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local-train-pipe exhaust.

UNITED STATES

CHARLES LUYERS, OF BRUSSELS, BELGIUM.

RAILWAY AERO-ELECTRIC BRAKE.

SFX

CIFICATION forming part of Letters Patent No. 664,812, dated Decémbet 25, 1900.
Application filed December 30, 1897, 3Serial No. 664,657,

(No modei.)

To all whom 7t mMay concer:

Beit known that I, CHARLES LUYERS, a citi-

zen of the Kin D'dom of Belgium, T@Sldlﬂﬂ‘ at
Brussels, Belumm have mvented certain new
and usetul Improvements in Railway Aero-
Electric Brakes, (for which I have made ap-
plications for patent as follows: in Belgium,
No. 128,535, filed May 26, 1897, allowed June
15, 1897; 1 France, No. 241,288, filed Sep-
tembel ?l 1897, dllowed Ja,mmry 10, 1898;
in Spain, No. 21 ,d73, filed October 12
allowed Novem ber 17 1897; in Itia,ly, No.
46,080, filed October 20, 1897, a.llowed Novem-
ber 11, 1893; in Austria, No. 3,315 /748, filed
October 30, 1897, allowed June 16, 1898; in
Hungary, No. 13,753, filed November16, 1897,
allowed December 28, 1897; in Canada, No.
65,613,f1led September 15, 1898, allowed Janu-
ary 3, 1900, and in England, No. 30,001, filed
December 13, 1397, allowed November 26,
1898,) of which the following is a specifica-
Lion. -
T'he present invention relates to improve-
ments in that kind of brakes forming the sub-
ject of my prior patent, No. 563,934, dated
July 14, 1396, and applicable to passenger
and goods trains and whose action upon each
carriage or wagon is proportionate with the
welghtl borne by the latter.

In the annexed drawings, Figure 1 showsa

vertical and horizontal section of the work-
ing cock tollowing line O® P?of Fig. 2. Fig.
2 18 & horizontal section of this cock following
line Q* R* of Fig. 1. Figs. 3, 4, 5, 6, 7. and
Sshow vertical transverse sections of the box
and pluyg of the cock following the lines O Q),
ST, UV, XY, A B,and C' D'of Fig.1. Fie.
4 1s an elevated view of the movable plate of
the cock and of the working lever. Fig. 10
is a plan view of the 1eﬂ‘uld,tor' with elecbne
Fig.11isa vertical
section of this regulator following line R’ §'
of Kig. 10. Fig, 12 shows a vertical section
of the same apparatus following line M’ M? of
Fig. 10. Fig. 13 represents a view in plan of
the regulating-distributer with electric and
local train-pipe exhaust. Fig. 14 is a longi-
tudinal vertical section of this apparatus fol-
lowing line M' M*of KFig. 13. Fig. 15 isa ver-
tical transverse section of same apparatus
following line R’ 8" of Fig. 13. Fig. 16 is a
transverse section of the multiple-way cock

1897,

- elevated view of the above apparatuses.,

| regulated with the hand followiﬁ& iiné S_2 Té'

of Fw‘ 17. Fig. 17 is a vertical lon*rttudmdl
seetlon of the 111111t1p1e -way eock follownm
line V2 X2 of Fig. 18. .Fig, 18 is a VE‘I'[IC&L],
section of same appar}tms following line S?
T¢ of Fig. 17. Fig. 19 represents the auato-
matic regulating arrangement of the multi-
ple-way cock with the ¢ylinder ¢’ in a longi-
tudinal section. Hig. 20is 4 viewunderneath

- a wagon of the wholeapparatusautomatically

working the brake, according to the load, with
multiple-way cock antomatically regulated,
as shown by full lines, and also adapted to
be regulated by hand. Fig. 21 represents an
KFig.
22 shows a horizontal and longitudinal seec-
tion of the brake-cylinder. Figs. 23 and 23
are a profile view and a vertical section of the
head of piston-rod. Hig. 24 is a transverse
view of t:he brake- cylinder following lines m?
n* 0° p* * v of Fig. 22, the cap of thecyhnder
being removed. Elﬂ‘ 25 1s a front view of
the rin g K= HKig. 26 is a tmnsvers&l section
of the same ring. Fig. 27 represents the hol-
low ratchet-axle 27, FHig. 28 is a view of the
shaft 23’ of the small piston. Fig. 29 is an
elevated view of the mechanism and of the
brake friction-drum. Fig. 30 is a view of
the pulley at the fore part of the arms 33'.
Fig. 31 represents a plan section of the wear-
ing-compensatmz Fig. 32 shows the ratchet-
wheel of the wearing-compensator with its
pawl. Hig. 33 shows the screws, the ratchet-
wheel, and the pawl of the wearing-compen-

sator, showing the jointing of the pawl with

the commanding-rod. Fig. 34 is a side view
of a iriction-pulley fitted with the brake. Fig.
35 represents a coupling arrangement of the
air-tube.

This system of continuous brake is com-

posed, essentially, of the following parts, ap-
paratuses, or arrangements: a principal air-
reservoir (not shown) fixed anderneath the
locomotive and feeding the carriage or wagon
reservoirs by means of a general conduit M/
which exists along the whole length of the
train; then undel each carriage or wagon,

besides the air-tube M, an an-reﬂulal}mg dis-
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tributer D Lntetcalat,ed 1n the air-tube and

communicating with the air-reservoir K of the
vehicle and with the brake-cylinder K; an

| air-feeding reservoir K for the brake-cylin-
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der communieating with the regulating-dis-

tributer D and with the multiple-way cock

H:; a multiple-way cock H and auxiliary res-

ervoirs connected on one hand with the gen-

eral air-pipe M’ and on the other hand with
the principal reservoir of the vehicle E and
regulated auntomatically or otherwise to ren-
der the action of the brake proportionate
with the load;

