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UNITED STATES PATENT OFFICE. 
ERNEST RENAUD, OF MONTREAL, QUEBEC, CANADA, ASSIGNOR TO J. B. DUPUIS, 

OF MONTREAL, CANADA. 
TRAIN-CONTROLLING MEANS. 

No. 878,605. specification of Letters Patent, 
Application filed. February 19, 1907, Serial No. 358,325. 

Patented Dec. 10, 1907. 

To all whom it may concern: 
Beit known that I, ERNEST RENAUD, of 

the city of Montreal, Province of Quebec, Dominion of Canada, and being a subject of 
the King of England, have invented certain 
new and useful Improvements in Train-Con 
trolling Means, of which the following is a 
full, clear, and exact description, such as will 
enable others skilled in the art.to which it ap 
ertains to make and use the same, reference 
SESAR to the accompanying drawings, 

which illustrate the preferred form of the in 
vention, though it is to be understood that 
the invention is not limited to the exact de 
tails of construction shown and described, as 
it is obsious that various modifications there 
of will occur to persons skilled in the art. 
This invention relates to new and useful 

means adapted for use in stopping trains and 

25 

30 

20 contemplates an automatic system of control 
the engine driver in the event of his train 
Big into a track zone which is occupied 
y another train and the object of the inven 

tion is to provide automatic electro-mechan 
ically operated means for stopping trains un 
der circumstances as specified. . 

which is entirely independent of the action of 

In the drawings similar characters of refer 
ence denote corresponding parts in all the 
views in which: . . . . . 

Figures.1 and 1" illustrate, diagrammatic 
ally, a system of electrical track connections 

35 

40 

45 

55 

adapted to coöperate with the mechanism 
carried by the train, and preferably by the 
engine, for the purpose of establishing lines 
of electrical communication from said track system to electro-mechanically operable 
means on said engine. In considering said. 
electrical diagram, which is illustrated in 
connection with a single line of track, it is 
to be observed that only one track zone is 
shown for convenience of illustration, and to 
avoid a multiplicity of drawings, but it will 
be readily understood that by suitable cont 
necting lines, within the skill of an electrical 
engineer, amplifications of said E.E. 
be arranged id: it to a series of trac 
zones or to a double track system as well. 
Fig.2 shows a locomotive and tender which is equipped with the invention, illustrating . 
the relative location of coöperating parts. 
Fig. 3 is a rear interior fragmentary view of 
an engine cab, with the electro-mechanical 
parts of the invention shown in position 
therein. Fig. 4 is a side elevation of the cab 

mentary enlarged detail illustrating the posi 
tion of the throttle lever releasing and actu 
aging mechanism. Fig. 6 is a top planview 
of the parts shown in elevation in Fig. 5. 
Fig. 7 illustrates the connection with the air 
reservoir and shows the means for opening 
the pressure valve to the air brake system. 
Fig. 8 is a partial plan broken view of the 
parts shown in Fig. 7. Fig. 9 is an eleva 
tional view, showing partly in full lines and 
partly in section the electro-mechanical 
means for operating the valve which controls 
the automatic pressure supply. Fig. 10 is a 
plan view of the parts shown in Fig. 9 with 
parts broken away for clearness of illustra 
tion. Fig. 11 is a sectional view, the section 

with the near wall removed. Fig. 5 is afrag 

60 

65 

70 

being taken online 11-11 of Fig. 9. Fig. 12. 
is a similar view taken online 12-12 of said 
Fig. 9. Fig. 13 is a sectional view taken ver 
tically through the case of what is herein 

75 

called the pilot magnet looking from theside. 
JFig. 14 is arear elevational view takenin sec 
tion through the said pilot magnet-case. Fig. . 
15 illustrates in detail means employed for 80 
Ring and breaking circuit hereinafter ex plaine 

Referring to the mechanical parts :5 is a 
cylinder adapted to contain compressed air, 
to be Elie from any suitable source, and, 
connected with this cylinder is a conduit 6 

85 

which leads to a chamber 7 which chamber is 
tapped by three tubes numbered respectively 
8,9 and 10. - 

In convenient proximity to the chamber 7 
is a valve 11 having a stem 12 which is con 
nected by the lever 13 and link 14 with the 
rod 15 which rod is positioned in the lower 
portion of the case 16 and adapted to recip 
rocate therein as hereinafter described. Se 
cured on this rod 15 is a nut or collar 17 

90 

95 

against which rests a block 18 held on a non 
circular portion of said rod, or keyed thereto, 
to prevent rotation of said blockindependent 
of the rod. 

