA. 
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SPECIFICATION forming part of Letters Patent No. 446,159, dated February 10, 1891. 
Application filed March 19, 1888, Renewed January 10, 1891, Serial No. 377,336. (No model.) 

To all whon it inval/ concern: 
Be it known that we, GEORGE WESTING 

HOUSE, Jr., a citizen of the United States, and 
JENS G. SCHREUDER, a subject of the King of 
Norway, both residing at Pittsburg, in the 
county of Allegheny and State of Pennsyl 
vania, have invented or discovered a certain 
new and useful Improvement in Switch and 
Signal Apparatus, of which improvement the 
following is a specification. 
The invention herein relates to interlock 

ing mechanism for controlling by fluid-press 
ure and electrically-pneumatic or other press 
ure appliances for moving the switches and 
signals or other devices or appliances at a dis 
tance where a return indication of completion 
of such movement is desired, and the comple 
tion of such movement effects a locking of 
the controlling mechanism, the operation of 
said fluid control being also regulated elec 
trically; and in general terms the invention 
consists in certain combinations of rotatable 
or revoluble rollers or barrels, some of which 
are connected to valve mechanisms control 
ling the operation of switches and themselves 
dependent for full movement upon the switch 
movements, said rollers being provided with 
insulated metallic strips solocated around the 
barrels or rollers as to require certain prede 
termined positions of certain predetermined 
rollers for the completion of the controlling 
electric circuits. 

It also consists of mechanism for locking 
switch-operating levers, said mechanism be 
ing operated by the signal-levers, which are 
in turn locked by electrically-controlled mech 
anism by the clearance of a signal and un 
locked by the passage of the train from the sec 
tion controlled by the cleared signal, all as 
more fully hereinafter described and claimed. 
Figure 1 is a diagrammatic view showing 

a section of double tracks with a cross-over 
track and branch lines from each main line, 
together with the appropriate home and dis 
tant signals, mechanism for operating the 
switches and signals, the pipe-connections 
from the machine to such switch mechanism, 
and the electric circuits passing through the 
machine for controlling the signals. Fig. 2 is 
a front elevation of the machine, showing the 

the front plate being broken away to show the 
mechanical locking and valve mechanisms, 
partly in section and partly in elevation. 
Fig. 3 is a plan view of the machine. Fig. 4. 55 
is a sectional elevation, the section being 
taken on the line ac ac, Fig. 2. Fig. 5 is a de 
tail view, on an enlarged scale, of the elec 
trically-actuated mechanism for locking the 
switch-levers, showing the progressive steps 6o 
in the operation of shifting the switch. Figs. . 
6, 7, and 8 are plan, side, and end views of 
the electrically-actuated lever forlocking the 
switch-lever. Figs. 9, 10, 11, and 13 are dia 
grammatic views illustrative of the electric 65 
circuits in different positions of the switches 
and signals and their operating mechanisms. 
Fig. 12 is a detail view, on an enlarged scale, 
of the interlocking relay. Fig. 14 is a rear 
view of an indicator-board containing minia- 7o 
ture tracks, showing the different positions 
of the switches operated by the switch-con 
trolling mechanisms, and also containing num 
bered disks indicating approaching trains. 
Fig. 15 is a sectional view on the line y y, 75 
Fig. 14. Fig. 6 is a sectional detail view of 
a valve for releasing fluid-pressure for return 
ing the numbered disks to normal position. 
Fig. 17 is a perspective view of one of the 
make-and-break rollers controlling the signal- 8o 
circuits. Fig. 18 is a sectional view of one of 
the signal-levers. Figs. 19 and 20 are views 
of the circuit-breaker operated by the signal 
shifting mechanisms, the former being ar 
ranged for a normally-closed circuit and the 85 
latter for a normally-open circuit. 
The machine consists of an iron frame L, 

supportel by a table L'. In this frame, near 
its rear end, are arranged a series of three 

Each of 90 way-valve mechanisms 1 2 3 4, &c. 
these mechanisms consists of a case 3, hav 
ing a conical opening therein for the recep 
tion of the correspondingly-shaped plug 4, 
having grooves 5 and 6 for connecting the -ss 
ports 7 and 8 alternately with the inlet-port 95 
9 and exhaust-port 10, said ports 7, 8, 9, and 
10, being formed in the casing 3. The 
grooves 5 and 6 are made of such a length 
around the plugs 4" that when the plugs are 
at center position the partitions between the Ioo 
grooves shall cover the ports 7 and 8, as shown . 

switch and signal operating levers, a part of in Fig. 2, and when the plug is shifted, as 
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hereinafter stated, to either side of its center however, sufficient to so reverse the valve position fluid-pressure will be admitted to 
either one or the other of the ports 7 and 8, 
depending upon the direction in which the 

5-plug is shifted. The several casings are 
formed with horizontal openings 11, register 
ing with each other and forming a continu 
ous passage under the casings through the 
machine for conducting fluid-pressure, said 
opening in each casing being connected with 
the inlet-port 9. The exhaust-port 10 in each 
casing is connected with a similar passage 
formed by openings 12 in the casings. The 
passage or opening 11, formed, as described, 
in the casings of the valve mechanisms of the 
series, is connected with a fluid-pressure res 
ervoir 13 by a pipe 14. (See Figs. 1 and 3.) 
The ports 7 and 8 are connected with the valve 
mechanisms E, E, E, and E, controlling the 
switch-operating mechanisms F, F, F, and 
F., by pipes a. a' bl' c c'. 
The stems of the plugs 4 of the several 

valve mechanisms 1 2 3 4, &c., are provided 
with operating handles or levers 15, and also 
with locking - quadrants 16, having curved 
slots 17, (see Figs. 2 and 5,) the lower walls 
of the slots having notches 18 formed mid 
way of the length of the slots. On the valve 
casings 3 are formed brackets 19, to which 
are pivoted the safety-latches 20, having their 
rear ends connected by rods 21 to the arma 
tures 22 of the electro-magnets 23, whereby 
the latches are operated, as hereinafter de 
scribed. The front ends of the safety-latches 
engage the slots 17 in the quadrants 16, said 
latches being held as against lateral move 
ment by studs 24, projecting upwardly from 
the valve-casings. When the circuit through 
the magnet 23 is broken, the weight of the 
armature 22 holds the front end of the safety 
latch 20 on a plane above the notch 18, so that 
the quadrant can be fully reversed; but, as a 
full movement of the quadrant and its con 
nections will, as hereinafter stated, complete 
an electric circuit, thereby rendering it pos 
sible to give a signal before the switches have 
been properly set, a tongue 25 is pivoted to 
the safety-latch 20 and is held in normal 
position by means of spring-leaves 25, riv 
eted to a rib on the under side of the latch 
and bearing at their free ends on opposite 
sides of the tongue near its rear end, as shown 
in Fig. 7 and by dotted lines in Fig. 6, said 
tongue projecting through a slot 27 in the 
latch (see Fig. 8) and having its free end 
resting on top of the reduced end of the latch 
engaging the slot 17. This tongue is made of 
such a thickness that when the latch is in 
normal position-i. e., the front end of the 
latch elevated by the armature, as above 
stated-a pin 26 on the upper wall of the slot 
17 will engage said tongue while the quad 
rant is being reversed, thereby preventing 
any movement of the quadrant beyond its 
center position greater than the amount of 
play allowed the tongue by the slot 27 in the 
safety-latch. This amount of movement is, 

5 

mechanisms 1 2 3 4, &c., as to admit fluid 
pressure into that pipe which was in the pre 
vious position of the valve, the exhaust-pipe, 
and thereby shift the switch by means of 
fluid-pressure mechanism F. The unlocking 
of the switch-a step preliminary to its move 
ment-will, by the mechanism indicated at 
124 126, &c., Fig. 1, close the circuit passing 
through the magnet 23, and the movement of 
the armature consequent thereupon will de 
press the front end of the safety-latch 20 into 
the notch 18 and free the tongue from en 
gagement with the pin 26, thereby prevent 
ing any further movement of the quadrant 
and valve mechanism in ntil the switch has 
been fully changed and locked. The move 
ment of the switch-locking mechanism breaks 
the circuit through the magnet 23, thereby 
permitting its armature to drop and raise 
the front end of the safety-latch from the 
notch 18 on the opposite side of the pin 26, 
when the quadrant and valve mechanism may 
be fully reversed. 
In order to prevent any movement of the 

quadrant during the downward movement of 
the latch and tongue on the unlocking of the 
switch, as stated, the combined thickness of 
the tongue and latch is made greater than the 
distance between the lower end of the pin 26 
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and the bottom wall of the slot 17, so that the 
latch will engage the end of the notch 18 be 
fore the tongue is freed from the pin. 