according to the load; a brake-cylinder K,
communicating with the regulating-distribu-
ter D and working the properly so-called
‘““brake;” a brake L with its friction-drum,
its organs, and its wearing-compensator. The
principal reservoir of the brake is fixed un-
derneath the engine and 1s fed by the com-
pression - pump A, which 1s automatically
worked by a regulator, so as to maintain and
limit the air-pressure of the principal reser-
voir to the atmospheric pressure desired.
The airin the principal reservoir is driven

into the air-conduit by means of a working

cock B, placed near the driver. This work-
ing cock (shown in Figs. 1, 2, 3, 4, 5, 6, 7, 8,
and 9) is intended, first, to feed the reser-
volrs placed under the Vehicles; second, to
make up, automatically, tor the loss of air re-
sulting from eventual leakages, and, third, to
exercise the pressure desired in the prinecipal
pipe to work the brake according to the speed
attained by the train and the value of the
adhesion and aceording to the more or less en-
ergetic action I wish.to produce. This ap-
paratus is composed of a properly so-called
‘“cock,” formed of a box E' and a plug G,

wor ked by a handle 42, fitted with a catch 43,

moving upon a lelde,(l face m, sliding itself
in a groove made by the plate 44 ﬁted to the
box of the cock. Moreover, the disk m 18 pro-
vided with a groove in which is fixed a screw
45 to enable the fixing of the disk,
by means of a knob 46 into a determinate po-
sition according to the greatness or small-
ness of the adherence. At the upper part of
the box E' a part H' is fixed, provided with a
certain number of cylindrical chamberso, oo,
ooo, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, and
14, forming reser vows .a,nd eomm unicating
Wltn the b0\ E' through the pipes 47, Figs. 1

5,and 10. DBelow the box E'is fixed a part I,
~ecomprising two cylinders, each divided into
two compartments by the diaphragms K'and
K? and shuat at their lower ends by covers 48

and 49. The npper compartments n n’ of the
cylinders communicate through the passage

50 and the lower compartments p p by the

passage 51. Moreover, the chamber n' is con-
nected by a tube with the gage L', which indi-
cates the air-pressure in the main reservoir.
The periphery of the plug G’ of the cock is
provided with a certain number of different

“grooves whose communications are estab-

lished or suppressed by the working of the
plug, which in Figs. 1, 2, 3, 4, 5, 6, 7, 8, and
9 is shown as turned off. The groove 52 ¢com-

an arrangement I for working
the multiple-way cock H automatically and

brought

664,812

| reservoir and through the tubes 53, 51, and

54 with the compartments p, p', and:n’. The

sroove 55 communicates, on the one hand

and correspondingly, on the other hand, with

the passage 57, leading to the compartmentn’.

The longitudinal groove 58 puts the groove
52 into communication with the passage 59,
leading to the chambern.
municates with the outside by the orifice 61

‘and is provided with alongitudinal groove 62,
communicating with the passages 47 of the
8(’1

compartments H for theirsupply. Thegroove

63 communicates with the compartment n
‘through the passage64and with a certainnuam-

ber of reservoirs H' for expanding with pre-
The groove 65
communicates with the outside by the opening
66 and with the passage 67 by meansof the pas-
sages 68and 69. ThediaphragmsK'and - K*are
preserved by perforated partitions 70,1imiting
their course, and are provided the diaphragm
K’ with a helicoidal rod 71, bearing a plate

cision the alr contained in 7.

forming a contact, and the diaphragm K-
with a rod 72, bearing a slide-valve O. ™The
end plate 48 of the left eylinder has on- 1ts
upper face a nipple 73, traversing the par-
tition 70 and by which the pipe 67 empties
into the chamber p when the diaphragm K
is lifted. This same c¢ylinderend bears onits

lower face a tubing of the general conduit
'M’, along which t.he_ wires 74 and 75 pass,
each respectively put into communication
with the wire ¢ by the contact of the rod 71

and the contact-nipple 76, fixed in the groove
69 of the cock, the wire ¢ itself communicat-
ing with a plle or any electne source what-
ever.

The working of the eocl«,.._ is as follows: The |
cateh 45 bemn' in- the notch », Fig. 9, the

working cock is shut, and the air .coming
from the principal reservoir by the tubing ¢
travels along-52, 53, and 51 into the compart-

ments p and p’ and from the former into the
which leads the air into
-On the other

hand, in passing along 58 and 59 the air also |
penetrates into n, and consequently into 7/,

oeneral conduit M,
the reservoirs of the vehicles.

passing through 50. When the vage L/ indi-
cates that T.he normal working pressure is at-
tained, the catch 43 is placed in the noteh 7.

The feeding-ways are then intercepted, for
the groove 52 surpasses the orifice of the ad-
mission-tube g,; but the longitudinal groove
56, terminating in 55, i1s in front of ¢, and

rco -

......

75
_Theg‘roove 60 com- =

9o "

I_cqj .

110

the bottom end of the groove 55 uncovers the .

passage 57, leading totheshde-valve(ﬁ) From
this moment if through anv leakage what-

ever a-depression is produced in the_ main -

pipe M’ this depression is driven back to p

and p’ and the diaphragm K- descends and
draws with it the slide-valve O, Fig. 1, whose

opening puts into communication the pipes
The air coming from the-

54 and 57, Kig. L.

30

main reservoir by the tubing g and the grooves

56, 55, and 57 passes by the head of the slide-.

municates through the tube ¢ with the main | valve O to arrive through 54; 53, and 51 atp

s

120 -

T =

with the tube g by the longitudinal groove 56
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“in ordinary working conditions.
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and p' and then at M’. This resupplying is
ef eetuated until the equilibrium 1s estab-
11shed at p' and n'. As soon as the pr esaauw
at p' inclines to become greater than at '
the diaphragm K= rises and the apparavus is
again in its normal position.

