n PK, ¢uxkcupyer ynpapisioniyio BTyaky 10
¢ (DpUKILIMOHHBIM 3aMbIKaHUeM (puc.7).

Jasnenue B kamepe PK craHoBUTCSI paBHBIM
nasiaeHuio B MK, u ripyxuHa cxarus 26 nepe-
MellaeT ITOoK 17 B IIOIHOE OTITYCKHOE ITOJIOXKE-
HUe

IIpu cTyneHYaTOM IOBBILICHUN AaBJICHUS
B TM nipouncxonut cTyreHuaTast paspsiaka mo-
noctu TK B atMocdepy ¢ aBToMaTU4eCKUM
nepeKphITUEM OCEBOro KaHajia B IITOKe 17
JIByXCeIe/IbYaThiM KJIalTaHOM 14 B KOHIIE Ka-
KIIOM CTyIIeHU oTIycKa. Korma mmpu cryneHya-
TOM OTIIyCKE MPEKPaIaeTCs YBeJIMYECHUE 1aB-
nieHusa B TM, niepenan naBieHus Ha auadparmy
4 cTaHOBUTCSI MEHBIIIMM, 1 OCIa0eBaeT yCUIe
Ha Hee cHu3y. I1pu 5TOM BIIyCK CKaToro BO3my-

xa u3 kamepbl TK B atMocdepy mpoucxoaut
JI0 COOTBETCTBYIOIIETO YMEHbBIIIEHUS YCUITUS
co croponbl kamepsl TK Ha nnadparmy 23,
TIOCJIe Yero TOK 17 MpUXoauT B paBHOBECHOE
COCTOSTHME, TIPU KOTOPOM OCEBO# KaHaJI B IIITO-
Ke TIepeKPhIBACTCST BITYyCKHBIM JBYXCeeTbua-
THIM KJTartaHoM 14. O6JieryeHme OTITyCKa co3/1a-
eT pyXxuHa 24.
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ABSTRACT

Electric and (or) electro-pneumatic brakes are used
as the main brakes on the multiple unit. Since they are
non-automatic, the role of a stand-by brake is taken by
pneumatic automatic brake with air distributor. The design
of such a device has its own characteristics, which are
estimated in the article both in terms of operating properties,
and the novelty of the proposed technical solutions.

ENGLISH SUMMARY

Background. Pneumatic automatic brake with
air distributor refers to automatic non-direct acting
mechanisms with gradual release. It acts as a reserve one,
e. g. in cases of brake control system failure or traction/
brake controller failure. Pneumatic brake control allows
to transport a train in lack of power supply with speed up
to 100 km/h in circumstances where brake effectiveness
is reduced.

The new design provides more rapid deceleration in all
modes (service, extra). Maximum speed of a transmission
of brake action is not less than 285 m / s, which gives a
good longitudinal dynamics and shorter braking distances.

Objective. The author studies and tests new braking
systems in order to reveal their features.

Methods. The author focuses on the characteristics
and working modes of an air distributor KETdSo type
(see: Pic.1 General view), which is a technical body of
three pressure types and sets preliminary pilot pressure
depending on a controlled levelin the brake line. According
to the rules of UIC KETdSo should be used in pneumatic
brake systems.

Type code- KETdSo, where

1. KE stands for air distributor KE,

2. T- for air distributor for motor cars (short trains),

3. d-completion with allowance of UIC 1976.

4. So-nozzle cover for special time period( deceleration/
release)

The main characteristics of an air distributor are given
in a table at the end of the article.

The author describes in detail 4 working stages of a
brake: charging of brake (release), discharging of brake
(deceleration), overlapping, releasing of brake.

Results.

Charging of brake (release)
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Compressed air from the brake line( TM on Pic.2) goes
into the main chamber (MK on Pic.2).

Atapressure of 2.2 kgf/cm2 the nozzle switch 7 opens
and fixes the control sleeving 10 with frictional closing
operation. When pressure in the line increases slowly,
charging of working chamber (PK on Pic.2) occurs through
channel 5 and chokes 11.12, and with its rapid increase
diaphragm 4 bends down (according to the drawing) and
closes the entrance to the channel. Charging goes through
choke hole 11 with diameter of 0.6 mm and an openvalve 9,
compressed air flows from main chamber into the working
chamber (PK on Pic.2) with volume of 4 liter. Its filling is
carried out through the choke 12 with diameter of 0.4 mm
for 160-200 s.

Air from the reserve tank (3P on Pic.2) flows through
the minimum pressure valve 13 to double-seat (inlet and
outlet) valve 14.

Air from reserve tank passes likewise through a
maximum pressure valve 15 and the choke 20 to double-
seatvalve 14.

Brake chamber (TK on Pic.2) with volume of 1.4-liter
and the additional discharge chamber (KZP on Pic.2) are
vented to the surrounding atmosphere.

Charging ofthe brake chamber is considered complete
when Pmain chamber = Pworking chamber. Here the
diaphragm 4 is in a position close to horizontal, due to the
spring 24, whereby rod 17 takes its lower position, opening
the air outlet from brake chamber.

Discharging of brake (deceleration)

Pressure reducing in the line with the rate of 0.5 kgf/
cm?2 for 50 s does not cause the braking operation of the
air distributor, since the compressed air from the working
chamber (PK on Pic.3) has time to flow into the line through
the choke 11, not forming a pressure differential across
the diaphragm 4, necessary for its upward displacement.