In order to relieve the locking mechanism 
just described from shocks or strains incident 
to a hurried operation of the machine and to 
regulate the preliminary movement of the 
switch-controlling mechanism, the upper edge 
of the front plate 28, immediately in the rear of 
the lever's 15, is formed into a series of curved 
segments 29, provided with shoulders 30 and 
31, the distance between the shoulders 30 be 
ing equal to the length of the slots 17 and the 
distance between the shoulders 31 correspond 
ing to the length of the notches 18. On the 
rear side of the levers 15 are arranged the 
sliding latches 32, having their lower ends con 
structed to engage the shoulders 30 and 31, the 
upper ends of said latches being connected to 
the stems of operating-handles 33, said stems 
passing through slots 34 in the upper ends of 
the levers 15. These latches are held against 
the curved segments by springs 35. (See Fig. 
4.) In shifting one of the levers the operator 
pushes on the handle 33 until the end of the 
latch drops into the notch forming the shoul 
ders 31, which will prevent any further move 
ment of the lever, until the operator raises the 
handle sufficiently 
the shoulders. At the time the latch 32 en 
gages one of the shoulders 31 the quadrant 
16, latch 20, and tongue 25 will be in the po 
sition shown by the middle quadrant in Fig. 
5. The operator allows the lever to remain 
at rest until the latch 20 and tongue 25 have 
been shifted in the manner hereinbefore de 
scribed to the position shown by the second 

to lift the latch clear of . 
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diagram from the right in Fig. 5. He then 
raises the handle 33 and shifts the lever 15 
until the latch 32 comes in contact with the 
shoulder 30, at which time the quadrant, latch 
20, and tongue 25 will be in the position shown 
by the diagram at the right of Fig. 5. 
Around the stems of the plugs 4 are ar 

ranged rollers 36, formed of rubber, hard wood, 
or other non-conducting material, and on the 
rollers are secured a Series of metal bands 37, 
passing partially around said rollers, said 
bands being held in place by bending their 
ends inwardly and inserting such bent ends 
into longitudinal deep grooves or slots 3S, 
formed in the Surfaces of the rollers. 
On the frame I, beneath the roilers, is ar 

ranged a bed-plate 39, formed of rubber, hard 
wood, or other suitable insulating material, 
and along this bed-plate, at right angles to the 
rollers 36, are secured a series of metal strips 
40, connected on one side of the machine to 
a common metal strip 41, secured on an end 
plate 42, of rubber, hard Wood, or other suit 
able insulating material, so as to insulate the 
strip 41 from the machine, the opposite ends 
of these strips 40 being connected to inde 
pendent binding-posts 43. These strips 40 
are not continuous along the bed-plate, but 
are formed of two, three, or more sections, 
each section being provided at its ends with 
metallic springs 44, arranged to bear upon the 
rollers 36, in line with the bands 37, so that 
in certain positions of the rollers the strips 
40, springs 44, and bands 37 will form, except 
for breaks hereinafter described, a complete 
metallic circuit from the binding-posts to the 
common Strip 41. 

Parallel with the rollers 36, connected with 
the valve mechanism 1 2 3, &c., is arranged 
a series of rollers 45, similar in construction 
to the rollers 36 and provided with metallic 
bands 37, partially surrounding said rollers, 
and arranged in certain positions of the roll 
ers to engage or have electrical contact with 
the springs 44 of some of the strips 40, as 
fully described in connection with the rollers 
36. These rollers 45 are journaled at one 
end of the machine in bearingS 46, located 
between the valve-casings 3 and, if desired, 
formed integral there with. The opposite ends 
of the rollers are journaled in bearings formed 
in the front plate 28 of the machine, as are 
also the rollers 36. 
On the rear ends of the rollers 45 are se 

cured quadrants 47, having slots 4S formed 
therein, (see Figs. 2, 9, 10, and 11.) and with 
in these slots 4S are arranged the forward 
ends of locking-latches 49, which are pivoted 
on brackets 50 (see Figs. 3 and 4) and have 
their rear ends connected by rods 51 to the 
armatures 52 of the electro-magnets 53. These 
electro-magnets are included in electric cir 
cuits to be hereinafter more fully described, 
which are made or broken by the change of 
position of one or more signals included in 
oie or more combinations of switches and 
signals and by interlocking relays which are 

controlled by the switch-operating mechan 
ism and by track-circuits. When the elec 
tro-magnets. 53 are charged, the front ends 
of the locking-latches 49 are held down against 
the lower walls of the slots 4S of the quad 
rants 47, which can then be shifted to one 
side or the other, as desired, (see Figs. 2, 9, 
10, and 11:) but when the circuits through 
said magnets 53 are broken the weight of the 
armature will raise the front ends of the lock 
ing-latches 49 between the studs 54 on the up 
per walls of the slots 48, thereby preventing 
any movement of the quadrants, (see Figs. 9 
and 10.) or between the ends of the slots and 
the studs 54 when only a limited movement 
of the quadrants is permitted. 
The operating-levers 55 of the rollers 45 are 

slotted at their ends (see Fig. 2) for engage 
ment with the Stems of the handles 56 of the 
crank-arms 57 of the shafts 58, which are 
journaled in Suitable bearings in the frame 
L, as shown in Figs. 2 and 4. 
The handles 50 are provided with spring 

acuated pins 59, adapted to engage a hole in 
the front plate 28 when the levers 55 and 
crank-arms 57 are in line with each other, at 
which time the locking-latches 49 will be in 
line with the notch between the studs 54 and 
also with curved slots () on both sides of the 
center position of the latch 49 and crank-arms, 
these slots 60 being made of a length so pro 
portioned in relation to the distance between 
the Studs 54 and the ends of the slots 48 of 
the quadrants 47 that when the ends of the 
levers engage either the ends of the slots or 
the studs 54 the pins 59 will bear against the 
corresponding ends of the slots 60. This con 
struction and arrangement of devices pre 
serves the quadrants and latches from being 
injured by accidental movements of the mech 
anism. 

Beneath the rollers 36 and 45 and parallel 
there with are arranged a series of brackets 
G1 and 62, having notches formed in their up 
per and lower edges, respectively, for the re 
ception of a series of locking-bars 63, which 
are provided on the lower edges with a series 
of teeth adapted to engage with the toothed 
segments 64, secured to the shafts 58, each 
shaft being provided with a single segment 
64 for engagement with one of the locking 
bars. Above the locking-bars are arranged 
a series of locking-dogs 65, pivoted at their 
rear-ends to the frame of the machines and 
having their front ends projecting through 
slots 66 in the front plate 28, said locking-dogs 
being arranged in the vertical plane passing 
through the axis of the rollers 36 and adapted 

75 

95 

IOO 

I O5 

O 

II5 

I 25 
when raised, as hereinafter stated, to engage 
the tails 67 of the levers 15. These locking 
dogs are supported by the bars 63, which at 
suitable intervals are provided with notches 
or depressions GS of sufficient depth to allow 
the dogs to drop down below the line of move 
ment of the tails G7, the remaining portions 
of the bars being of sufficient height to raise 
the dogs into the path of movement of said 
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tails. It will be readily understood that as phore-signals from 70 to 78, inclusive, are op 
the switch-operating levers 15 are first shifted erated by any suitable fluid-pressure mech: 
to the right or left of the center position and 
then the signal-level's are correspondingly 
moved, whereby the locking-bars 63 are SO 
shifted as to raise the locking-dogs 65 from 
the depressions or notches 68 into the path 
of movement of the tails 67, the levers 15 
cannot be reversed sufficiently far to change 
the switches until after the signal-levers 55 
are returned to normal and the locking-dogs 
drop into the notches 6S. As the locking 
dogs extend across the entire series of locking 
bars, and as each bar is designed to operate 
only such of the dogs as are included in one 
combination, the bars 63 are so constructed 
as regards their upper edges that only those 
dogs included in any one combination will be 
affected by the movement of the bars in Such 
combination. In the present case this pull 
pose is effected by notches in the bars, such 
depressions or notches being of a length equal 
to the full movement of the locking-bars. The 
“operative notches’ 68, as they might be 
termed, are so constructed, being of a length 
only a little greater than the thickness of the 
dogs, that the first movement of the levers 55 
from a center position will raise said dogs, 
thereby locking the level's 15 as against re 
versal until the levers 55 have been returned to 
normal or center position, as shown in. Fig. 2. 
The lay-out or diagram of tracks employed 

for illustrating the invention herein consists 
of the main lines M. MI', having the branches 
NN and the cross-over O, and the switches for 
the branches and cross-over m m? and in and in', 
respectively. These several Switches are op 
erated by the fluid-pressure mechanisms F, 
F, F, and F, as shown in Fig. 1. These 
mechanisms are connected to the Valve mech 
anisms E, E, E, and E by pipes 69, and the 
valve mechanisms are connected to the ma 
chine-valves 1 2 3 4, &c., by pipes C. C.", b b', 
and c c', respectively, as hereinbefore stated. 