To obtain in the main conduit M’ the de-
sired depression corresponding with a deter-
minate pressure of the brakes, the screw 45
is previously undone, and by acting upon the
knob 46 the disk m 1s placed 1n such a way
that the Ol‘lﬁGeS 1 2 3 4, &e., immediately
follow the orifices o 00 000 of the plate 44
Then the catch 43 is brought 1nto the noteh 3,
which indicates the position the cock must oc-
cupy in order to obtain the necessary pressure
Through
this movemen of the cock the desired num-
ber of the chambers of the system H' is put
in direct communication with the compars-
ment n by 63 and 64, Iig. 1, and the air, oM~
pressed to the 1101‘1:11&1 plebbute n n and 1,
will expand and determinea pressure in thesa
chambers proportionate with the capacity ot
thecompartments ', putinto communication
with 63. The diaphragin K* not being able
to rise, the diaphragm K’ alone undergoes an
upwar d movement owing to the demea,se of
pressure of the air eonmmed inn. Thecoms-
pressed air contained in p and p’ escapes into
the open air by passing through 67 69 68 65
and the opening 66. 'T'his exitof the alrcon-
tained in p and p', and consequently at M,
continues until the equilibrium is fixed be-
tween p and n—that 1s to say, until the de-
pression of the general conduit M’ is equal to
the depressionatn. Toinstantaneouslyevac-
uate the main conduit M', and consequently
to insure the instantaneous working of the
brakes, an electric local-train-pipe exhaust 18
joined to the regulating-distributer and is au-
tomatically worked by thediaphragm K'iu the
following manner: Kvery tiinea depression 18
made in the chamber n of the working cock,
Fig. 1, the diaphragm K'rises and draws with
it the rod 71 and 1ts small plate, which causes
thecontact between theconducting-wirestand
74 and drives the current to the electromag-
net Z of each regulating-distributer D. (See
Fig.11.) Thesuction-valveyisconsequently
drawn by the electromaguet Z, and the air be-
ing able to escape undei E}d(}h of the vehicles
the action is produced instantaneously. The
electrical command is therefore effectuated
automatically by the (,omplessed air. Tore-
lease the brakes, it suffices to refill the main
conduit M by plfxunﬂ* the cateh 43 in the
notch . During this returning movement
of the working cock to its former position the
compartments of the system H',which had en
tered intoaction, successivelyevacuate by the
passing of 62 before the OpE—“HlH“‘b of the pas-
sages 47.

The instantaneous releasing of the brakes,
which is also very important to effect, is also
made electrically and automatically at the

for producing the refilling. For this purpose
the cock during its rotary movement estab-

-~

lishes the contact between the wires 7 and 75 70

by the contact-button 76, Fig. 1, and theelec-
tric current goes to an electromagnet
workinga purging-valve S, fixed upon each of
the brake-cylinders, Fig. 24. The compressed
air of the cylind -r theretfore escapes imme-

diately into the open alr without the neces-

sity of waiting for the ordinary action of the
distributers. These distributers have, be-
sides the properly so-calied “_dism'ibuter,”

automatic pressure-regulator and an electric
local-train-pipe exhaust. The regulating-dis-
tributer D (shown in Figs. 10, 11, and 12) is es-
sentially composed of a vertical ¢ylinder N,
dividedinternallyintofour compartments u v
w x by the diaphragm O, the partition 78, and
the piston P’. Besides, the cylinder N' is sup-
plied externally with the four tubes R, 8', M’
and M2 the first two corresponding, respec-
tively, with the air-reservoir of the vehicle
and with the brake-cylinder and the last two
connecting the apparatus with the main pipe.
The ejlmdel of the distributer is shut at its
lower end by a plate bearing the hollow part 79
and provided with an opening, which is shut
by the valve 7, which when hfted puts the
compartment x into cominunication with the
exterior by the opening 80. The valve ¥ is
worked by the electromagnet Z, fixed on the
lower face of the perforated disk a’ by two
vertical rods serving as guides for the piston
P’, which is surmounted by a vertical rod
properly guided and upon which is fixed a
slide-valve TV, which connects the tube 81

alternately with the tubes 82 and 83, the lat-

ter communicating with the outside. The
chamber v, through the lateral opening 85
and the tube 84, commitnicates with the main
conduit M, and when the diaphragm O i
lifted the reservoir of the vehicle communi-
cates with the brake-cylinder by R, 86, 87,
38, w1, 89, 90, 82, and 8'. DBesides, the elec-
tric wire 74 enters the distributer and leaves
it by the generatl tube M’ M-

The regulating-distributer worksin the fol-
lowing manner: At the moment of the feed-
ing of the principal reservoir and of the re-
leasing of the brakes the piston P’ is lifted by
the compressed air which passes through the
annular space 91 and the chamber w to reach,
by the tube 86, the reservoir Ik of the vehicle.
When the piston P’ is at the upper point of
its stroke, the slide 1" obstructs the passage
32, but puts the brake-cylinder into commu-
nication with the outside through S, 81, and
83, Hig. 11. The releasing of the brake is
therefore done during the filling of Lthe reser-
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voirs K of the vehicles, when the brake-cyl-

inders have not been previously emptied by

means of the electrie local-train-pipe exhaust.

As soon as a determinate pressure is pro-

| duced in the main conduit M’ this depression

is driven back to @, and the diaphragm O’
falls and communicates the reservoir K with

same moment as the working cock is in action } the brake-cylinder K through R’, 86, 87, 88,
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munication with the alr;

39, 90, 82, 81, and S', Fig, 11, until the equi-
librium is set between v and M’, after which
the feeding ceases. This distributer there-
fore allows, by varying the depression, the in-
troduction into the brake-cylinder K of as
muech air as I wish and to transmit to the
brakes a pressure which is variable and pro-
portionate with the speed of the train. The
electric local - train - pipe exhaust, directly
worked by the working cock B and already de-
scribed, will insure the instantaneous propa-

oation of the braking action to each vehicle

by instantaneously puttmb, under each of
these vehicles, the main conduit M’ into com-
but it 1s to be re-
marked that in case the electrie action should

be defective the depression in the main con-

duait M’ would be produced by the disengag-

ing of the air by means of the tube 67, the

grooves 69 68 65, and the opening 66 of the
working cock B, Fig. 1.
Theelectriclocal-train-pipeexhaust may be
substituted by a compressed-air local-train-
pipe exhaust or combined with the latter.