Diaphragms 4 and 23 are interconnected by therrod 17
andtogether with double-seat valve 14 form technical body,
which perceives the air pressure of three volumes: working
chamber, main chamber, brake chamber. Technical body
of three pressures provides gradual braking, automatic
pressure maintenance in the brake chamber at the stage
of overlapping according to the pressure decrease in the
brake line and gradual release of air distributor.

When the pressure in the brake chamber in the mode
of service braking decreases, braking action is determined



by moving the diaphragm 4 up by the forces acting on the
diaphragms 4 and 23 (Pic.3).

AP-S =P, .chamber-S,,

Upon discharge of brake line in the mode of service
braking compressed air discharges main chamber.
Compressed air from the working chamber (PK on Pic.3)
does not have time to go out in the brake line that causes the
displacement of the diaphragm 4 with the rod 17 upwards.

The control sleeving 10 due to fixing of the nozzle
switch 7 with frictional closing cannot follow the cap of the
rod 17, whereby the valve 18 is opened and the brake line
is connected to the additional discharge chamber (KZP on
Pic.3).There is an additional discharge of the line to 0.04
kg/ecm2.

Choke hole 20 facing the main chamber creates
additional resistance to the passage of air into the main
chamber, thereby deepening on its discharge, which
leads to a better switching of air distributor into the mode
of deceleration.

Opening of the valve 18 creates a pressure acting at
the rear of the nozzle switch 7, resulting in the moving of the
switch nozzle 7 in the closed position due to compression
of spring and, thereby closing valve 19.

Air, flowing through the control sleeving 10 into the
additional discharge chamber, creates dynamic pressure
retaining control sleeving to fill the chamber in the inlet
position, although friction connection is no longer valid.

At the same time the butt end of the rod rests on the
double-seat valve 14, thus separating the brake chamber
with the atmosphere, and then pressing the inlet valve 14
from the seat, which provides inlet of compressed air from
the reserve tank through the minimum pressure valve 13
into the braking chamber.

By increasing of the pressure in braking chamber to
0.35kgf/em2valve 11 is closed, providing double isolation
for working chamber and main chamber (Pic. 4).

With a time delay when the pressure is 0.26 kg/cm2,
valve 22 is closed through the choke 21, thereby the
discharge through the additional discharge chamber into
the atmosphere is also closed.

With further increase in pressure in the braking
chamber to 0.7 kgf/cm2 results in closing of minimum
pressure valve 13 closes and the increase in pressure in
the braking chamber stops.

Further air inlet into the braking chamber continues
through maximum pressure valve 15. The final pressure is
determined by the spring force of the valve.

Overlapping.

After the braking stage, there is reduced pressure in
the line. The diaphragms 23 and 4 occupy an equilibrium
position in which double-seat valve 14 closes the inlet and
outlet seats, and the pressure reached in braking chamber
is fixed. The force from the pressure differential on the
diaphragm 4 is balanced by the pressure of compressed air
from the braking chamber on a diaphragm 23 and the force
ofspring 24. Pressure in the braking chamber is maintained
automatically proportional to the discharge of the brake line.

Thus, in the case of compressed air leakage from braking
chamber equilibrium of forces on the rod is broken in favor
of the efforts of the differential pressure on the diaphragm
4. The diaphragm deflects upwards, and the rod opens the
double-seat valve 14 providing an inflammation of the air
leakage from the braking chamber (Pic. 5).

Releasing of brake

To release the brakes the motorman increases the
pressure in the brake line to a level above charge, but the
tail wagons because of their remoteness release under
reduced pressure in the brake line (Pic.6).

Pressure in the main chamber of air distributor of cars
increases rapidly, so the diaphragm 4 goes down, and
opens the outlet valve fully, because butt end of the rod 17
extends from double-seatvalve 14. The diaphragm 4 closes
the channel 5, and a rod seat closes an axial channel in the
control sleeve 10.

As a result, the compressed air is discharged into
the atmosphere from braking chamber. Pace of pressure
reduction in this chamber is determined by the diameter
of the choke 25.

Pace of discharge ofthe controlled volume is correlated
with the pace of discharge of braking chamber, i. e. the
pressure reduction in the braking chamber and controlled
volume occurs synchronously. Elements of air distributor
occupy pre-braking position.

When the pressure in the brake line is close to 4.8 kgf/
cm2, which corresponds to the pressure of 0.26 kgf/cm2
in the braking chamber, the valve 22 opens and thereby
activates the accelerator. Air is discharged through the
additional discharge chamber (from the control sleeve
position), thereby freeing the nozzle switch 7. Nozzle switch
moves to the left end position, opens a connection to main
chamber and working chamber, and fixes the control
sleeving 10 with frictional closing (Pic.7).

Pressure in the working chamber becomes equalto the
pressure of the main chamber and a compression spring 26
moves the rod 17 in a complete release position.

With gradual increase in pressure, in brake line
occurs gradual discharge of braking chamber cavity to the
atmosphere with automatic overlap of the axial channel
17 with double-seat valve 14 at the end of each release
stage. When the release is gradual and increase in pressure
in the brake line is terminated, the differential pressure
on the diaphragm 4 becomes smaller, and weakens the
force below the diaphragm. Thus the compressed air inlet
from the brake chamber to the atmosphere lasts to the
corresponding force reduction of brake chamber to the
diaphragm 23, whereupon the rod 17 reaches equilibrium,
at which the rod axial channel is overlapped by the inlet
double-seat valve 14. Spring 24 facilitates the release.

Conclusion.

In this article devoted to pneumatic brakes with air
distributors, the author focused on the technical aspects of
this device. Undoubtedly, this detailed study, specifically in
relation to working stages of the brakes, is of high practical
importance for railway industry in general.

Key words: railway, electric train, air distributor, brake control.
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