In describing the signals and Switches con 
nected with the lay-out shown in Fig. 1 trains 
will be supposed to be moving in the direc 
tion of the arrow a on track M and in the di 
rection of the arrow if on the track M'. The 
above-described system of tracks is provided 
with a distant signal 70, governing the ap 
proach of trains on the track M' to the switches 
in’ and n, the home-signal 71, governing the 
main line past the switches in and 12, the 
route-signal 72, governing the branching line 
N', and the route-signals 78 and 74 governing 
the movement of trains from the branch N' 
to the main lines M and M, respectively. The 
distant signal 75 governs the movements of 
trains on the track M as they approach the 
switches in and in combination with the 
home-signal 76. The route-signals 77 and 
7S govern the movement of trains from the 
line MI to the lines M' and N', respectively. 
The movement of trains from lines M to N 
and return is governed by what is commonly 
termed “pot-signals' 79 and 80. The Sema 

anism S1, preferably that described and 
claimed in Letters Patent No. 357,109, granted 
February 1, 1887, to George Westinghouse, 
Jr., said mechanism being connected to the 
fluid-pressure reservoir 13 by main pipes 82 
and branches S3. The flow of pressure to and 
from thesignal-operating mechanism 81 is con 
trolled by electro-magnets, as shown in Said 
patent, said magnets being included in electric 
circuits controlled by the machine. The bat 
tery II is connected by a suitable wire with a 
binding-post electrically connected to the com 
mon strip 41, and the current passes from said 
strip 41 through the strips 40, springs 44, and 
bands 37 on the rollers 36 and 45 when said 
rollers have been properly adjusted, as will be 
hereinafter stated. The current controlling 
the magnet of signal mechanism 81 on the 
home-signal 76 passes from one of the bind 
ing-posts 43 by the wire S4 to the magnet 85 
of the locking-relay 86, and thence by the wire 
87 to the magnet on signal 76, and is there 
connected to branch pipe S3 of the system of 
fluid-pressure pipes which are connected to 
the opposite pole of battery H. The current 
controlling the magnet on distant signal 75 
passes from ose of the binding-posts 43 by 
the wire SS through circuit-breaking mechan 
ism 89, operated by the mechanism Slon sig 
mal 76, thence to a circuit-breaking track-re 
lay 90, controlled by track-section 91, and 
thence to one pole of magnet of signal mech 
anism on signal 75, the opposite pole being 
connected to branch pipe 83. The rails of in 
sulated track-section 91 are connected at one 
end of said section to opposite poles of bat 
tery I and at the opposite end thereof to the 
magnet of relay 90. The current controlling 
the magnet of the mechanism 81 of signal 77 
passes from one of the binding-posts 43 by 
the wire 93 through the magnet 94 of the lock 
ing-relay 95, and thence by the wire 96 to the 
magnet on signal 77, from which point the 
current passes by the fluid-pressure pipes to 
the battery ?I. The current controlling the 
magnet of the operating mechanism 81 of the 
signal 78 passes from one of the binding-posts 
43 by the wire 97 to the magnet 9S of the lock 
ing-relay 99, and thence by the wire 100 to the 
magnet on signal 78, whence it passes by the 
fluid-pressure pipes to the battery H. The 
currents controlling the magnets of the oper 
ating mechanisms 81 of the signals 71 and 72 
pass from two of the binding-posts 43 by wires 
101 and 102 to the magnets 103 and 104 of the 
locking-relays 105 and 106, and thence by the 
wires 107 and 108 to the magnets on said sig 
nals, whence they pass by the fluid-pressure 
pipes' to the battery H. The currents con 
trolling the magnets of the operating mech 
anisms 81 of the route-signals 73 and 74 pass 
from two of the binding-posts by the wires 109 
and 110 to the magnets 111 and 113 of the 
locking-relays 112 and 114, thence by the wires 
115 and 116 to the magnets of the route-sig 
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nals, 73 and 74, and from said magnets to the 
battery l- by the fluid-pressure pipes. 
current controlling the magnet of the operat 
ing mechanism 81 of the distant signal 70 
passes from one of the binding-posts 43 by the 
wire 117 to a circuit-breaking track-relay 118, 
controlled by track-section 119, and thence by 
wire 120 through the magnet in signal 70 to 
battery H by the fluid-pressure pipes. 

It will be observed that all the above-de 
scribed circuits start from one side of the ma 
chine and that the battery His connected to 
the opposite side of the machine. Hence it 
is necessary that such of the roller's 36 and 
45 as are included in any combination should 
be in certain predetermined positions before 
any current can pass through said circuits 
to the magnets on the signal-operating mech 
anisms Si of the signals. The movements of 
the roller's 36, so far as a completion of cir 
cuits above described through their bands 37 
is concerned, is electrically controlled by the 
magnets 23, as hereinbefore described. One 
pole of each of these magnets is connected 
to the independent binding-posts 121 and the 
opposite pole thereof to a common metallic 
strip 122, insulated from the machine, said 
strip 122 being electrically connected to one 
pole of the battery H, whose opposite pole is 
connected to the fluid - pressure pipes, as 
shown in Fig. 1. The circuit, including the 
magnet 23, controlling that one of the rollers 
36 which is connected to the valve mechan 
ism I, as herein before stated, is formed by 
the wire 123, leading from one of the binding 
posts 121 to one part of the circuit-breaking 
mechanism 124, the other part of said mech 
anism being connected to one of the fluid 
pressure pipes. This circuit-breaking mech 
anism 124 is controlled by the locking-pin of 
the switch in and is so constructed that the 
circuit is completed while the switch is un 
locked and broken when the switch is locked 
in either of its positions. 
breaking mechanisms controlling the move 
ments of the valve mechanisms on the ma 
chine may be operated by any other moving 
part of the switch or its shifting mechanism 
as, for example, the deflector-rails, the switch 
points of the piston of the fluid-pressure mech 
anism F-provided that the circuit-breaking 
mechanism be so operated as to close the cir 
cuit at the beginning of the switch-shifting 
operation and break the circuit when the 
switch-points have been fully shifted. It is 
preferred, however, that the circuit-breaking 
mechanism be operated by the locking-bolt, 
as stated, for the reason that the valve mech 
anism 1 cannot be released, having once been 
locked by a completion of its controlling-cir 
cuit, until after the switch-points have been 
fully shifted and locked. 
The circuit-breaking mechanisms 124, 126, 

128, and 130 are constructed substantially as 
described in Patent No. 357,109, hereinbefore 
referred to, and in the diagrammatic view, 
Fig. 1, they are represented as moving in a 

The 

These circuit 

direction parallel with the track-rails, and, 
although shown for convenience outside of 
the rails, they are in practice arranged be 
tween them. 
The making and breaking of the switch 

circuits, which are effected automatically by 
the movements of the switch-locking bolts, 
cause the latches to rise and fall, and thereby 
guide the operator and indicate to him the 
position of the switches and the proper time 
for setting the signals. 
As the switches m, and m', being opposite 

ends of the cross-over O, should be operated 
together, the valves E and E' of the Switch 
operating mechanisms F and Fare connected, 
as shown, to the same valve mechanism 1 of 
the machine, as shown in Fig. 1, and hence 
it is necessary that a double electriclock con 
trolled by the movements of both Switches 
should be applied to said valve mechanisml. 
For this purpose a second slot 17, similar in 
construction to the slot, 17, is formed in the 
quadrant 16, as shown in Figs. 2, 4, and 5, and 
a second latch 20, similar to the latch 20 in 
construction and function, is pivoted to a 
bracket or support 19, said latch being con 
trolled by an electro-magnet 23°. This elec 
tro-magnet is included in a circuit formed by 
a wire 125, passing from one of the binding 
posts 121 to one part of the circuit-breaking 
mechanism 126, the other part of said mech 
anism being connected, as shown, to one of 
the fluid-pressure pipes. This circuit-break 
ing mechanism 126 is controlled by the lock 
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ing-pin of the switch m' in the manner above 
described in connection with the mechanism 
124 of the switch n. . - 
The magnet 23 of the machine-valve mech 

anism 3, which controls the operating mech 
anism F of the switch n' through the medium 
of the valve mechanism E, is included in the 
electric circuitformed by the wire 127, passing 
from one of the binding-posts 121 to one part 
of the circuit-breaker 128, the other part of 
which is connected electrically to the fluid 
pressure pipes. The magnet 23 of the valve 
mechanism 2, controlling the movements of 
the switch n, is included in the electric cir 
cuit 129, passing the circuit-breaker 130 in a 
manner similar to that above described in the 
connection with the other switch-circuits. 
The track-circuit controlled by the circuit 

breaker 131, which is controlled by track-sec 
tion P of track M, is formed by the wire 133, 
leading from one part of the circuit-breaker 
131 to the magnet 134 of locking-relay 86, 
thence to the magnet 135 of locking-relay 
114, thence to the battery h, and then to the 
other part of the circuit-breaker. . 
The track-circuit controlled by the circuit 

breaker 136, which is controlled by the track 
section P of track M', is formed by the wire 
138, leading from one part of the circuit 
breaker to the magnet 139 of the locking re 
lay 106, thence to the magnet 140 of locking 
relay 105, thence to battery h, thence to mag 
nets 141 and 142 of locking-relays 95 and 99, 
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thence to one part of circuit-breaker 143, and 
thence back to the circuit-breaker 136. It 
will be observed that the above-described cir 
cuit is also controlled by the track-section P' 
through the medium of the circuit-breaker 143. 
The track - circuit controlled by circuit 

breaker 144, which is controlled by the track 
section P of track M', is formed by wire 145, 
leading from one part of the circuit-breaker 
144 to magnet 146 of the locking-relay 112, 
and thence back to the other part of said cir 
cuit-breaker. 
The movements of rollers 45 necessary for 

making or breaking the signal - circuits 
through the machine are controlled through 
the medium of the latches 49 by the magnets 
53, which are electrically connected to inde 
pendent binding posts 147. 
The circuit in which the magnet or mag 

nets 53, controlling the movements of the 
roller or rollers 45 for making or breaking the 
circuits through the machine for signals gov 
erning train movements along and from the 
track M, is formed by wire 148, leading from 
One of the binding-posts 147 to circuit-break 
ing mechanism controlled by magnets 94 and 
141 of locking-relay 95, thence to circuit-break 
ing mechanism controlled by magnets 98 and 
142 of locking-relay 99, thence to circuit-break 
ing mechanism controlled by magnets 85 and 
134 on locking - relay 86, thence to circuit 
breaking mechanisms 149, 150, 151, and 152, 
controlled by signals 78, 77, 76, and 75, and 
thence to the fluid-pressure pipes, which are 
electrically connected to the battery I, in 
cluded in the above circuit. 
The number of signal-roller's 45 included in 

a locking-circuit depends upon the number 
of train movements in any one lock-combina 
tion. 
The circuit in which the magnet 53, control 

ling the movement of the roller 45 for mak 

45 

ing or breaking the circuits through the ma 
chine for signals governing train movements 
along, to, and from track M', is formed by wire 
153, leading from one of the binding-posts 147 
to circuit-breaker controlled by magnets 140 
and 103 in locking-relay 105, thence to cir 
cuit-breaking mechanism controlled by mag 
nets 104 and 139 on locking-relay 106, thence 
to circuit-breakers 154,155,156, 157, and 15S, 
controlled by signals 70 71 72 7374, thence 