The object of the compressed-air local-train-

pipe exhaust, like the electrie local-train-pipe
exhaust, 1s to quickly distribute under each
vehicle the depression made in the working

cock in determinating a direct disengaging of'

the general conduit M’ into the atmoaphele
If the compressed-air local-train-pipe exhaust
isjoined toan electriclocal-train-pipe exhaust
with instantaneous action, the compressed-
alir local-train-pipe exhaust will onlyact when

the electric local-train-pipe exhaust proves

defective.
Theregulating-distr 1bute1 with electrie lo-
cal-train-pipe exh&usb and compressed - air

local-train-pipe exhaust, (shown in Figs. 13,

14, and 15,) is composed of a eylinder U’, fit-
ted on the axis of the main conduit M’ M-,
Figs. 13 and 14, and in the interior of whleh
a plston b’ and a slide ¢’ work. The cylinder
U’ bears not perpendicular with its axis the
ordinarydistributing-cylinder,with its piston

P’, its slide-valve T, and its diaphragm O’;
but between the chamber w and the dia-.

phragm O’ 1s intercalated the compressed-air

local-train-pipe exhaust, composed of a dia-

phragm V', which when it is lowered puts
the chamber x, situated under the piston P/,
into communication with the atmosphere by
93 94 ' 92, Fig. 14. Moreover, the chamber
g communicates with 4" by an opening made
in its lateral side. The piston &' is fixed to
the connecting-pointof two hollow rods, form-
mg two wndmts 95 and 95 emptymg into
the chambers ¢ f' by two lateral openings
shut by the valves 93 and 938, Fig. 14. The
rods of the piston b’ terminate in a truncated
part, shutting the annular openings 96 and
96’ of the disks 97 and 97', screwed in the in-
terior of the cylinder U’, the two compart-
ments ¢ and f' of which communicate, re-
spectively, by means of the conduits z' and
3', with the chamber x of the distributer.
On the left rod of the piston 0’ is fixed the

664,812

'slide ¢/, which communicates the conduit 4’

with the condnit 5, communicating with M’

of the main conduit, or with 6, communicat- -
The pis-
ton ' and the slide ¢’ move longitudinally _—
guides 7', which pre- -

ing with M? of the bame oondult

and are guided by the g
vent BVGIV rotary movement of the organs.
In this apparatus the diaphragm O’ and the

electric local-train-pipe exhaust act in the -

same way as in the simple distribater already
This regulating-distributer, with -
electric and air local-train-pipe exhaust,

deseribed.

works in the following way:

pushes this into the position indicated in Fig.

19, so that the end of the rod 95 comes into . -~
contact with the conical opening 96 and -~
breaks the direct communication existing be- -

tween M’ and e'. The compressed air con-
tinues to come into the chamber ¢’ through

ment « through the tube 2. The piston P’ is

The locomotive bemﬂ' in the direction of;
M', the compressed air passes through the -~ =
conduit 05, lifts the valve 9§, and penetrates . -~ -
into €', and by its pressure nupon the piston 6~

90 .
the conduit 95 and passes into the compart- ==

lifted by the compressed air, which then pene- :

trates into the chamber w to supply the res-
ervoir K afterward in passing through 86.

Fromthechamberzthe compressed air passes

also by the tube 3’ and penetrates into the

chamber 7', from where through the annular

space 96" it passes into the general conduit - -

M? and feeds the following vehlele
other hand, the air also passes along 93 and

94 into d’ above the diaphragm V' of the lo-

On the 1

100

cal-train-pipe exhaust; but at the same time

the lower face of the diaphragm is submitted
to the pressure of the compressed air coming

sures being equilibrated at d’ and ¢’ the dia- B

o5
through 5 and 4' into ¢’, and the two pres-

phragm V' remains immovable at the upper

| point of its course during the whole period of -
supply and the escape of air by the tube 92
In fact, during the feed-

cannot take place.

ing the air coming through é’ also enbels the '-
chamhel v of the reg ulamr and thus prevents = .

the diaphragm O’ from 1owering through-the
115

pressure of the air coming frecm the chamber
w and from the reservoir E by the tubes 86,
87, and 38.

The communication between the air-reser- -
voir K and the brake-cylinder K is established =~
120
When a de-
pression is produced in the main conduit M

by the distributer in the following manner,
as 1 have already explained:

by means of the working cock B, this depres— -

sion is transmitted thmuurh 5 and 4" tog

v, the diaphragms V' and Ko} fall, and the fall-
ing of V' puts “the chamber  into communi- -

‘and
125

cation with the exterior throngh 93, 94, d', -

and 92,

is exercised at M’ the piston P’ descends with +
its slide-valve T' and the reservoir K is put
into communication with the brake-cylinder
K, as previously described for the simple reg-
ulating-distributer. The depression exercised

| at @ is transmitted through the tube 3’ to f

As soon as the deterinined pressure

30 -
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and by 96’ to M? and fo the following vehicle.
The air from M* ¢consequently escapes to the
outside by 96', 7', 3, 93, 94, d', and 92, and
this escape will continue until the depl ession
is set at equilibrium between d"and ¢', after
which, the diaphragm V' rising, the local-
train-pipe exhaust stops working. The de-
pression thus created at M* assures the work-
ing of the distributer of the following vehcie,
and soon. The propagation of the depression
from carriage to carriage is done with great
rapidity whatever may be the value of this de-
pression, and it is this that principally distin-
ounishes this quick-working distributer from
those actuallyvemployed. It mustalso beno-
ticed that with this apparatustherapid action
begins as soon as, owing to the depression
macde in M’, the pressure exercised on the pis-
ton P’ is sufficient to produce its downward
movement. If the locomotive is coupled at
M=, the compressed air will push during the
feeding the piston &' to the other end of its
course in shutting the opening 96’, and the
slide-valve ¢’ breaks the communication be-
tween 5 and 4’ and opens the communica-
tion between 6’ and 4. The apparatus thus
arranged then works as I have already ex-
plained when the locomotive is suapposed to
be at M.