Secured to the bottom of the case 16 is an 
angle 19 between which angle and said block 
18 is held an expansion spring 20 normally 
under compression. - 

Carried in the guides 21, in which the rod 
15 is held, is a second rod 22 with which is 
connected a torsion spring 23 at one end 
while the opposite S. said spring is con 
nected with one.of the blocks 21. The tend 

10G 

105 

ency of this spring 23 is to rotate the rod so 110 



. . . . . . . . . . . 
23 . . . . a. a . . . . 

... . t” : y . . . . . 

as to throw the lever 24 to the position shown 
indotted lines in Fig. 11, where said lever, 
so as to withdraw the lock 26 from the ath 

5 
When this lockis-removed from engagement 
with said stop. the pressure of the spring 20 

O 

5 

will strike on a pad supported on the angle 25 
of movement of the stop 18 on said rod 15. 

will project the rod 15 and its stop in the di 
rection indicated by the arrows in the upper part of Fig.9 and open the valve 11 in the 
conduit 6, but the formal position of the E42 in the arm 43, and will permit said arm 
the parts associated thierewith. - ' Sipported inconvenient proximity to, and 
parts being at rest it is necessary to consider, 

immediately above, the rod 15 is an electro 
magnet 27 having aii armature 28 which is 
pivoted at 29 to lug projecting upwardly 
on the guide 2 near said armature, and 

said armáture is slotted at 30 for the recep 
20 

in the path of movement 

tion of spin on the rockable lever 24 soils to normally hold the said lever inlocked posi 
tion, vertically, and thereby - - - - - 

'said block 
This armature is held in position by means of a spring 31 bearing against thesgol of the 
said magnet atoné end and against the said: 
armature at its opposite end, so that the 
tendency of said armatire is normally, oft 
ward and into engagement with the said 
rockable levei referred to, but when thenig 
net 27 is energized the saidarnature will be 
retracted and Will release the said pinifröm 
the slot in said rockabléléver, whereipon the torsional force of the spring 23 willtow 
the said rockable lever into the position. 
shown by dotted lines in Fig.11 and remove 
the stop 26 from the patli of movement of 
said block, and the pressure of the spring.20. 
will at once iroject the rod in the direction 

40 indicated by the said arrows and will open 
the valve 1 to admit-pressure from the res 
ervoir 5 to the chamber 7, and from said 

45 
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. . hereinafter more'fully described. 
chamber to the mechanism therebeyond, as 

Connected with the outer end of the rod 15 
is ti slotted lever 33 which may be utilized in 
resetting the mechanism just déscribed, and 
it will be noted that said lever 33 is pivotally 
supported on the angle member 34 project 
ing downwardly from the case, 16 so that 
rearward movement of said lever 33 will re 
tract the said rod 15, but in retracting said 
rod the cam face on the inner portion of the 
block 18 will come into contact with the cam 
35 on the rod 22 afid, by means of the con 
tact of the two said camfaces, will rock the 
rod 22 against the stress of the spring 23; 
thereby causing the rockable lever 24 to rise 
to vertical position, where the cani:shaped 

60 lip 37 on said rockable lever will com: into 
contact with the upper end of the ari nature: 
2S, and retract said. arnature against the 
pressure of the spring 31 so asto; permit the 

,, . pin; 30 tyrics. easily into, the slot in said,ar 
65 mature and insurelocking the said lever in 

hold the stop 26. P 

s s sis,805. . . . . . . . . . . . . . . . . . . 

