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CAUTION

When handling the DH breakers with solenoid closing mechanism
we have to keep in mind that the accelerating springs cause very
rapid movement of the contact arms on the opening stroke (assuming
that the control power is not connected, otherwise the closing stroke
is equally dangerous).

However, in case of breakers with spring closing, the closing
spring, if charged and accidentally released, can cause rapid close of
the contact arms which is even more dangerous than their opening
and for this reason, extreme care has to be exercised during both
operations, opening and closing of the breaker.

NOTE: THE CLOSING SPRING 1S AUTOMATICALLY CHARGED
AS SOON AS CONTROL POWER IS APPLIED TO THE BREAKER.

For safety reasons, closing spring should be kept in discharged
position at all times during maintenance operations (except when the
breaker is to be closed by hand) and the breaker should be kept in the
open position.

To put the breaker into a safe condition, the following should
be done: .

1. Make certain that the control power is disconnected.

2. Trip the breaker by one of the methods described on pages

31 to 33 (if the breaker is closed).
3. Close the breaker by one of the methods described on page 34.
4. Txip the breaker same as in (2).

o




FIG. 2. General View of Type 150-DH-250 A.C.B. With
Stored Energy (Spring) Closing Mechanism.
Breaker is Shown Without Arc Chutes and

Without Interphase Barrier

FIG. 1. Type 150-DH-1000 A.C.B. Rated at 1200 Amps.
With gtorcd Energy (Spring) Closing Mechanism
General View of Breaker Without Arc Chutes and

Without Interphase Barriers
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PART ONE

1.B, 32-251-9A
STORED ENERGY MECHANISM

DESCRIPTION

GENERAL

TYPE DH AIR CIRCUIT BREAKERS pro-
vided with stored energy (spring) closing mechanism
are of the same general design as the corresponding
types of solenoid closed breakers. Specitically, the
breaker frames are identical in both cases except
that the stored energy breaker frames are, in some
cases, provided with additional drilling or addi-
tional openings for easy accessibility of some parts;
the lower and upper studs, contact arms, contacts,
arc chutes and interphase barriers are identical.

INTERCHANGEABILITY

Mechanically, the breakers with solencid closing
are interchangeable with those with spring closing.
Electrically, there is a slight difference, in that one
or two points of the secondary contact blocks are
connected to different circuits. Details can be found
by comparing the diagrams furnished to the customer
with each job.

INSTRUCTION BOOKS

Standard instruction books for DH breakers*
with solenoid closing apply for the breakers with
stored energy (spring) closing except where the
closing mechanism is concerned.

This instruction book covers only the mechanism
itself and those standard parts, common to both
kinds of breakers—solenoid closed as well as spring-
closed—which operate in conjunction with stored
energy (spring) closing mechanism.

STORED ENERGY (SPRING) CLOSING
MECHANISM SIZES AND RATINGS

The mechanism is essentially identically the same
for all breaker sizes and ratings and operates in the
same manner. However, some physical and dimen-

*Standard Instruction Book references are asi ollows:

LB. 32-251.3 February, 1959—50-DH-150E and 50-DH-250EE

LB. 32-251-3 Supplement No. 1, November, 1959—75-DH-250E, 75-DH-
SO00E, 150-DH-150E, 150-DH-250E, 150-DH-500E

I.B. 32-150-3A March, 1957 plus supplement No. 1-—150-DH-750

I.B. 32-251-4 November, 1958—50-DH-350

LB, 32-281.6 May, 1859—150-DH-1000

sional differences exist between mechanisms for
individual breaker types, namely the following:

1. Spring rating and length; obviously lower
rated breakers employ weaker springs.
2. Spring cocking motor. Two ratings of motor

are used; larger motor (higher rated) is for breakers
with highest interrupting ratings and, subsequently,
heaviest springs.