The only important condition to be realized
for assuring the good working of the appara-
tus consists in civing the piston 6’ a proper
friction in the cylinder U’ in order that when
this piston has been pushed to one of the ex-
tremities of 1ts course by the compressed air
it cannot recede at the moment-the depression
is transmitted—that is to say, that the rub-
bing of the piston 6’ on the cylinder U’ must
be equal to the pressure exercised by the air
of the chamber ¢ on the truncated part, when
the depression at M* will be complete. 1t is
easy to see that with this distributer, owing
to the change of condition resulting from the
falling of the piston P, the passing of the air
from the reservoir K to the brake-cylinder K
continues whatever may be the capacity of
the reservoir until the equilibrium is set be-
tween v and 2. It results from this that the

larger the capacity of the reservolr K the more

air is introduced into the brake-cylinder K,
$0 a8 to obtain a pressure proportionate with
the weight of the loads.

The increase of capacity of the reservoir is
obtained by means of small auxiliary reser-
voirs joined to the multiple-way cocks X', de-
scribed hereinafter.

The auxiliary reservoirs are constituted by
the evlindrical chambers 2’ 2° A® to A A of &
part V', fixed on the seat7* of a cock, the plug
X' of which is supplied at its periphery with
a groove 77, I'ig. 16, ortwo grooves § and 9,
Migs. 17 and 18, aeeozdm as. the cock 1is
worked by hand or ..«mmmdmedlh The cy-
lindrieal ehftmb@-r@. h' h? h?, &e., are shut with
plugs &', having a rod 10', Fig. 17. 'This rod,
which varies in volume accor dnw to the com-
partments, 1s intended to regulate each aux-

|

M
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iliary reservoir and to give it a capacity cor-
responding with the volume of air necessary
for a certain load. The lebel“v’OlI‘b h!' h? I?,
&ec., communicate by the tubes 7' with the
bhox 4°. The tubesj’ and the groove 7', Fig.
16, or grooves 8" and 9', Figs. 17 and 18, com-
municate more or less of the resarvoirs yx h?,

‘&e., according to theload of the vehicle, W1th

fhe 131‘29 reservoir B, Fig. 21, specially used
for the dead-weight, by means of 12’. Onthe
other hand, the cock X' communicates with
the main conduit M’ by means of the tube 11/,
Fig. 18, and conducts to the auxiiiary reser-
voirs the compressed airserving tofeed them.
When the cock X' is Ieﬂ'ulated by hand, a
weight-indicator is fixed on each carriage and
indicates the weight in tons borne by the Ve-
hicle. The scale of this indicator cotrre-
sponds with the graduation of the auxiliary
reservoirs, and aeeordmtr to the indications
shown the cock is regulated to put a corre-
sponding number of duulmry reservoirs A
into communication with the prineipal reser-
voir B of the vehicle. The non-automatic

¥

multiple-way cock is regulated at the start-

ing-station. according to the load of the vehi-
ele andowing to its mtercalatmn in the tube
leadmﬂ' from ‘rhe reservoir K to the main con-
duit M’ it produces its action and is refed at
the same time as the reservoir KE; but the
tube 11’ of this cock, which serves for the in-
troduction of the air into the auxiliary res-
ervoirs, is supplied with a valve, theobject of
which is to prevent the return of the air con-
tained in the reservoirs i’ h* h3, &e., when a
depression takes place in the main “conduit
In order that the multiple- way cock
might be worked automaticaily, it suffices to
join to it an automatic regulating arrange-
ment 1. | |

The automatic regulating arrangement I
(shown 1n Kig.

of a cylinder 7, closed at its ends by two

plates, the Foremost of which lb traversed by
the rack-rod 13’ of a piston m/, whose front
face is pressed by a heheo:dalsprmﬂ* 14'. On
the back plate of the ¢ylinder?’ is ﬁxed a pipe
0, commumcatmw the cylinder ¢ with the
umdmt 7', leading from the distributer D to

the brake- evlmder‘ K and transmirting the
pressure of compressed air contained in the
bmke eylinder to the back face of the piston
m'. The ra ack-rod 13’ of the piston gears with
a pinion n', working the multiple-way cock H,

and is terminated by a needle 15, articulated
with it at 16, and held honmntally by two
springs 17. The needle 15" comes into con-
tact with a stop X4, formed by a toothed in-
clined plane and riveted to a U-iron 18, Fig.

L 21, fixed upon the axle-boxesof the wheels of

Lhe vehicle, and consequently independent ot
the movement of the frame, while, on the con-
trary, the multiple-way eoel{ H, the cylinder
', and the other parts of the regulating ar-
rangement are fixed upon the frame of the

vehicle, whose movements they consequently
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follow in the vertical direction.
that when the carriage is empty the needle
15" faces the vertical butt of the stop X, as
shown in Fig. 19. When the canldﬂ‘e 1S
loaded, the ensemble of the cylinder ¢/, cock
H, rod 13, and needle 15" falls, while the PO-

sition of the stop X* is immovable, owmﬂ' to |
1ts juncture with the bearing.