its vertical position whenm elevated. When 
gered insulated rail sections by means of a . 
train, which will close the circuit. 32, to the pilot magnet, said pilot magnet 40 will be ens. 
ergized; thereby drawing its armature 41 to 
shaped lower end of said armature from the 
E. shown in Fig.13, wherein said Qoked portionis projected through the slot 
and the contact.pin 44 carried thereby to 
drop into the mercury, 45 in the cup 46, 
net; 27 before referred to, with the result 
be opened and pressure willflow through the 
tubes 8,910. The tube.8 leads, through the 

rod, 53 whichrodisconnected to the angular 
member 54 which carries the pawl 55 used to 
secure the throttle lever 56 in place. Se: 
throttleleyeris a secondeylinder 5 commut 
nicating with the tube,0and in said cylinder 
is a piston 58 with which is connected a short. 
69 which is pivoted at 61. Projecting at 

lever 63, and said last mentioned lever is guided in a perforat -- 

ipon the said throttle ever 56, while the : 
: lower end of said lever 63 is piyotally mount: 100 
edin the block 66, asbest shown in Fig. 5. Eroth the pressure, cylinder 5, extends,a 
condit 67, which taps the emergency, brake 
pressure pipe 68, and below the connection of the pipes or condits.67 and 68 is the 105 
usual valve (not shown), which is operated 
by means of the hand lever 69 and the alto 

To the said 

cured at a suitable elevation above, said 

circuit is closed through the pairs of stag 

70 

iward said magnet and withdrawing the hook. 

75 

thereby closing circuit 36 to the larger mag: 
ilt. 80. 

stated. When this occurs, the Yalve, 11 will . . . . . 

swing joint 50, to the cylinder 5lin which is 
: a piston. 52, to which is connected the piston 85 

90 

piston rod 59 connected in turn with the lever . 
right, angles, preferably, from this leverisa. 95 
link62. E. E. rockable, 

dmember 64 carried, , ; 

natically operable lever 70 to admit pres. . . . 
surg, to the pipes of the emergency brakes. 

ever'70 is connected a link 21, 110 
E.R.E.E.R.E.E; &oöperating with piston in the cylinder'73 
which latter is supplied with pressure. 
from the pipe or conduit,9. Thus, when, 

energized, thereby closing circuit to the 
larger magnet 27, and releasing the lock 
which controls the SEE recip rocatory road 15 and sai t ill. jected forwardly by the sping thereo to 
open the valve lit-and t pressuré from 
conduit 6 to the auxiliary pipéscico STS". EP atter conduits, 
atting the pistons in said cylinders al, is t isingle W55.E.E.E. throttlefiewerists to shutoff stbabyshis 
of the throttle roa:47; iittiesa. insii - 
mitting air pressure through the stand-pipe 130 

E. conduits. 

circuit is cornpleted through the brushes to 115 
the pilot magnet 40 said magnet will be . 

be pro. 120 

to the cylinders 557 aid 3, thereby acti, 125 

  

  



pipes, and effectually stopping the train. 
In case a train is automatically stopped. 

as herein described it will be impossible for 

0 

878,605 3. 

or conduit 68 leading to the emergency brake 

the engine driver to throw the throttle lever 
into position to again start the train until the circuit to pilot magnet is broken by pushing 
up on the rod 75 and opening the air-cock 
76 to permit exhaust of pressure to atmos 
phere, owing to the fact that the forward 
positions of the pistons referred to will be 
maintained by the pressure behind them. 

5 

20 
ble to throw the said lever manually against 
the pressure in Sir 57, it will be impossi 

25 

33 in an attempt to shut the valve 11 the 
30 

For example, until this pressure ceases, if the 
throttle lever 56 is moved outwardly against 
the pressure in cylinder 57 the locking pawl 
55, carried by said throttle lever will not 
engage with the notches in its SES rack or segment 48 owing to the fact that sai 
pawl will remain retracted under pressure 
of the air in cylinder 51 and, if it were possi 

ble to lock said throttle lever to hold the 
throttle valve open, consequently, as soon 
as said throttle lever is released it will imme 
diately flyback to position to shut off steam 
supply. . . . . . . . . 
FE, engine driver shduld rock the lever" 

cam face of block 18 will rock the cam 35 to 
raise the rockable lever 24, but the magnet 
27, being energized, will hold its slotted 

35 

armature 28 in such close relation to the core 

f" . . . . . . 

with the steam supply, and steam pressure 
be used instead of air pressure with equally 
good results. 

struction of one pair of magnets and associ 
In Fig. 15 is illustrated the detail con 