3. Details of mechanism frame involving mount-
ing the mechanism in the breaker itself.

4. Front panel size and arrangement of control
elements on it (see Figs. 19, 20).

5. Automatic tripping and closing devices.

6. Slight variation in dimensions of some links
and the front part of the mechanism frame in case
of 5 KV breakers, due to small size of these breakers.
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FIG. 3. Type 50-DH-150 A.C.B. With Stored Energy
(Spring) Closing Mechanism. Ceneral View of Breaker
With Interphase Barrier in Place,
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DESCRIPTION

COMPONENT PARTS OF THE STORED EN-
"RGY (SPRING) CLOSING MECHANISM

e mechanism involves the following parts:
1. Spring fumishing the energy for closing.
2. The breaker closing (and opening) linkage.
3. The motor and gears for winding up the spring.
4. The emergency hand winding shaft and gears.
8. The spring cocking linkage.
6. Spring latching and mechanism release system.
7. The molor control system.

8. Automatic spring discharge system.

GENERAL DISPOSITION

General disposition of the mechanism is shown
in drawing in Fig. 4 and in photographs Fig. 5 and
Fig. 6. The photographs and the skeich show the
following main parts of the mechanism:

The mechanism frame, which consists of four
hars (legs) held together by a central wall {spacer),
sctangle-like framework holding the legs in
“suce at the front end, and a front bar or ront plate
serving for mounting the mechanism in the breaker
frame and as a support for the dash pot (15 KV
breakers only). In some cases, the central spacer
gerves algo for mounting of mechanism in the breaker
frame.

The breaker linkage, which, as already has
been pointed out, is identical with that of a solencid
closed breaker and which is contained within the
front part of the mechanism frame. The only excep-
tion is the slotted link corresponding to the “'closing
links’* of the solenoid closing mechanism.

The gear housing, containing the gear drive
and motor, is shown in Fig. 4 in plan view only by
a dot-dash line. See photographs Figs. § and 6 for
another view.

The spring winding up linkage is best shown
in Figs. 5 and 6. It is located between the gear
housing and the mechanism release housing.

The closing spring, the spring retainer, the
spring rod, and the shock absorber are located
at the rear of the mechanism frame. The shock
absorber serves to absorb the impact of the spring

1 the mechanism linkage inertia at the end
- spring stroke, especially should the spring
operate trip-free. The shock absorber consists of a

number of thin aluminum laminations sandwiched
in between two steel plates.

The crank shaft is the most important single
member of the mechanism since it connecis the
spring, the breaker linkage for closing, and the
spring winding linkage actuated from the gear drive.

Closing latch is of slightly moditied, olherwise
conventional design and is located in approximately
same place as in solenocid closed breakers.

Shaft and gear for winding up the spring by
hand under emergency conditions (when power for
breaker control is disconnected or in case of power
failure).

Spring latching and mechanism release (to
close the breaker). When spring is completely
wound up, it is latched in the wound up position by
means of a lalch cam and a release latch very
gimilar to tripping cam and the tripping latch. The
mechanism is released to close the breaker in a
manner corresponding to tripping the breaker open.

Note: The component parts of the breaker
control system and the motor control system
are located for the most part on the front
panel with a few components of the motor
control system located at various places in the
mechanism itself. As the Figs. 4, 5, 6 and 7
serve only to acquaint the reader with general
disposition of the mechanism, such compo-
nents are not covered; they are discussed in
details later on.

HOW THE MECHANISM FUNCTIONS

In the Fig. 4 the main spring is shown in the
wound up (charged) position. When released, the
spring expands in the direction to the right until it
eventually stops against the shock absorber. The
force of the spring is transmitted through the spring
retainer, its pin, and the spring rod to the crank-
shaft, which is pulled in the clockwise direction.
(The connection between the spring rod and the
crankshaft is provided by another pin.)

The crankshaft carries still another pin which
engages in the slot of the slotted link (see Fig. 9).
Assuming the breaker open (upper right of Fig. 9),
when the crankshaft moves in clockwise direction
the slotted link is pulled to the right until the breaker
is closed-—linkage positions are then as shown in
lower left part of Fig. 9. At this moment, the spring
is discharged.