The working of the m ultlple way cock with

variable automahc&l action, according to the

load, takes placeas follows: "When thebrake

~is in aetion, the compressed air passing from

20

23

_30

35

per X% as shown in 19, Fig. 19.
vancing of the needle and of the rack-rod 13"
will consequently decide a proportionate |1

the distribute_r D to the brake-cylinder K,
Fig. 20, penetrates behind the piston m’ of
the eylinder 2" and by acting upon this pis-
ton pushes the rod 13" and the needle 15" until

this latter comes into contact with the stop-
This ad-

opening of the multiple-way cock H by the
movement of the pinionn', and as the heavier
the load on the carriage the more the springs

bend, and consequently the more the ensem--

ble of the system lowers, the course of the
needle 15" toward the inclined plane increases
zmd through the intermediary of the pinion
n' produces the working of the cock II pro-
portionately with thelou ering of the frame of
the vehicle, and consequently with the whole
load. It suffices, therefore, to give the dif-
ferent parts of the whole system the desired
proportions, so that at each functioning of
the brake the working of the multiple-way

cock H might put into communication with |
- Moreover,
‘are fixed on the hollow rod 2

the reservoir E of the vehicle the desired se-

- ries of the small reservoirs /i, so that the to-

40

45

_ brakes are slackened—that is to say, when ;i

50

55
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tal capacity of the reservoirs in action might

be proportionate with the total weight of the |
of the catches %

carriage, the load included. While the au-
toma,tle Ieﬂlﬂdtlﬂﬂ arrangement 1s in action,

the ueedle 15" 1is kept at its extiemlty by

the teeth of the stopper X*; but it can by
its articulation 16 aceommgdate itself to the
vibratory movements of the frame of the ve-
hicle, at the same time being held horizon-
tally by the springs 17, Fig. 19. When the

the air contained in the brake-cylinder K es-
capes into the atmosphere—the small cylin-
der +' empties also, and the whole system re-
turns to its primitive position by the action
of the back-drawing spring 14’ on the piston
m'. The cock H in returning to its initial
position breaks the communication between
the auxiliary reservoirs h and the principal
reservoir B of the vehicle and, on the other
hand, opens the communication by 8 and 11,
Fig. 18, between the reservoirs A and the main
conduit M', which refeeds the auxiliary res-
ervoirs at the same time as the principal res-
ervoir K. The compressed air contained in
this reservoir and in the reservoirs A is ex-
pelled at the moment the brake is in action

into the brake-cvlinder K. The brake-cyl-

inder K (represented by Figs. 22, 23, 24, 25,
26, 27, and 28) is conceived upon the same

and to the other .
‘means of axles 2§, two catches i, drawn to-

‘through the cover D=

It follows | prineciples as the compression-pump-—thatis
to say, by thecombination of two pistons sue-
cessively entering into action the discharge of
compressed air is very weak during the first
period of action, the object of which is sim-

jo

ply to draw the brake-blocks nearer to the

friction-drum, the action of the large piston,

which causes the greatest dlw]mwe of air,

taking place only .«.11: the moment when the

blocks are applied tothedrum toformabrake.
The brake-cylinderis composed of a ““eylin-

der,” properlyso called, A% in which a piston
B2 C?* works, composed of a small piston B2,

large piston C-.

the large piston C° and the spring 2 21’ press-

o
working in the c¢ylinder ¢’ constituted by the. =~ -

The cylinder A*isclosed by

a cover D? composed of two superposed cyl-
inders, in which the springs 20" and 21" are -
placed the spring 20" acting directly upon

‘ing upon the ring E°, applied against the bot- :

tom of the eylinder ¢’ and traversed by the

hollow rod 22', squared on the outside and
starting from the cylinder ¢', Fig. 22.

in the rod 2’2", and supplied Wlth a cobter 24",
a wedge 25', and a stopper 7"
the cotter

nally in the mortise 26’ of the hollow rod 22’,
Fig. 22.
rod 27, bearing a connecting-head 32', Figs.
23 and 23, screwed to one of its extrewmities,
end are articulated, by

ward each other by two spiral springs 29'.

two blades 30, forming springs,
=i
{

The latter is provided

cates, by means of the passage 31', Fig. 22,

with the distributer D and by the opening
39, Fi _ _
exhanst, composed of an electromagnetu’ and -

o, 24 with the electric local-train-pipe

of the suction-valve 8, which through the

chamber«w and the opening v’ putsthe brake-

cylinderintocommmunication with the outside.

T'he brake-cylinder worksas follows: When
the compressed air comes through the tube

The
piston B2 is surmounted by a rod 93" sliding

The ends nf_
04’ pass through tWo openings in
‘the ring K2 and the cotter moves longitudi-

The rod 23" also slides in a hollow

, which passes

The cylinder A? communi-

——

105
with openings Z? for controlling the working

110 .

ST

31’, the small piston B?* works alone, the pis-- '

ton C? being held by the spring 20, and the

rod 23" overruns the em pty space X before
working the hollow rod 27
Lhe__blalxe The effect of the m(wement of
the rod 23’ is by receding the stopper 7' to

‘disengage the catches ¢4 and the two rods 23’
and 27 continuingtheirmovement thecatches -

slip on the square part of the hollow rod 22’
and the cotter 24’ travels over the length of
the mortise 26°.

t* arrive at the extremity of the hollow rod
22" and under the action of the springs 29" are

placed in the prolongation of this md Fig.
From this moment the piston C?, whose e
rises, and the

| compressed air producing its action upon the

22.
rod is drawn by the cotter 24’,

, and consequently

120 - . -

A little before the cotter 24’ '
reaches the end of the mortise 26’ the catches

125 <.
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two pistons b~
ously and work the bralke. During the up-
ward movement of the pistons the two springs