70 
ated parts which may be used with the elec 
trical track, arrangement shown in Figs. 
1-1 and while it is to be understood that. 
any convenient means for accomplishing the 
E. of this particular apparatus may be 
substituted therefor a brief description there 
of follows: . 
The magnets 78 and 79 are supported 

upon a suitable base 80 and wired as shown 
in connection with either pair of associated 

75 

80 
magnets as illustrated in the diagram. Be 
tween said magnets is a post 81 on which is 
pivotally supported a double rockable armar, 
ture 82, the pivot whereof passes through a 
bifurcated upward extension of the post 81 
while a spring 83.is positioned so as to nor 
mally hold the curved contact pin 84 carried 
by said armature out. of the mercury. 85 in 
the cup 86 and connected with the said cup is a binding post 87 which carries a metal 90. plate 88 to complete circuit to said binding 
post and a line connected therewith. A 
second wire runs to the binding post 89 and 
said latter post is in electrical circuit with 
the armature 82. Thus circuit to magnet 78 
will energize said magnet, draw down the pin 
84 into mercury and close circuit through the 
line 90 while circuit to magnet 79-will, 

95 

of said magnet that the end of the short pin with the aid of spring.83, break said circuit by . 
38 will not enter the slot 39 in said armature rocking the armature to elevate said pin 84 
and, as soon as pressure is removed from from said mercury thereby destroying the 
the lever 33, the member 24 will be forced circuit established through the mercury cup. by the torsional spring 23, into the horizontal When air pressure is cut of the expansion 
position shown in dotted lines in Fig. 11 springs 52 will automatically restore the 40 

45. 

end of said pin is in contact with the hanger 
50 

55 

60 

65 

whereupon the stress of the spring 20 will 
again open the valve 11 as before described. 

If the engine driver should attempt to deÉnergize the magnet 27 by breaking circuit 
through the mercury cup 46, by Ef 
upwardly the push fin 75, the circuit 32 will 
only renain broken while he holds said push 
pin in an elevated position. and the upper 
42 becatise as soon as he releases said push 
pin its spring 49. will force the pin down 
wardly, thereby permitting the pin 44 to 
drop and again close circuit through said 
mercury cup as before described. Thus it 
will be eitent that it will be practically. 
impossible to start a train equipped with the 
present invention when once it has been au 
tomatically stopped, while it...is on the insu 
lated rail section from which current is sup 
plied to the pilot magnet and to the larger 
magnet 27 until circuit to said insulated 
rail section is broken as described in connec 
tion with the diagram shown in Figs. 11". 
While the conduit 6 is shown and tribed 

as an air pressure conduit it is to be under 
stood that said conduit may be connected 

pistons in the several cylinders 51 57 and 73. 
to their normal positions. Coöperating with 
said mechanism is an electrical track arrange 
ment adapted to close the circuit 32 to pilot 
magnet 40 and while said track arrangement 
E. be varied, one diagram is shown here with. 

Referring to the diagram shown in Figs. 
1 1", and considering a train moving from 
east to west (right to ft), it will be observed 
that when the train reaches A the circuit X 
--a-a- will be closed to magnet -B'- thereby drawing down the left hand portion 
of its armature, and partly closing circuit 
through its associated mercury cup 86 to 
insulated rail section -D-through the line 
-b- and magnet E, but as there is nothing 
to bridge the gap between the companion 
insulated rail members of the section -D- 
the magnet -E- is not yet energized, nor 
will it be until a train reaches this scction 
-D-. When the first train passes over 
section-C-no result follows. When, how 
ever, this train reaches section -D-circuit 
will be completed through the trucks of the 
train and the magnets - E- and -F- will 

100 
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- 10 For section-H-the circuit will be from rail 

15 rail member f-thereby establishing two 
circuits which may be. closed by a passin 

20 the stag 

45 known throttle-lever on a locomotive. 