SUPPLEMENT TO INSTRUCTION BOOKS

I.B. 32-251-3 Deion Air Circuit Bresker Type DH
I.B. 32-251-4 Deion Air Circuit Breeker Type 50-DH-350
I.B. 32-251-6 Deion Air Circuit Breaker Type 150-DH-1000

I.B, 32-251-9A Motor Operated Stored Energy (Spring) Closing
Mechanism Type SE-2

The ecircuit breakers and the mechanism covered by the above instruction
books contain a mechanism for tripping (opening) the breaker by hand. The e¢ircuit
breakers provided with stored energy {spring) closing in addition to hand trip
contain also a hand spring release (hand close). Each of these hand tripping
respectively closing mechanisms includes two rollers, one engaging with the
"tripping cam" and one engaging with the "primary latch". The parts are shown
in the illustrations as follows:

.B. 32-251-3 Page 10 Figure 6-A
B. 32-251-4 Page 9 Figure 4-A
B. 32.251-6 Page 11 Figure 5-A
B. 32-251-9A Page 9 Figure 9 and
Page 13 Figure 13 respectively

I
I
I
I

The rollers rotate on corresponding pins and for trouble-free operation of
the breakers must rotate very freely without any friction or dragging. To insure
this, the rollers and pins must be lubricated approximately once every year or
every 2000 operations.

The recommended lubricant is Westinghouse material 8577-2, supplied by
Westinghouse Electric Corporation, Benolite Department, Manor, Pa., as "Lubricant
B-7-216". ’

Application of lubricants is to be made on breaker open and with the spring
discharged (in case of breakers provided with stored energy closing mechanism),
as follows:

Apply a few drops of lubricant on each side of roller. Hold the primary
latch (hend trigger) up; then lift the rollers up, one after another, and rotate
them to distribute the lubricant over the pin. After the solvent has evaporated,
repeat the process once or twice more.
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DESCRIPTION 1.B. 32-251-9A
STORED ENERGY MECHANISM
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DESCRIPTION.

However, as soon as the breaker is closed and
sal-> latched, the motor starts running automat-
ice 2d the spring is being charged. This is done
b;\tﬁ'e’ crankshaft being moved by motor power in
the counter-clockwise direction until the spring is
completely charged. The linkage positions are then
as shown in the lower right part of Fig. 9.

When the breaker is tripped open, the spring
remains charged and the linkage assumes again
the positions in upper right of Fig. 9.

Same as in case of solenoid operated breakers, the
breaker linkage is trip-iree and the breaker can be
tripped open regardless of the conditions of the
breaker closing mechanism. With the spring dis-
charged, i.e. the breaker just having been closed,
on tripping the breaker the linkage collapses as
shown in upper left of Fig. 9 and breaker opens.
Obviously, the same can happen at any instant
during the spring wind-up and the linkage then
assumes positions intermediate between those shown
in upper left and upper right of Fig. 9.

MECHANISM FOR WINDING-UP
THE SPRING

The mechanism consists of a motor, a worm,
’ gear shown in Fig. 10, brake control and
In_ < actuating parts, and a limit switch shown in
Fig. 11, all of these mounted on or in a cast gear
housing which is then bolted on the mechanism
frame. In addition to the above parts, there is a tip-
free linkage shown in Fig. 12 transmitting the
energy from the gear to the crank shaft; this linkage
is arranged outside of the gear housing. In addition
to this linkage there is a linkage latch shown in
Fig. 13, and a spring latching and mechanism
release system shown in Fig. 14.

The motor is a universal, series wound motor for
D-C or A-C operation. The motor voltage is the same
as the control voltage of the breaker, usually 125V,
D-C. In some cases the control voltage is 48V. D-C
and then a suitable motor eventually with a series
connected resistor is used. (See wiring or control
diagrams Figs. 15 and 16 and description on Page 21
for details.) Otherwise, the 48V. D-.C controlled
breakers operate in the same manner as 125V. b-C
operated breakers. It is also possible to operate the
breaker from a 115V. A-C or 230V. A-C source
(See diagram Fig. 17.). Furthermore, it is also pos-
sible to operate the breaker control from a separate
D-C source 24V., 48., or 125V., and the motor from

*5V. A-C or 230V. A-C source.