21" and 20" are compressed, the first by the

ring E2, drawn by the cotter 24°, and the sec-
ond by the piston C?itself. As in the com-
pression-pump, where the discharge of steam
is remarkably reduced, this combination of
the double piston allows a considerable redue-
tion of the discharge of compressed air. When
the brake-cylinder isput into communication

with the atmosphere, either by the distributer

Dorbythe electric local-train-pipe exhaust of
the brake-cylinder,the compressed air escapes
outside and the pistons are brought back to
their primitive position by the action of the
springs 20'and 21’ on the ring E*and the piston
(2, and consequentlyon therod 23" and the pis-
ton 3% by the intermediary of the cotter 24",
This retrograde movement is effectuated 1n
the following way: At the commencement of
the action of the spring 21" the rod 23" 1s
worked alone first by the cotter 24', the hol-
low rod 27 being heid in its place by the pres-
sure of the springs 30'. The effect of this first
displacement of the rod 23" is to reéstablish
the space X°® and lift again the catches &* by
the action of the stopper v'. After this first
displacement the shoulder 25 of the rod 23’
draws the hollow rod 27, and the catches %,
which are disengaged from the extremity of
the hollow rod 22, now slip on the exterior
square part of this rod. IFinally at the mo-
ment the piston B* has returned to the plane
of the piston C?the cotter 24', having reached
the other extremity of the mortise 26’, which
it originally occupied, and the ring KE° being
again placed against the cylinder ¢', the large
and the small piston move simultaneously to
return to their initial position, Fig. 22. The
nistons of the brake-cyvlinder by means of the
rod 27" and the connecting-head 32°, Ifigs. 22
and 23, and the lever I3 and the connecting-
rods H? Fig, 20, work the brakes Liof each vehi-
¢le, ene of which isshown in Figs. 29, 30, 31,
32, 33, and 34 and is composed, essentially, of a

frietion-drum, brake-blocks, organs fortrans- |

mitting the pressure to the brake-blocks, and
a wearing-compensator arrangement.

The friction-drum is composed of two semi-
cvlinders a2, connected at theirends by bolts
which keep them tight upon the arms 33% of
a cross-piece wedged upon the axle E* of the
carriage and which allows the free circula-
tion of aivin the interior of the frietion-dram,
the rim of which is perforated with holes to
insure a complete cooling:

KEach block-holder is made of two supports
in the form of a horseshoe ¢*, articulated by
an axle (? with a connecting-rod e?, suspended
to a | _|-iron f% which bears upon the axle-
bhoxes, to whieh 1t 1s bolted, Hig. 29, 80 as to
avoid any untimely friction of the brake-
blocks sicaiust the friction-dram while in mo-
tion. The| j-iron f*will be securely tastened
by a guideway riveted to the frame of the ve-
hicle and in which it can slide when the

and C? these act simultane- | frame rises or descends, Fig. 29,
supports c? are connected by a tie-beam 35"

7

The two

and by pieces ¢% forming a slide in which the
tail 7® of the bloek G* moves, which 18 pro-
vided with a groove in which is lodged the

lever %, articulated with the tail 2% by an axle

34'. movable in the grooves 36" of the block-
holder ¢®. The levers ¢ are connected at
their lower ends by a connecting-rod 37', with
which thev are articulated by axles 38, and
the upper end of the lever ¢*is articulated by
an axie 39 with a screw moved by the con-
necting-rod H? by means of the nut 5% ftixed
in the conneciing-rod head and serving to
regulate the length of the connecting-rod H>.
The upper end of the levers 2% is connected Dy
an axle with the wearing-compensator ar-
rangement shown in Figs. 29, 31, 32, and 35.
The principle of this automatic compensator
is seen in the action of a toothed wheel I7

Figs. 31, 32, and 33, worked by a catch £*

‘each time a wearing of the brake-block takes

place. The wheel I* works two serews [°,
Figs. 31 and 33, the movement of which causes
two wedges J? to separate simultaneously, the

advance of which causes the upper end of the

levers 722 of the central pivot d° to approach
each other, Figs. 29 and 31. The extremity
of the lever 7% is simply held by an axle 40,
which slides in a groove of the rod 42, this
latter part having also a mortise 43, in which
the end of the lever 2 moves. The two rods
49’ serving as a support to the whole system,

70
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move arocund the axle d? and have at their

end sockets n?, provided with wedges J* and

threaded on theinside. Moreover,the rods42"

are connected by a tie-piece 43% upon which
is fixed a part 442 holding firmly the ratchet-
wheel I?, Fig. 31, whose cateh £° 18 held by a
spring 44', Fig. 34, and is articulated by an
axle 43% with a rod 45, whiech is also articu-
lated at 46" with the lever %, Figs. 29 and 31.
The brake works as follows: When the com-
pressed air works the piston of the brake-
cvlinder I, the piston-rod through the inter-
mediary of the balance transmits fo the con-
necting-rods H? a traction effort proportsion-
ate with the pressure of the compressed alr
on the piston. This traction effort applied
to the upper extremity of the levers ¢° and
transmitted by the connecting-rods 37’ to the
leveis 7° has the effect of pressing these le-
vers upon the back of the blocks G° and
applying these latter on the friction-drum
a? with a force proportionate with the pres-
sure of the compressed air upon the brake-
cylinder. When the compressed alr escapes
from the brake-cylinder K, the piston returns
to its primitive position, and, the piston-rod
working the balance, and consequently the
connecting-rod H* in an inverse direction to
its previous direction, the levers 2* and 2° re-
turn to their initial position, drawing, by
meansof the axles 34',the brake-blocks,which
then cease to press upon the friection-drum a®.
The regulating of the blocks, whichis a very

important point, to constantly insure the ef-
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.chambers of the system H', Hi

ficacy of the brakes is effectuated automat-
ically by the wearing-compensator in the fol-
lowing way: According as the blocks wear
the lever +* when worked by the connecting-
rod H* draws nearer and nearer to the axle
E* and through the rod 45’ increases in the

‘same proportion the course of the cateh k°on

one of the teeth of the ratchet-wheel I, with-
out, however, acting upon this wheel so long

as the wearing has not attained a determi-

natedlimit which corresponds with thelength
of the teeth of the ratchet-wheel. . When the

wearing surpasses this limit, the catch X?

talls under the next tooth when the brakes
are applied and draws the ratchet-wheel I¢
when they are slackened. Theratchet-wheel
I’ ecommunicates its rotary movement to the
threaded axles /%, which produce the separa-
tion of the sockets n?, and consequently of
the wedges J?, Figs. al and 34, and these lat-
ter acting upon the upper ettlemlty of the
levers force them to approach «*, Fig. 29
and at the same time cause the brake-blocks
* to draw together, whose wearing is thus
compensated.