60 combination with electro-imechanically op 

4 873 

be energized, thus closing circuit to the oppo 
site railmembers of both sections-C- and 
-H-. In the one case, the circuit will be: 

battery - X-, to armature 82 of magnet 
5- -E-- on one side through mercury cup 86, 
through line -e- to rail member -- 
and the opposite side the line will run from 
the battery-X, through line-e'-direct 
to the rail member -e- of section - C -. 

member - f'- through line -f- to mer 
cury cup 86 at magnet -Fi, through the 
armature of magnet-F- to battery-L- 
and the opposite end of line - f' to the 

train; through its trucks at either insulated 
section-Cor: H-. When this condi 
tion exists and a p. sing train reaches one of 

ered rail sections-C -or-H-cir 
cuit will be closed through the brushes. O 
O- on the tender to line 32 of the tender cir 
cuit and will energize the pilot magnet 40 
located in E, art of the cab of the 25 engine, and thereby close circuit to the mag. 
net 27 with the result hereinbefore specified. 
When a train reaches-K - circuit is com pleted through its trucks from ground 
through rail sections--k', battery-L-, 

30 magnet-I-ii, to restore its armature.82 and 
break, the circuit to -f- at the mercury 
cup of magnet -R- and also closes circuit 
through the magnets -M-and-i-N- to 
restore their armatures to normal position, 

35 thereby breaking circuit to rail members at 
-C-and-HT. and leaving the track free 
for a train following in that particular track 
2O6. . . . . . . . . . . . . . . ; • - 

: ... While the invention has been described in 
40 connection with a locomotive, it is evident 

that it is equally applicable to any well 
known type of motorcar, the application of 
Exer for which is controlled by a rockable 

* lever, whiclh serves the function of the YS 
For 

example the controller levers of an electric 
tram-car may, be-operated by the mechan 
ism shown in substantially the same manner 
and he within the spirit of thc present inven 

50 tion, the term throttle lever in the follow 
ing claims...wherever used being intended to 
cover the said controlling lever. . . . . . . 

1. In an apparatus for stopping trains, a 
... movable throttle lever, a locking segment, a. 
55 pawl, adapted to engage said. segment, press. 

sure actuated pawl releasing means movable 
with said lever, pressure operated means for 
moving said lever and pressure operated 
means for operating emergency brakcs, in 
erable means adapted to control a pressure 
supply therefor. . . . . . . . . . . . . ." 

2. ln an apparatus for stopping trains, a 
movable throttle lever, incans for locking 

65 said lever, pressure operable means carried 

supply conduits connected with said pressure 70 

605 

by said lever and adapted to release the le- .. 
ver, a rockable lever adapted to throw said: 
throttle lever, pressure operable means adapt . 
ed to actuate said rockable' leyer, pressure 
operable means, a valve adapted to control 
the supply of pressure: to said conduits and ': 
electromecharical means adapted to actuate . . . 
said valve. . . . . . . . . . . . 

3. In a device of the character-described, 7. 
power operable emergency brake and 'stéami. 
E. regulating means, in combination with an electro-mechanically controlled tor): 
sional lock, a reciprocatory rod adapted to ::: 
engage said lock, a power conduit, a valve 80. 
therein connected with said rod; héans for releasing said lock and a plurality of condits for "conducting pressure to th vibrake, and steam supply regulating means 

4. In a device for stopping trains, separate 85 
pressure actuated means for similtaneotusly 
releasing and actuating a throttle lever and 
for supplying pressure to emergency brakes, 
in combination with a source of pressure'sup 
ply, a single' conduit leading therefrom, a 
ressure chamber, a plurality of conduits: 
eading therefrom to said throttle lever, and 
brakes, electro-mechanical means for supply. . . 
ling 
of E. energy carried by the train, a sec-95 
ond electro-mechanical-device...in normally ...'. 
open circuit and means carried by the train...: 
for closing said circuit, there being normally . . 
open circuit connections between said elec- . . 
tro-mechanical means. . . .''. . . . . . . . . . . . . .":100 

5. In a device for stopping trains, means.: for actuating emergency: rikes, means for " 
releasing a throttle lever, means for actuate. . . . 
ing said lever, a single pressure, conduit a... . . 
valve, therein, an intermediate pressure, 105 
chamher connected with said conduit, a plu-' 
trality of pressure tubes leading from, said..., 
chamber to the brake and throttle aheans ai, 
releasing magnet, a lock adapted to je re. . . 

spring actuated means, normally held by . . . 
said lock, and adapted to actuate said valve,. . . 