55 

to fluid-pressure pipe and battery 7, thence 
to circuit-breaking mechanism controlled by 
magnets 111 and 146 on locking-relay 112, 
thence to circuit-breaking mechanism con. 
trolled by magnets 113 and 135 on locking-re 
lay 114, and thence to locking-magnet 53. 
The binding-post 43, forming the machine, 

terminus of wire SS to the distant signal 75, 
is connected to the common strip 41 by a con 
tinuous strip 40, in lieu of passing through 
strips 37 around the rollers; but it will be 
observed that this circuit 88 passes through 
circuit-breaker 89, controlled by the home 
signal 76, and through the circuit - breaker 
operated by relay 90, controlled by insulated 

track-section 9, which forms part of the cir 
cuit of the battery h. IIence it is necessary 
to clear the home-signal 76, thereby closing 
the circuit, 88 through breaker 89, and also 
that the circuit through the track-relay 90 
should be complete before the distant signal 
75 can be cleared. 
As one of the circuit-breakers in circuit 88 

is controlled by track-section 91, the entrance 
of a car upon said section will by cutting out 
the relay 90 break the circuit 88, thereby 
causing the signal 75 to return to “danger,” 
and thus protect the rear of a train passing 
along the track M. It is sometimes necessary 
to allow a train to pass the distant signal and 
move up to the home-signal; but, as in the 
above-described arrangement, the distant sig 
nal is always cleared by setting the home-sig 
nal at “safety.’ A switch is placed in the 
circuit SS at the machine, so that said circuit 
may be broken by the operator, thereby re 
turning the distant signal 75 to “danger, 
while the home-signal is at “safety.’ This 
machine-switch in circuit SS may be an ordi 
nary key or one of the signal-rollers 45 not 
otherwise employed. This machine-switch 
may be employed in lieu of the track-section 
91 for throwing the distant signal to “danger' 
after the passage of the train. 
In lieu of interposing a circuit-breaker con 

trolled by the home-signal 71 in the circuit 
117 of the distant signal 70, a circuit-breaker 
159, controlled by the 'signal 71, is interposed 
in the insulated track-section 119, forming a 
part of the circuit of battery h, said circuit 
also including the relay 118, controlling cir. 
cuit-breaking mechanism in the circuit 117. 
The circuit 117, being a normally-open circuit, 
for the reason that the track-circuit 119 is 
also a normally-open circuit, being closed only 
when the signal 71 is cleared, the distant sig 
nal 70 will remain at “danger until the cir 
cuit through the track-section 119 is closed 
by the home-signal 71 going to “safety,” and 
the signal 70 will remain at “safety until 
either the-signal 71 is set to “danger’ or un 
til a car enters the track-section 119 while the 
signal 71 is at “safety,” or until an operator 
opens a key on the machine, as described, in 
connection with circuit SS. 
The construction and operation of the lock 

ing-relays 86, &c., are clearly shown on an en 
larged scale in Fig. 12, and by reference to 
said figure it will be observed that the signal 
and track circuits pass through the magnets 
85 and 134 thereof, but that the locking-cir 
cuits are connected to insulated binding-posts 
160 and 161, the former being electrically con 
nected to the armature 162 of the upper mag 
net 85, the other post 161 to the contact-point 
163, attached to but insulated from one arm 
of the bell-crank 164, the other arm of said 
bell-crank forming the armature of the lower 
magnet 134 of the locking-relay. Within the 
scope of movement of the contact-point 163 is 
arranged a stationary contact-point 165, which 
is electrically connected to a contact-point 
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166 on the spectacles 167 of the magnet, S5. 
On the end of the vertical arm of the yell 
Crank 164 is hinged a pawl 16S, held by a 
Spring 169 in line with the arm of the bell 
crank, but permitting of backward bending 
of the pawl when the vertical arm of the bell 
crank is thrown to the left by closing the cir 
cuit through the magnet 134. The operation 
of this locking-relay is as follows: It being 
premised that signal- circuits are normally 
Open and the track-circuits normally closed, 
and while said circuits are in their normal 
condition, the above-described devices will 
assume the position shown, thereby closing the 
locking-circuit. If now the signal-circuit 
should be closed, the armature 162 will be 
raised, thereby breaking the locking-circuit 
at the contact-point 166, and if the track-cir 
cuit be broken the locking-circuit will be 
broken at the contact-point 165. When the 
armature 162 is raised by closing the signal 
circuit while the track-circuit is closed, the 
pawl 168 will be thrown to the left, the end of 
the pawl being moved into line with the in 
Sulated bracket 170 on the armature 162, so 
that when the signal-circuit is again broken 
the bracket will engage the step in the end 
of the pawl, thereby preventing the armature 
162 from dropping down upon the contact 
point 166 and completing the locking-circuit 
as long as the track-circuit remains closed. 
Hence, in order to close the locking-circuit 
after it has been broken by closing the signal 
circuit, it is necessary to break the track-cir 
cuit, thereby permitting its armature to drop 
and move the vertical arm of the bell-crank 
to the right, thus disengaging the notch in 
the pawl 168 and permitting the armature 162 
to drop upon the contact-point 166; but, as by 
the movement of the vertical arm of the bell 
crank to the right the locking-circuit is broken 
at the contact-point 165, the track-circuit must 
be again completed, thereby throwing the 
contact-points 163 and 165 together before the 
locking-circuit is closed. 

In describing the operation of this plant 
reference will be had principally to Figs. 1, 2, 
5, 9, 10, and 11, and for the purpose of said 
description it will be supposed that a train 
on track M, moving in the direction of arrow 
a from a point to the right of the section of 
track shown in Fig. l, is to be shifted to 
track N'. 

Figs. 9, 10, and 11 illustrate the operation 
of the signals, the circuits controlling and 
controlled by the signals, and the switch-in 
terlocking mechanism controlled by the sig 
nal-operating mechanism only during the 
movement of the train from the right-hand 
end of M to and past the interlocking track 
section. P. For this purpose it is necessary 
that switches in and in should remain normal, 
as shown, and that signals 76 and 75 should 
be cleared in the order named, until the train 
has passed track-sections 9 and P, the en 
trance of the train onto track-section 91 au 
tomatically shifting the distant signal 75 to 

“danger, so as to protect the rear end of the 
train, said signal remaining at “danger’ ull 
til the train has passed off of track-section 91, 
when the signal will return to and remain at 
“safety until its controlling-circuit is bro 
ken by returning the home-signal 76 to “dan 
ger, unless, as should always be the rule, 
said controlling-circuit is broken by the op 
erator by means of a key S, (see Fig. 9,) in 
terposed in said circuit at the machine While 
the train is passing along track-section 91, in 
which case the signal 75 will remain at “dan 
ger after the train has passed off of track 
section 91. The train having passed beyond 
the track-section P, it is necessary, in order 
that the train may pass over to N', that the 
switches m, m', and 7' be shifted, the signal 
77 be cleared, and all opposing signals, in 
cluding in this case all other signals shown, 
must be locked at normal or “danger.' 
As the switches in and n are normal or set 

for clear main line, it is only necessary for 
the passage of trains to a point beyond the 
track-circuit P that the signals 76 and 75 
should be cleared. This is effected by throw 
ing the second signal-lever 55 of the signal- . 
controlling mechanism B, Figs. 2 and 9, to 
the left, thereby so turning its roller 45 that 
one of the bands 37 thereon will come into 
contact with the springs 44 on each side. 
thereof, and so completing the controlling 
circuit for the signal 76 through the machine, 
said circuit being formed by wires 84 and 87 
and passing through magnet S5 in the lock 
ing-relay 86. The completion of this signal 
circuit operates the mechanism 81 of signal 
76, so as to shift said signal to “safety,' and at 
the same time closes the circuit for distant 
signal 75 at the circuit-breaker 89, thereby 
operating the mechanism 81 at signal 75, SO 
as to clear said signal. The completion of 
the circuit for signal 76 through magnet 85 of 
locking-relay 86 raises the armature 162, (see 
locking - relay 86°,) thereby breaking the 
normally - closed locking-circuit formed by 
wire 148, which is also broken at circuit 
breakers 151 and 152 by the movement of sig 
nais 76 and 75 to “safety.’ This breaking of 
the locking-circuit 148 permits the locking 
latches 49 to rise in their slots 48 of quad 
rants 47, attached, as hereinbefore stated, 
to rollers 45, which are operated by the first 
and second signal-levers 55 of signal-con 
trolling mechanism A, as shown in Figs. 2 and 
9. The latch of the first signal mechanism 
A enters the notch between the lugs 54, 
thereby locking said mechanism in its cen 
ter position as against any movement for the 
reason that said lever controls, through cir 
cuits hereinafter mentioned, the signals 77, 
7S, and 74, which govern train movements in 
opposition to those controlled by signals 76 
and 75, already cleared, as stated. The latch 
49 of the second signal mechanism B, Figs. 2 
and 9, enters the space between the left-hand 
end of the slot 48 in its quadrant 47 and one 
of the lugs 54, thereby locking said mechan 
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ism as against its return to center position; upon drop down out of the line of movement 
but the distance between the lug 54 and the 
end of the slot is sufficient to permit of such 
a movement of the roller 45 of said signal 