As I have already explained, the com-
pressed air is brought into the reservoirs E
of the vehicles thmuﬂ'h the main conduit M/,

which also serves to tmnsmm the depzessmn |

produced in the working cock B. The con-
duit M'is placed under the carriages,and each
of the sections placed under a carriage is con-
nected with the preceding and the following
one by a coupling system. (Shownin Kig. 35.)
This system is composed, like those actually

in use, of a flexible tube b° connected with

the conduit M’ of the. carriage, which is pro-
vided with a cock C3, The tube b° has at its
extremity a coupling-box @ connected with
the coupling of the following carriage by
means of wedges 462 The coupling-boxes a?
are provided with rods 45% forming contacts
when the couplings are united anda allowing

the electric currentto pass along the wires.74

and 75 to work when necessary the electric
local-train-pipe exhaust of the distributers D
and of the brake-cylinder K.

- The general working of the whole system
composing the brake takes place as tollows:
The main reservoir being filled with com-
pressed air to the required tension and the
catch 43 of the working cock B, Fig. 9, being
in the notch ¢’ corresponding with the move-
ment to work the brake, it sutfices by putting
the cateh 43 into the notech S to communicate
by the working cock a certain number of
o. 5, with fthe
compartment n, I'ig. 1, the number of cham-
bers H put into communication varying with
the pressure we wish toobtain with the brakes.
Owing to this communication a depression is
produced in the compartments n, Fig. 1, a de-
pression which is transmitted by the action
of the diaphragm K’ to the main conduait M’

y and the distributers D, and these latter under

the influence of this depression, as already
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| the vehicles, as well as the desired number of
[Fig. 18, into commu-

auxiliary reservoirs A,
nication with the br fr,ke ey]mder K, the num-
ber of the reservoirs i being determinated

before the departure in the non-automatic -

70 -

sy%‘rem according to the load of each vehicle, '_

while in the dﬂtOmdf[lL system 1if 1S determl— o

nated during the action. The compressed
atr inbmduced into the brake-cylinder K acts

upon the piston by its pressure, and conse- -

quently applies the brake.
brakes, it su

back the catch 43 into the groove 7, and the

distribnters at the

to their primitive pOSIEIOI]

‘To slacken the
ffices to refill the prineipal res-
ervoir and the main econduit M’ by putting

| same time produce .the
evacuation of the compressed aircontained in
the brake- cylinders K, whose pistons return

The tightening and the slackening of the

nected with the dlbtmbuters and the brake-
cylinders. |

Having fully desecribed my invention, ‘what

I claim, and desire to secure by Lettels Pat-
ent, 18—

the combination of a main reserveir and main

1. In pneumatic train - brake mechamsm |

brakes may be accelerated and produeed in-
‘stantaneously by employing the electric or =
compressed-air local-train-pipe exhaust con- .

conduit with a prinecipal reservoir for an in- =~
dividual vehicle, a number of auxiliary res-

ervoirs for the latter, a cock adapted and ar-
ranged to control the feeding of these auxil-
iary reservoirs and also to make communica-

{co

tion between each of them and the principal
reservoir of the vehicle,a brake-cylindercom-~ - =~ -
municating with and actuated by the latter

and automatle mechanism for operating the
said cock, in order that the maln reservoilr

may be reinforced automatically by a greater = -

or less number of the auxiliary reservoirs,

thereby applying more or less power to the
brake-cylinderaccording tothe load, substan-

tially as set forth. |
2. In pneumatic train-brake mechamsm

110

T 0'5- ": :

the combination of a brake-cylinder and the. R

principal reservoir of a vehicle, with auxil-

iary reservoirs and means for making com-
munication between the said principal reser- -
volr and
auxiliary cylinders each of the latter being -
regulated by means of plugs having arodot

a greater or less number of these

variable volume, substantially as set forth.

115

3. In pneumatic train- brake mechanism, -
the combination of the air-reservoir pipes and .
brake-cylinder of a vehicle with a multiple-

‘way cock comprising a eylinder and a piston -

moving therein, a spring bearing againstone 125 -

face of the said piston while compressed air

bears against the other, a rack-rod moving

with thesaid piston, a pinion gearing with the |

sald rack and carrying a jointed needle, two =
130 S
tal, a stop forming an inclined plane and held = . -
in ﬁxed position im contact with the said nee- = -

springs which hold the said needle honzon-

dle when the latter accompanying the other

described, put the principal reservoirs K of | mechanism above mentioned moves down-
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ward with the body of the vehicle, substan-
tially as set forth.

4. In pneumatic train-brake mechanism,
amainair-reservoir and main conduit, in com-
bination with a working cock B provided with
a series of grooves and the reservoirs feeding
and exhaust mechanism and brake-cylinders
of the several vehicles of the train, one of the
said grooves allowing air to low from the said
reservoir through the said conduit to the res-
ervoirs of the several cars, and another groove
according to the position of the said cock mak-

Y

oS

ing communication between said conduit and
certain exhaust-chambers, the said cock also
serving by means of one of its grooves to al-
low the flow of air from the said conduilt to
devices controlling communication between
the vehicle-reservoirs and the brake-cylinders
respectively operated thereby, substantially
as set Torth. N
CHARLES LUYERS.

Witnesses:
CAMILLE ROLLAND,
N. A STURM.
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