—_ihe motor drives the worm shaft and the worm
through a coupling which is at the same time de-

12

signed also as a brake disc. The worm drives the
worm gear which carries a driving roller on one
side and a limit switch and brake operating cam on
the other side (the cam has a shape of a segment).
When the motor is running, the worm gear rotates
Jlockwise and the driving roller drives in front of it
a roller cam lever which is connected to spring
winding linkage.

SPRING WINDING LINKAGE

This linkage (see Fig. 12) consists of a cam lever,
a connecting link, clevis link, and a transfer link.
The linkage is completed by cam lever retrieving
spring, a linkage retrieving spring, and a linkage
latch (see Fig. 13).

When the motor is running, the roller picks up the
cam lever in position I (Fig. 12-A) and pushes it in
clockwise direction. The connecting link and the
clevis link have been pulled up by the linkage re-
trieving spring. The overtravel stop of the connecting
link rests against the clevis link so that the two of
them form a stiff rod. By the two links the crankshaft
is moved in counter-clockwise direction and the
spring rod is pulled to the left and the spring is
winding up.

The transfer link serves to transfer the linkage
movement to the spring latch cam.

The spring is fully wound-up when the roller and
the cam lever are in position II (see Fig. 12-B). This
is a fully wound-up position, however the motor is
still running and will force the cam lever and the
spring a litle beyond this position to allow a little
clearance to develop between the release latch and
the lip of the spring latch cam. This overtravelled
position corresponds to position III. When this posi-
tion is reached, the motor power is cut off; the motor
continues to run and the parts to move due to inertia
and, to stop the motor quickly, a brake is applied
(see later for description how the cut-off and stopping
the motor is achieved). The roller will then stop in a
position IV. (The cam lever will remain in position
it occupied when the roller was in position I)

1t should be noted that, when the roller and the
cam lever reach position III, there is a gap of approx-
imately 1% between the release latch and the lip of
the spring latch cam; the lower projection of the
spring latch cam just rests against the adjusting
screw. When the roller and the cam lever over-
travel further the cam lever returns a smail distance
and, subsequently, the spring latch returns so that it
rests against the release latch and the clevis link and
the connecting link snap over the toggle point
approximately 14” (see Fig. 12-B). This will permit

0)

0

b ol



SUPPLEMENT TO INSTRUCTION BOOKS

I.B. 32-251-3 Deion Air Circuit Bresker Type DH
I.B. 32-251-4 Deion Air Circuit Breeker Type 50-DH-350
I.B. 32-251-6 Deion Air Circuit Breaker Type 150-DH-1000

I.B, 32-251-9A Motor Operated Stored Energy (Spring) Closing
Mechanism Type SE-2

The ecircuit breakers and the mechanism covered by the above instruction
books contain a mechanism for tripping (opening) the breaker by hand. The e¢ircuit
breakers provided with stored energy {spring) closing in addition to hand trip
contain also a hand spring release (hand close). Each of these hand tripping
respectively closing mechanisms includes two rollers, one engaging with the
"tripping cam" and one engaging with the "primary latch". The parts are shown
in the illustrations as follows:

.B. 32-251-3 Page 10 Figure 6-A
B. 32-251-4 Page 9 Figure 4-A
B. 32.251-6 Page 11 Figure 5-A
B. 32-251-9A Page 9 Figure 9 and
Page 13 Figure 13 respectively

I
I
I
I

The rollers rotate on corresponding pins and for trouble-free operation of
the breakers must rotate very freely without any friction or dragging. To insure
this, the rollers and pins must be lubricated approximately once every year or
every 2000 operations.

The recommended lubricant is Westinghouse material 8577-2, supplied by
Westinghouse Electric Corporation, Benolite Department, Manor, Pa., as "Lubricant
B-7-216". ’

Application of lubricants is to be made on breaker open and with the spring
discharged (in case of breakers provided with stored energy closing mechanism),
as follows:

Apply a few drops of lubricant on each side of roller. Hold the primary
latch (hend trigger) up; then lift the rollers up, one after another, and rotate
them to distribute the lubricant over the pin. After the solvent has evaporated,
repeat the process once or twice more.
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DESCRIPTION

LB, 32-251-9A

STORED ENERGY MECHANISM
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1.B. 32-251-9A

STORED ENERGY MECHANISM
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F1G. 13. Wind-up Linkage Latch Positions

the links to collapse as shown in Fig. 12-C when the
spring is released.