5 mechanism I3 as to move the band 37 from 
contact with one of the springs 44, thereby 
breaking the signal-operating circuit and re 
turning the signals 76 and 75 to “danger at 
the Will of the operator; but the breaking of 
the signal-circuit and the consequent return 
of the signals 76 and 75 to “danger will not 
complete the locking-circuit 148, as the pawl 
168 (see Figs. 9 and 12) was moved under the 
blacket 170 by the action of the spring 169 
When the armature 162 was raised, as herein 
before stated, and said pawl will prevent the 
arlnature 162 from dropping onto the contact 
point 166 until the circuit formed by wire 
133 through magnet 134 has been broken and 
then closed, either by the passage of the train 
onto and off from the track-section P8 or by 
the Operator through the medium of a key 
placed in the circuit 133 at the machine for 
use in emergencies. 

In Fig. 10 is shown the position of the parts 
of the machine included in Fig. 9 after the 
signal mechanism B. has been shifted toward 
the right from the extreme left-hand position 
shown in Fig. 9 until one of the lugs 54 en 
Counters the latch 49. This movement of the 
signal-Controlling mechanism B will, as shown 
in Fig. 10, break the signal-circuit S4 by turn 
ing the band 37 of said mechanism out of 
Contact. With one of the springs 44. As soon 

35 as this break occurs the signals 76 and 75 
return to “danger’ and the armature 162 of 
lmagnet S5 drops down, but cannot come into 
COIntact with the pin 166 on account of the 
pawl 168 engaging the bracket 170 on said 

4o armature. (See locking-relay 86, Fig. 10.) 
AS Soon, however, as the train enters the un 
locking-section P the track - circuit 133 is 
broken and the armature forming part of 
bell-crank 164 drops, thereby disengaging the 

o 

25 

45 pawl 168 from the bracket of armature 162, 
thereby permitting said armature to drop into 
contact-point 166, completing the locking-cir 
cuit at that point; but said circuit is simulta 
neously broken as the contact-pin 163 was 

50 dra Win away from pin 165 by the above-de 
Scribed movement of the bell-crank, as shown 
in relay 86°, Fig. 10. As soon, however, as 
the train passes off of the unlocking track 
section P the track-circuit 133 is again com 

55 pleted and the bell-crank 164 is so moved as 
to bring the pins 163 and 165 into contact, 
thereby completing the locking-circuit 14S. 
(See Fig. 12.) The magnets 53 being excited 
by the completion of the circuit, 148, the 

6o latches 49 are moved down below the path of 
movement of the lugs 54, thereby unlocking 
the signal mechanisms A and B, whereupon 
the latter may be returned to center or nor 
mal position, as shown in Fig. 11. This re 

65 turn of the mechanism B to normal so moves 
the locking-bal's 63 as to bring the notches 
therein in line with the dogs, which there 

of the levers of the switch-controlling mech 
anisms 1 2 3, &c. 

In Fig. 13 are shown the positions of the 
bands 37 on rollers 36 or 45, controlling 
switches and signals for routes conflicting 
with the route given when said rolle's are in 
the positions shown in Fig. 9. By reference 
to said Fig. 13 it will be clearly seen by the 
positions of the bands 37 that the signal-cir 
cuit of which the bands 37 form a part can 
not be completed until the rollers are turned; 
but, as herein before stated, the shifting of the 
signal-lever to clear the signal for any given 
route locks up the levers and rollers control 
ling any conflicting route-as, for example, 
it is necessary, in order to give a route in 
conflict with that given in Fig. 9, to shift the 
switch-controlling mechanisms 1, 2, and 3 and 
the signal-controlling mechanisms A and B 
to the right in Fig. 9 in order to complete 
the signal- circuit of which the bands 37 
therein shown form a part; but by reference 
to Fig. 9 it will be seen that said mechan 
isms are and will remain locked until the sig 
nal mechanism IB has been returned to nor 
mal, (see Fig. 11,) thereby sending the signal 
controlled thereby to “danger.” The purpose 
of this locking of the signal-controlling mech 
anisms from returning to center position, al 
though the signals have been returned to 
“danger,’ is to prevent any movement of the 
switch-controlling mechanisms which have 
been mechanically locked by the movement 
of the signal-lever 55 of signal mechanism B 
through the medium of locking-bars 63 and 
dogs 65, as hereinbefore described, until it is 
certain that the train has passed beyond the 
last fouling-point in the combination, and 
this is indicated by the breaking and closing 
of the track-circuit 133, due to the passage of 
the train over the unlocking - section P. 
When the unlocking has been thus completed 
by the return of signals 76 and 75 to normal 
and the passage of the train over the unlock 
ing-section P', as above stated, "the signal 
controlling mechanism may be returned to 
center position, thereby unlocking the ma 
chine and all connections. 
The train having passed the unlocking-sec 

tion P', as above stated, it is necessary, in 
order that it may be shifted onto track N', 
to change switches n, n., and in and to clear 
the signal governing such route. As the 
switches in and n are controlled, as herein 
before described, by the same valve mechan 
ism on the machine-i.e., the one operated by 
that one of the ievers 15 designated by 1 in 
Fig. 2-said lever is shifted from the position 
shown in Fig. 2, to the right until the latches 
20 and 20', or rather the tongues 25 and 25, 
thereon encounter the pins 26 and 26 in the 
slots 17 and 17 of the quadrant 16, as shown 
in the second quadrant from the left in Fig. 
5. This movement of the lever shifts the 
valve 4 so as to open the port 7 to the exhaust 
and the port S to the fluid-pressure supply. 
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Such change in the fluid-pressure so shifts the 
valve mechanisms E and E' as to set the 
switch mechanisms F and F into operation. 
The first movements of the switch mechan 
isms withdraw the locking-bolts thereof and 
thereby so operate the circuit-breaking mech 
anisms 124 and 126 as to complete the switch 

O 

locking circuits formed by wires 123 and 125, 
passing through magnets 23 and 23. The ex 
citation of these magnets produced by closing 
the circuits causes, through the described con 
nections with the armatures 22 and 22, the 
forward ends of the latches 20 and 20, with 
their tongues, to drop into notches 18 and 18 
of the quadrant 17, thereby permitting to clear 
the tongues 25 and 25° from the pins 26 and 
26 and pass to the opposite sides thereof, as 
shown in Fig. 5. The quadrant and its con 
nections remain locked, however, by the 
latches 20 and 20 engaging the notches until 
after the entire switch movements have been 
completed and locked. The movements of 
the locking-bolts in locking the switch-rails 
break the switch-circuits 123 and 125, thereby 
permitting the armatures 22 and 22° to drop 
and raise the latches 20 and 20 from the 
notches 1S and 18", whereupon the lever (yes 

35 

2 the lever designated 3 is also shifted to the 

45 

55 

each side of the roller. 

ignated 1 can be shifted to the limit of its 
movement to the right, the spring-latch 32 on 
said lever having first been raised. So as to 
clear the shoulder 31. 
ment of the lever and the roller 36 attached 
thereto brings that strip 37, forming a part of 
the circuit of the signal required in the com 
bination, into contact with the Springs 44 on 

Simultaneously with 
the shifting of that lever designated 1 in Fig. 

right, the immediate locking and unlocking 
of its quadrant 16 and of the switch N', as 
described in connection with lever 1, being 
effected in the same manner and order stated, 
as is also the closing of another break in the 
signal-circuit by a strip 37 on the roller 36 
connected to the lever 3. 
The switches n, n., and having been set, 

as described, for the passage of the train to. 
the track N', it remains to clear the signal 77 
and lock all opposing signals and such of the 
switch-levors as are included in the combina 
tion or any other combination conflicting 
there with. In order to clear signal 77, the 
signal-lever A, Fig. 2, is shifted to the left, 
thereby bringing a strip 37 on the roller 45, 
operated by the lever A, into contact with 
springs 44 on each side of the roller, thereby 
completing the circuit of signal 77 through 
the machine, the roller 45, operated by lever 
B, which is included in the same combination 
as lever A, having a strip 37 so located there 
on as to form electrical connection between 
springs 44 on each side thereof and included 
in the circuit of signal 77 when the lever B 
is at normal or center position. The circuit 
of signal 77 from the machine to the signal 
passes by the wires 93 and 96 through the 
magnet 94 of locking-relay 95 to the signal 

The complete move 

operating mechanism S1, and the completion 
of the circuit, as described, operates said sig 
nal mechanism to shift the signal to “safety,' 
and also, by raising the armature 162 of the 
magnet 94, breaks the locking-circuit 148, 
which is also broken by the movement of the 
signal 77 to “safety” through the circuit 
breaker 150. This break in the locking-cir 
cuit causes the latches 49 to rise, the latch 
of quadrant 47, connected to lever B, enter 
ing the notch between the lugs or pins 54, 
thereby locking said quadrant and its lever 
in center position, and the latch for quadrant 
connected to lever A entering the space in 
slot 48 to the left of the lugs or pins 54, there. 