6. In a device for stopping trains, means., 
for actuating emergency. rikes audiens. , , ..." 
for shutting off steam, in combination with a 115 
single pressure conduit, a valve in said out 
duit a plurality of pressure tubes connected 
with said, conduit aud with said aforement,... 
E. means, spring actuated means for op 
said spring actuated means in ingpgratiyep, sition, a magnet for releasing spidlock and a 
second magnet adapted to close a circuit to 
energize said-lock controlling magnet. ... 

7. In a device for stopping trains, pressure 125 
controlled means for actuating pressure cont" trolled emergency brakes ind pressirécon 
bination with a supply conduit for said pris 
trolled means for shutting of steam incón. 
siure, a valve in said conduit, à reciprocit'dry' 136 

leased by said magnet, when energized, and 10 

erating said valve, a lock popually holding 120 

ressure to said plural conduits, a sources ... : '. 
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20 

nation with an electrically releasable. me 

25 

30 

tion with electro-mechanical means for actu 

35 

ating said lever and for admitting pressure to 
40 

a throttle lever, actuating said lever to con 
, trol a steam supply, and admitting pressure 

828,808. is 
spring actuated rod. connected with said yalve, means for locking said rod in normally 
inoperative position, an electro magnet hav 
and means for energizing said magnet there 
by opening said pressure valve to apply pres 
sure for actuating the brake and actuating 
the steam supply controlling means, 

8. In a device of the character described, Separate means for simultaneously releasing 

to actuate emergency brakes, incombination 
with an electrically releasable mechanical 
means for opening a single valve to supply 
pressure for actuating said several means. 

9. In a device of the character described, Separate means for simultaneously releasing 
a throttle lever, actuating said lever to con 
trol a steam supply, and for admitting pres 
sure to actuate emergency brakes, in combi 
chanical means for opening a single valve to 
pply pressure from a single source of sup 

ply. . . - 

10. In a device of the character described, 
separate pressure actuated means for simul 
taneously releasing a throttle lever, for actu 
ating said lever and for admitting pressure to 
actuate emergency brakes, all controlled by: 
pressure from a single conduit, in combina 
ating a single valve to supply pressure to said 
several means. ... . . . 

11. In a device of the character described, 
separate pressure actuated means for simul 
taneously releasing a throttle lever, for actu 
actuate emergency brakes, all controlled by 
pressure from a single conduit, in combiha 
tion with a normally de&nergized magnet, an 
armature therefor, a lock engaging said ar 
mature, a pressure actuated reciprocatory 
rod normally held by said lock, a valve in 
said conduit connected with said rod and means for energizing said magnet to release 

said lock, thereby causing said rod to actuate the pressure controlling valve. 
- 12. In an apparatus for stopping trains, ing an armature normally engaging said lock simultaneously operable throttle-lever re 50 

leasing and actuating means and brake pres- . 
sure controlling means, in combination with 
electro-mechanical means for rendering said 
first mentioned means operative, and a sec ond electro-mechanical ineans for closing a 
normally open circuit to said first mentioned 
electro-mechanical means. . . . . . . 

13. In an apparatus for stopping trains, 
simultaneously operable throttle lever re 
leasing and actuating means, and brake pres 
sure controlling means, in combination with 
a pressure supply conduit, a valve therein, a 
lever connected to said valve, a rod connect 

5. 

3. 

ed with said lever, means for reciprocating 
said rod, a lock for said rod, a magnet adapt 
ed to release said lock and means carried by the train for energizing said magnet. 

14. In an apparatus for stopping trains, a . 
movable throttle lever, a locking segment, a 
pawl carried by said lever for engagement 
with said segment, pressure operated means 
carried by said lever for releasing said pawl, pressure operated means for moving saidle 
ver, and means for simultaneously actuating 
said pawl and lever operating means, sub stantially as described. 

15. In an apparatus of the character de 
'scribed, a throttle leyer, a locking segment, a 

65 

70. 

75 

pawl carried by said lever, a pressure cylin 
der movable with said lever, a piston con 
nected with said pawl, a relatively fixed pres 
sure cylinder, a piston movable therein, 
means connected with said last piston for 
moving said lever, and electro mechanical 
eans for applying pressure to said. cylin 
e.S. 

in witness whereof I have hereunto set my 
hand in the presence of two witnesses. . . . 

ERNEST RENAUD. Witnesses: 
F. H. GIBBs, 
J. B. DUPINs. 
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