When the spring is released, the crankshaft is
returned in the clockwise direction to its original
position and the cam lever is pulled by its retrieving
spring in counter-clockwise direction until the clevis
link and the connecting link stop it or until it stops
against the roller if it stops in a position, let's say IV®.
(The links will stop the cam lever for roller positions
between IV and I; for all roller positions IV?, i.e, all
positions between I and IV—when going in clock-
wise direction—the cam lever will stop against the
roller and links will resume the jack-knifed positions
similar to the one shown in Fig. 12-C. This is why
this linkage is trip-free.)

THE LINKAGE LATCH

The linkage latch shown in Fig. 13 serves the
purpose of making certain that the linkage will jack-
knife. Due to dynamic conditions during the closing
(spring discharge) in the linkage it may happen that
the linkage will “'stiff-arm’’ instead of collapsing and
the spring will be “hung" in a in-between position
and breaker will not close. To prevent this, the cam
lever and crankshatt are provided with suitable pins,
The pin in the cam lever will be latched and will
prevent the cam lever from moving until the pin in
the crankshaft will knock the latch from the latched
position so that the cam lever pin can move in direc-

tion opposite to arrow A. During the spring wind up
the latch will permit the cam lever and pin to move
in the direction of the arrow A.

On spring release the crankshaft and the crank-
shaft pin move in the direction of arrow B undl,
toward the end of stroke, the pin will knock the latch
out of the latched position. By that time, the linkage
is collapsed as shown in Fig. 12-C.

EMERGENCY HAND WINDING

In case of emergency or during maintenance
operations the spring can be wound up by hand
using a hand crank which fits on hand winding
shaft. (See lower part of Fig. 10.) This shaft consists
of two parts, normally disengaged. The connection
is made using pin in the hand winding shaft and a
sleeve on shaft extension provided with a slot which
engages the pin when the hand crank and shaft
extension with the sleeve are pushed in. The re-
trieving spring disengages the extension automatic-
ally when the pressure is removed. Also, the sleeve
slips off the pin in case that the motor picks-up and

starts winding the spring while hand operation is in

progress (safety feature).

From the hand winding shaft the power is trans-
mitted to the worm shaft through a pair of Spur gears.
The transmission of power from the worm shaft on to
the cam lever is the same as for the motor drive,

17
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FIG. B RELEASED POSITION

FIG. 14. Operation of Spring Latch Check Switch *'bb'

FRONT PANEL AND THE CONTROL
CIRCUIT COMPONENTS

™ As it has been already mentioned, most of the
components of the control circuit, which are con.
tained in the breaker, are located on the front pane}
with the following exceptions.

The limit switch LS which is mounted on the gear
housing, directily above the motor {see Fig. 10).

The "bb"" switch which is mounted on the mech-
anism release housing (see Fig. 14).

The “"LCSC"switch (latch check switch on closing
latch) which in some cases is mounted at the lower
left front of the mechanism frame just behind the
front panel. {In later designs it is also mounted on
the front mechanism panel.)

The physical arrangement of the control compo-
nents on the panel varies with the type (rating) of the

18

breaker and is shown in Figs. 18, 19 and 20. These
pictures show also another feature of the stored
energy closing mechanism and that is, automatic
discharging of the accelerating and closing springs
when the breaker is being removed from the switch-
gear cell. Siill another mechanical feature is a
closing and levering-in interlock, which pPrevents
closing the breaker while it is levered in or out of its
operating position in the cell and prevents releasing
of the mechanism while the breaker is closed. This
eliminates “trip-free’ operation of the spring which
operation would result in a great shock to the mech.
anism and, while the mechanism is designed to take
it, it is still better to avoid it, if at all possible.