75 

by locking said lever A as against a return 
to center position until unlocked by the pas 
sage of the train onto and over the track-sec 
tion P', thereby opening and closing the cir 
cuit through magnet 141 of locking-relay 95, 
and thereby completing the locking-circuit 
148, provided signal 77 has been returned to 
“danger” in the manner hereinbefore fully. 
set forth in connection with the movement of 
the train along track M; but the space in the 
slot 48 between the left-hand end of said 
slot and the lugs or pins 54 is long enough 
to permit of Such a movement of the roller 
45, connected to lever A, as will break the 
signal-circuit and return the signal 77 to 
“danger.” The signal 77 having been cleared, 
as above described, the train is free to move 
from track M along the cross-over O to the 
track M', and thence onto the track N'. As 
the train enters the section P' the relay-op 
erating circuit-breaker 143 is cut out, thereby 
breaking the track-circuit 138 and releasing 
the armature forming a part of bell-crank 
164 of locking-relay 95 and permitting the 
armature 162 to drop down onto contact-point 
166, thus effecting the first step necessary, as 
hereinbefore described, for completing the locking-circuit 148 through saidlocking-relay 
95. As soon as the train passes off of track 
section P' the circuit 138 is again closed, 
thereby causing the armature of the bell 
crank 164 to be raised and the contact-points 
163 and 165 to be brought together, thus com 
pleting the locking-circuitla.S. through lock 
ing-relay 95 and unlocking the signal-levers 
A and B, the signal 77 having been thrown 
to “danger' as Soon as the train had moved 
past Said signal by shifting the lever A the 
amount permitted by the distance between 
the lugs 54 and the end of slot 4S, as herein 
before stated. 

It will be observed that lever C, controlling 
signal 78, forming a part of a combination 
different from that above described and in 
opposition to the above-described train move 
ments, is not included in locking-circuit 148; 
but said signal cannot be cleared while the 
switches in and m' are reversed or set for 
the cross-over O, for the reason that a part of 
the circuit-controlling signal 73 is formed by 
strips 37 on the roller 36 connected to the le 
ver 1, controlling switches m m?, said strip be 
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ing so located as to be incapable of complet 
ing connection with the springs 44 of said 
signal-circuit until the lever 1 has been shifted 
to normal position, thereby causing the 

5 switches in and m to move to normal. 
As an additional safeguard against the clear 

ing of signal 73 while signal 77 is cleared, the 
circuit-controlling signal 77 is formed in part 
by a strip 37, so located on the roller 45, con 

d nected to signal-lever C, as to require said sig 
mal-lever to be in center or normal position 
before the circuit for signal 77 can be com pleted. 

If now it should be desired to run the train 
from track N' onto track M', and thence along 
said track in the direction indicated by arrow 
1, the machine having been unlocked by the 
passage of the train over track-section P', the 
signal-lever A is returned to normal or center 
position, thereby unlocking the switch-levers 
1 and 3, which had been mechanically locked 
by the movement of the signal-lever A to the 
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left in clearing signal 77 through the medium 
of locking-bars 63 and dogs 65 in the manner 
hereinbefore fully described. The switch 
lever 1 is now turned to the left or normal po 
sition, thereby shifting the switches m, and n' 
to clear main line; but the switch-lever 3 is 
not disturbed, the position into which it had 
been shifted for the train movement just de 
scribed being the same as required for the 
train movement desired-i.e., for branch line 
N. The movement of the switch-lever I and 
switches m. m. will be accompanied by the 
locking and unlocking movements controlled 
by circuit-breakers 124 and 126, described in 
connection with the movements of Said lever 
and switches required for the train move 
ments last referred to. The switch N' being 
in proper position for the passage of the train 
from track N' to M', it now remains to clear 
the signal 73, and this is effected by turning 
signal-lever C to the right, thereby complet 
ing signal circuit 109 through the machine 
through the medium of a properly-located 
strip 37 on the roller 45, operated by said sig 
nal-lever, a portion of said circuit having been 
previously completed when the switch-lever 
3 was shifted to the right, as hereinbefore 
stated. The closing of circuit 109, which passes 
through magnet 111 of locking-relay 112, 
breaks locking-circuit 153 through the raising 
of armature 162 of said magnet, said locking 
circuit being also broken by the movement of 
signal 73 to “safety” through the medium of 
circuit-breaker 158. The breaking of circuit 
153 permits the armature 52 of the magnet 53 
pertaining to the signal-lever C to drop, there 
by raising the latch 49 for locking said lever to 
rise in the slot 48 of the quadrant 47 into the 
space between the right-hand end of said slot 
and the lugs 54, thus locking said lever as 
against any return to center position, but 
permitting such movement to the lever C and 
its roller 45 as will effect a break in the sig 
nal-circuit, 109 for the purpose of returning 
signal 73 to “danger.” The above-described of said circuit raises the armature 162 of said 
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movement of lever C mechanically locks the 
switch-lever 3 through the medium of locking 
bars 63 and dogs 65, and hence said switch 
lever and its switch n' cannot be changed until 
the signal-lever C has been returned to nor 
mal or center position. This return of the 
signal-lever to normal or center position can 
not be effected until the latch 49 is dropped 
to the bottom of slot 48 of quadrant 47, and 
such movement of the latch 49 can only be 
effected by closing the breaks in the locking 
circuit 153 by returning the signal 73 to “dan 
ger’ and the passage of a train over the track 
section P, thereby breaking and closing the 
track-circuit 145, and so operating the bell 
crank 164 of locking-relay 112 in the manner 
hereinbefore described as to complete the cir 
cuit li53 through said locking-relay. As the 
circuits of signals 70, 71, and 72 are formed 
in part by strips 37, so located on the roller 45 
of lever Cas to come into contact with springs 
44 only when the lever C is turned to the 
left, it is evident that such signals cannot be 
cleared until after the lever is unlocked from 
its right-hand position by the passage of trains 
over the unlocking track-section P, as here 
in before described, the signal 73 having been 
returned to “danger.’ 
The machine having been unlocked by the 

passage of the train over track-section P, as 
stated, it is necessary for the movement of the 
train along the line M' in the direction of the 
arrow ly, after having passed out of branch 
line N', that the switch n' should be returned 
to normal and the signals 71 and 70 be cleared. 
The latter can only be cleared in case the train 
has passed off of the track-circuit 119, for the 
reason hereinbefore stated, that the short-cir 
cuiting of this track - section through the 
wheels of a car standing thereon will break 
signal- circuit 117, thereby preventing the 
clearing thereof. 
In order to return the switch n' to normal, 

it is necessary to unlock its controlling-lever 
3 by shifting the signal-lever C to center po 
sition, thereby so shifting the locking-bar 63 
that the dog 65 will drop into a notch 68 
therein, thus freeing the switch-lever 3, so 
that it may be shifted to the left or normal 
position and through the fluid-pressure of 
mechanisms controlled thereby set the switch 
for main line. The operator now shifts the 
signal-lever 3 to the left, thereby completing 
the circuit formed by wires 101 and 107 
through the machine and clearing the home 
signal 71. The movement of the signal 71 to 
“safety” closes the circuit through track-sec 
tion 119, by closing circuit-breaker 159, and, 
in case no cars are standing on said section, 
thereby closes the circuit 117, controlling the 
distant signal 70, and shifts said signal to 
“safety,' the circuit 117 having been com 
pleted through the machine by the movement 
of the signal-lever C to the left, as hereinbefore 
described. As the circuit 107 passes through 
magnet 103 of locking-relay 05 the closing 
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magnet from the contact-point 166, thereby 
breaking the locking-circuit 153, which is also 
broken by the movement of signal 71 to 
“safety through circuit-breaker 155 and 
locking the signal-lever C as against return to 
center position in the manner fully described 
in connection with the clearing of signal 73. 

* As the roller 45, connected to lever C, is pro 
C 
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the board, is secured a crank-arm 175. 

vided with a strip 37, forming part of the cir 
cuit-controlling signal 73, and said strip 37 
is so located that said signal-circuit is com 
pleted only when said lever is turned to the 
right, it is evident that said opposing signal 
73 cannot be given while signal-lever is locked 
to the left, as described; and as it is neces 
sary that the signal 7 I should be returned to 
“danger, thereby closing the break 155, and 
that the track-circuit 13S should be broken 
and then closed by the passage of the train 
over track-section P, in order that lever C 
may be unlocked and turned to the right, it 
is evident that the opposing signal 73 cannot 
be given until after the train has passed all 
fouling-points in the arrangement of tracks 
shown in Fig. 1. Although the strip 37 on 
roller 45 of lever C is So located as to com 
plete, so far as said roller is concerned, the 
circuit-controlling signal 72 when lever C is 
turned to the left, it will be impossible to 
clear the signal 72, for the reason that a por 
tion of the circuit - controlling signal 72 is 
formed by a strip 37 so located on the roller 
36 of lever 3 as to complete said signal-circuit 
only when the lever 3 has been shifted to the 
right for reversing switch n'. 
The arrangement of tracks and switches, to 

gether with their controlling-signals, the sev 
eral electric circuits for controlling the posi 
tion of signals, and the operating-machine, as 
shown in the drawings and herein before de 
scribed, is employed for the purpose of illus 
trating the several features of the invention 
herein as they may be applied in use; but the 
invention is not limited to the arrangement, 
number, or combinations of Switches, signals, 
and controlling-circuits shown, as the skilled 
operator will be enabled from the foregoing 
to apply the invention as the various and 
continually-changing conditions of use may 
require. 
Above the machine is arranged a board 

(see Figs. 2 and 4) having miniature rails 172 
arranged thereon in correspondence with the 
tracksand switches controlled by the machine, 
the switches being represented by short sec 
tions 173, each having one end free to move, 
and the opposite secured to a pin 174, passing 
through the board 171, and on the end of the 
pin 174, projecting through the rear side of 

See 
Figs. 4 and 14.) As each switch is repre 
sented by two of the sections 173, one in each. 
rail, the crank-arms 175 are connected in 
pairs, as shown in Fig. 14, by bars 176, so that 
each of the sections will be simultaneously 
swung out of line with the rail 172 and into 
line with each other, as shown in Figs. 2 and 

14. One of the crank-arms 175 is connected 
by a rod 177 to a lever 17S, so pivoted on the 
board 171 that one of its ends extends down 
into the line of movement of the lugs 179, 
formed on the quadrant 16, connected to the 
switch - controlling mechanisms of the ma 
chine. These levers l78 are held normally 
in a center position by springs 180, as shown 
in Fig. 14, and the sections 173, forming a pair, 
are so connected by the rods 177 to the levers 
178 and to each other that when the levers 
are held in center position, as above stated, 
the sectious are held out of line with the 
main rails and with each other, as shown in 
Fig. 14. These level's 178 are shifted to one 
side or the other by the lugs 179 in accord 
ance with the movement of the quadrants, 
the lugs being so located on the quadrants as 
not to engage the levers until the quadrants 
approach closely the limits of their move. 
ments, and as the quadrants cannot, on ac 
count of the locking mechanism hereinbefore 
described, approach closely the limits of their 
movements until the switch-rails have been 
shifted and locked the sections will, after the 
first movement of the quadrants in shifting 
a Swilch, remain in their normal or broken 
position, as stated, until after the switch 
rails have been fully shifted and locked, 
thereby permitting of the completion of the 
movement of the quadrants. 
Any known devices operated by train move 

ments along the track to make and break elec 
tric circuits may be employed in lieu of the 
insulated track-sections herein described, and 
such devices are hereby included as the full 
equivalents of the track-sections and fully 
within the spirit and scope of the invention 
herein. 
Each line of track, whether main or branch 

line, forming the system under control of any 
machine is duly numbered, and in order to 
notify the operator on which line of track a 
train is approaching short sections of the 
tracks at a distance of a mile and a half or 
two miles are insulated from the rest of the 
tracks and form parts of normally-closed elec 
tric circuits, which are opened by the passage 
of a car over the insulated track-sections, thereby closing a normally-open circuit oper. 
ating an electric bell near the machine and 
causing the magnet 181 to attract the arma 
ture 182, thereby withdrawing said armature 
from engagement with a finger 183, connected 
to the disk 184, thereby permitting said disk 
to drop down into line with the opening 1S5 
through the board 171, said disk being piv 
otally mounted on the rear side of said board, 
as shown. 
Each of the rails or lines 172 on the indi 

cator-board is provided with an opening 185 
and a properly-numbered disk 184, so that the 
operator when the bell is rung needs only to 
glance at the board to ascertain which of the 
tracks and signals he must prepare for the 
approaching train. 

In order to return the indicator-disks to 
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normal after the passage of a train, a branch that the switch - controlling mechanisms 
1S6 of the fluid-pressure pipe is connected to 
the valve mechanism 187, located on the ma 
chine within convenient proximity to the op 
erator, and to said valve mechanism is also 
connected the pipe 18S, provided with nozzles 
189, located in such relation to the disks 18-4 
that a stream of air or other fluid escaping 
from said nozzles 189 will impinge upon 
plates 190, secured in the rear side of the 
disks 184, and force said disks upward, so as 
to be held out of line with the openings 185 
by engagement of the fingers 183 with the 
armatures 182. The admission of fluid-press 
ure to the pipes ISS is controlled by the valve 
191, normally held in a closed position by the 
spring 192, as shown in Fig. 16. 
In Fig. 19 is shown the preferred form of 

circuit-breaker employed in the circuits of 
home and distant signal controlling the locks 

The contact-spring 193 is 
attached at one end to one of the binding 
posts l94, while its opposite end is free to be 
shifted by the piston-rod 195 of the signal 
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shifting mechanism, which is preferably of 
the construction shown and described in Let 
ters Patent No. 357,109, hereinbefore referred 
to. The free end of the spring 193 is, on 
shifting the signal to “safety,” moved away 
from the contact-point 196 on the binding 
post 197, and is returned into electrical con 
nection with such point on the return of the 
signal to normal or danger position. 

In Fig. 20 is shown the preferred arrange 
ment of circuit-breaker employed in the cir 
cuits by which the home-signal controls the 
distant signal. As these circuits are nor 
mally-open circuits, the circuit-breaker is so 
constructed that the Spring 193 is brought 
into electrical engagement with the contact 
point 196 when the home-signal is shifted by 
its mechanism to a safety position. - 

It will be observed that the locking mech 
anism controlled by the switch-locking bolt 
operates only as a temporary check or lock to 
prevent a full throw of the switch-controlling 
mechanisms 1 2 3, &c., until after the switches 
controlled by such mechanisms have been 
fully shifted and locked, the movement of the 
levers 15 of the switch-controlling mechanisms 
1, 2, and 3 slightly beyond a central position 
being sufficient to open the ports 7 and 8 to 
the exhaust and inlet ports 1 and 10, thereby 
setting the switch-motors into operation. As 
the metallic bands 37 on the rollers 36 of the 
switch-controlling mechanisms 1 2 3, &c., are 
so placed as to come in contact with their ap 
propriate springs 44, thereby partially com 
pleting the signal-controlling circuits, only 
when said switch - controlling mechanisms 
have moved to either limit of their move 
ments, and as the signal-controlling mechan 
isms, when in the same combination with the 
switch-controlling mechanisms, are not locked 
or in any way limited by the switch-control 
ling mechanisms, and hence can be shifted 
at any time to clear a signal, it is necessary 

should be temporarily checked in their move 
ments to insure the shifting and locking of 7o 
the switch before the signal-controlling cir 
cuits are completed by the bands 37 on the 
rollers 36 of the switch-controlling mechan 
isins. 

It has heretofore been stated that the cir- 75 
cuit controlling each signal is formed in part 
by a band 37 on the roller 36 of the mechan 
islm controlling the switch guarded by said 
signal, and that said band is so located on the 
roller 36 that it is brought into contact with 8o 
its spring 44 only when the switch-controlling 
mechanism has been so moved as to cause 
Such adjustment and locking of the switch 
that a clear signal may properly be given. 
Hence a proper adjustment of the switch is 85 
always and absolutely necessary prior to the 
clearance of a signal, although the signal 
controlling mechanism is notinterlocked with 
the switch-controlling mechanism. 

By reference to Figs. 9 and 10 it will be ob- 9a 
served that although the levers 15 of the 
Switch-controlling mechanisms are locked by 
the dogs 65 when raised as against such a 
movement as will effect a shifting of the 
Switches a considerable movement can be im- 95 
parted to them. Such movement, however, 
will only result in moving the band 37 on 
roller 36 out of contact with its springs 44, 
thereby breaking the signal-circuit and shift 
ing the signal to “danger.'. It will also be Ico 
seen by reference to the same views that the 
signal-controlling mechanism, when locked 
by the pawl 49 out. of center position, has a 
sufficient range of movement to permit of the 
signal-circuit being broken, but cannot move I o5 
far enough to so shift the locking-bars 63 as 
to lower the dogs 65, thereby unlocking the 
switch - shifting mechanism. This partial 
movement of the signal-controlling mechan 
islm permits the operator to take a signal away Io 
from a train at. Will; but as the movement of 
the signal-controlling mechanism to clear the 
signal in the first instance not only mechan 
ically locked the switch-controlling mechan 
ism, but also locked itself as against a return I5 
to center position by breaking the locking 
circuit through the medium of the locking 
relay, as hereinbefore described, the machine 
cannot be unlocked until the train has passed 
over, unlocking track-section P. The move- 12o 
ment of train onto the unlocking track-sec 
tion first breaks the circuit through the lower 
magnet of the locking-relay, and the passage 
of the train off of said section again completes 
or restores said circuit, such making and 125 
breaking of the circuit through the lower 
magnet completing the locking - circuit, as 
hereinbefore stated, provided the signal has 
been previously returned to “danger.’ 
One of the characteristic features of the in- 13c 

vention herein is the controlling of the sig 
nal-circuits by the switch-controlling mech 
anisms of the machine. It will be observed 
that each signal-circuit is formed in part by 
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a band 37 on one or more of the rollers 36 of 
the switch - controlling mechanisms, said 
bands being so located on the rollers that all 
Switches must be set and locked for the route 
indicated by the signal before such signal 
controlling circuit can be closed by shifting 
the signal-controlling mechanism. Each sig 
nal-controlling circuit is formed in part not 
only by a band 37 on the controlling mechan 
ism of the switch guarded by such signal, but 
also in part by bands 37 on the rollers of the 
mechanisms controlling such switches as will 
permit of an opposing train movement, and 
the bands are so located that the opposing 
switches must be in proper position for the 
route desired before the signal-circuit can be 
closed by the switch-controlling mechanism. 
We claim herein as our invention 
1. The combination of a fluid-pressure mo 

tor for reversing the switch or other part or 
appliance connected with a track and pro 
vided with a fluid-pressure-controlled valve 
mechanism, a supply-and-exhaust valve mech 
anism controlling the motor-valve and con 
structed to retain fluid-pressure on one side 
or the other of the motor-valve in accordance 
with the position of the switch, an electrically 
controlled mechanism for locking the supply 
and-exhaust valve mechanism during the op 
eration of the fluid-pressure motors, and a 
normally-open electric circuit for controlling 
the locking mechanism, such circuit being 
closed to lock the Supply-and-exhaust valve 
mechanism during the movements of the 
Switch mechanisms, substantially as set forth. 

2. The combination of a series of two or 
more fluid-pressure motors for reversing a se 
ries of two or more switches or other parts or 
appliances connected with a track and pro 
vided with fluid-pressure-controlled valve 
mechanisms, a supply- and - exhaust valve 
mechanism for controlling the motor-valves, 
a series of two or more electrically-controlled 
mechanisms for locking the supply-and-ex 
haust valve mechanism during the operation 
of the fluid-pressure motors, and a series of 
two or more electric circuits for controlling 
the locking mechanisms, each electric circuit 
being controlled through the moving parts of 
one of the switch mechanisms. 

3. The combination of a fluid-pressure mo 
tor for reversing the switch and provided with 
a fluid-pressure-controlled valve mechanism, 
a supply-and-exhaust valve mechanism con 
trolling the motor-valve and constructed to 
retain fluid-pressure on one side or the other 
of the motor-valve in accordance with the po 
sition of the switch, an electrically-controlled 
mechanism for locking the supply-and-ex 
haust valve mechanism during the operation 
of the fluid-pressure motor, and an electric 
circuit for controlling the locking mechanism, 
such electric circuit being controlled by the 
switch-locking mechanism, substantially as 
Set forth. 

4. The combination of fluid-pressure mo 
tors for shifting the signals, electric circuits 

controlling the signal mechanisms, such cir 
cuits being dependent upon make-and-break 
mechanisms, one for each signal mechanism, 
operated by the switch-controlling mechan 
isms, and locking mechanisms operated by 
the signal-controlling mechanisms to lock the 
switch-controlling mechanisms, substantially 
as set forth. 

5. The combination of a slotted quadrant 
provided with locking-pins and an electrical 
ly - controlled latch engaging with the pill, 
substantially as set forth. 

6. The combination of a rotating - valve 
mechanism, a roller provided with insulated 
metallic bands extending partially around 
said roller, and an insulating bed having me 
tallic strips divided into sections attached 
thereto, said sections being provided at their 
ends with contact points or springs con 
structed to engage the bands on both sides of 
the rollers when the latter have been prop 
erly adjusted, substantially as set forth. 

7. The combination of an insulating-bed 
having metallic strips divided into sections 
attached thereto, said sections being provided 
at their ends with contact points or springs, 
a series of two or more rotating rollers formed 
of insulating material arranged between the 
contact points or springs, and metallic bands 
passing partially around said rollers and so 
located thereon as to engage with the con 
tact points or springs in certain predetermined 
positions of two or more of the rollers, there 
by forming a metallic circuit across the bed, 
substantially as set forth. 

S. The combination of rotating rollers 
formed of insulating material, in any desired 
number, having metallic bands thereon for 
making and breaking circuits by rotation of 
the rollers, and metallic strips in line with 
said bands and provided with contact springs 
or points, some or ail such strips having elec 
tric connection through the bands of a part 
only of the rollers, substantially as set forth. 

9. The combination of a switch, a switch 
shifting mechanism, a hand-operated mech 
anism controlling the switch-shifting mech 
anism, an electrically-controlled signal-shift 
ing mechanism, an electric circuit controlling 
the signal-shifting mechanism, a metallic strip 
divided into sections provided at their ends 
with contact points or springs, the end sections 
being connected with thesignal-circuit, and ro 
tating rollers provided with bands for engage 
ment with the contact-points in certain prede 

13 

termined positions of the rollers, one of said 
rollers being operated by the switch-control 
ling mechanism and the other by a hand-lever, 
substantially as set forth. 

10. The combination of a series of minia 
ture tracks arranged in correspondence with 
the system of tracks controlled by the ma 
chine, a series of movable sections arranged 
in correspondence with the switches of such 
track system, and connections from such mov 
able sections to the switch-controlling mech 
anism, whereby said, movable sections are 
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shifted simultaneously and in correspondence 
with the switch-controlling mechanism, sub 
Stantially as set forth. 

11. The combination of a series of minia 
ture tracks arranged in correspondence with 
the system of tracks controlled by the ma 
chine and a series of movable sections ar 
ranged in correspondence with the switches 
of Said track system, said sections being ar 
ranged in pairs, each pair being connected to 
a Spring-lever which at normal tension holds 
the sections in position indicating unlocked 
SWitch, and movable points connected to the 
switch - controlling mechanism for shifting 
said lever, substantially as set forth. 

12. The combination of a series of electric 
ally-controlled disks having numbers or other 
marks indicating certain lines of track, pro 
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vided with a projecting plate, an electric 
track circuit controlling the movements of 
said disks in one direction, said circuit being 
controlled by the passage of trains over an in 
Sulated track-section forming part of said cir 
cuit, fluid-pressure pipes provided with noz 
zles so arranged that fluid-pressure escaping 
from Said nozzles will impinge upon the pro 
jecting plates of the disks and return the same 
to normal, and a valve controlling the escape 
of fluid-pressure from said nozzles, substan 
tially as set forth. 

13. The combination of electrically - con 
trolled mechanisms for shifting the home and 
distant signals, electric circuits controlling the 
signal mechanisms, make-and-break mechan 
isms, each controlling one of the signal-cir 
cuits, and a circuit-breaker included in the 
electric circuit controlling the distant signal 
and controlled by the home-signal, substan 
tially as set forth. 

14. The combination of electrically - con 
trolled mechanisms for operating the distant 
signal, an electric circuit controlling such 
mechanism, a make-and-break mechanism 
controlling such circuit, a circuit-breaker in 
cluded in the signal-circuit, and a track-cir 
cuit controlling the circuit-breaker, whereby 
the passage of the train onto the track-cir 

cuit will shift the distant signal to “danger, 
substantially as set forth. . 

15. The combination of electrically - Con 
trolled mechanisms for shifting the home and 
distant signals, electric circuits controlling 
thesignal mechanisms, make-and-break mech 
anisms, each controlling one of the signal 
circuits, an electrically - controlled circuit 
breaker included in the circuit controlling the 
distant signal, a track-circuit controlling the 
circuit-breaker, and a circuit-breaker oper 
ated by the home-signal and controlling the 
track-circuit, substantially as set forth. 

16. The combination of a lever 15, for oper 
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ating the valve mechanism controlling the 
switch, a lever controlling the signal-circuits, 
a longitudinally-movable bar operated by the 
signal-lever and provided with notches on its 
upper edge, and a pivoted dog normally rest 
ing in the notch in the movable bar and hav 
ing its free end adapted to engage the lever 
15 when the dog is raised from the notch by 
the movement of the bars, substantially as set 
forth. 

17. The combination, with a rotating valve 
mechanism, of a slotted quadrant moving with 
said valve mechanism and provided with a 
locking-pin and notch, an electrically-con 
trolled latch adapted to engage the notch, and 
a spring-tongue connected to the latch and 
adapted to engage the pin in the slot of the 
quadrant, substantially as set forth. 

18. The combination, with a slotted quad 
rant having locking-stops located within the 
slot, of an electrically-controlled latch adapted 
to engage said stops, a lever for operating the 
quadrant, provided with spring-actuated pin 
or pawl, and shoulders or stops formed on the 
front plate of the machine, substantially as 
set forth. 

In testimony whereof we have hereunto set 
our hands. 

GEO. WESTINGHOUSE, JR. 
J. G. SCHREUDER. 

Witnesses: 
W. D. UPTEGRAFF, 
DARWIN S. WOLCOTT. 

6 

75 

So 

s 

  

  

  

  