Both of these mechanical features, automatic
operation devices and the interlock will be discussed
later in the Part III. on the opration of the breaker.
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PART TWO

1.8, 32.251.8A
STORED ENERGY MECHANISM

FUNCTIONING OF THE TYPE DH BREAKERS
WITH SPRING CLOSING MECHANISM

INTRODUCTION

Please refer to typical schematic D-C control
diagram and breaker wiring diagram Figs. 15 and 16.

This diagram shows the following:

&. The X-Y relay closing circuit consisting of the
external and internal portions ("external’” and
“internal’’ refers to the breaker; external means
outside of the breaker, i.e. in the housing cell,
internal, inside of the breaker).

The external part of the circuit is the same as in
case of the solenoid closed breaker.

The internal part of the X-relay circuit includes
the following three points:

1. Normally closed “a'* contact of the limit
switch LS-a which is open when the device is in
position as shown.

2. "b" contact of the auxiliary switch (usually
No. 4 contact).

3. Normally open contact of the latch check
switch on trip lever, LCST. :

The internal part of the Y-relay circuit includes
the following two points:

1. The normally closed contact of the “bb*
switch.

2. Back contact (normally closed) of the re.
lay MX. :

b. The breaker tripping circuit is the same asfora
standard breaker with solenoid closed. Same applies
for indicating lights, etc.

Additional or different are the following circuits:

€. Mechanism release coil circuit which is ana-
logical to the closing solenoid circuit for standard

breaker, except that the closing solenoid has been
replaced by mechanism release solenoid MR. (This
solenoid is in most cases identically the same as the
tripping solenoid and in other cases differs from it
only in minor details such as, for example, drilling
of mounting holes.)

d. Motor circuit includes the following:

1. Normally open contact ("b" contact) of the
limit switch (LS-b)which is closed when the device
is in position as shown,

2. Motor

3. Resistor (for 48V. D-C control only. Not used
in all cases),

4. Two main contacts (normally open) of the

relay MX.

€. Motor starting circuit includes the following
points:

1. Operating coil of the relay MX.

2. Normally closed contact of the latch check
switch on the trip lever, LCST.a.

3. Normally closed contact of the latch check
swilch on the closing latch which is open when
the device is in position as shown, LCSC.

4. Normally open "a” contact of the auxiliary
switch (usually No. 5 contact). .
The above listed control elements are located and

operated as follows:

A. The limit switch LS is mounted on the gear
housing, above the motor. It is operated by a lever
8o that the contact LS-b is closed when the spring
is discharged or not fully charged, but it opens



FUNCTIONING OF BREAKERS

LCST-ad
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FIG. 15. Typical Schematic D-C Control Diagram for Type DH Air Circuit Breakers
With Stored Energy {Spring) Closing Mechanism
LIST OF CONTROL COMPONENTS ON DIAGRAMS F1G3. 15, 16 AND 17
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-C Close control switches i\‘n‘i\tﬁp 101:01' h fro
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. itch d fr . - rip control awitc
bb cMn;:‘roswx ch operate om spring latch CS-CTO Lamp cut out switch

when the charging of the spring has been com-
pleted. (The description of the mechanical ar-
rangement see later), Similarly, the “"a’”’ contact is
open when spring is discharged or not fully
charged and it closes as charging the spring has
been completed.

B. The “a” and “"b" contacts of the auxiliary
switch are operated in a conventional manner
from the trip free lever,

€. The “bb" switch is located near the mech-
anism release and is operated from spring mech-
anism release cam in such manner that it is closed
when the spring is not wound up and latched and
it opens when the spring latch falls into latched
position.

D. The latch check switch on trip lever LCST
18 operated from the breaker trip lever. It has two

20

contacts, one normally open (a) and one normally
closed (b). The switch is in normal position when
the hand trip lever is up.

E. Relay MX has three or four contacts (two
main contacts and one or two back contacts,
depending on type of relay used; if relay with two
back contacts is employed, only one of the two
back contacts is used). This relay is energized
from the source of the control power and its
circuit is completed automatically in one of three
different ways through switches which are tied in
mechanically with the spring positions and /or
with position of breaker contacts.

F. The closing latch check switch LCSC is
located at lower left side of the mechanism and is
operated mechanically from the closing lateh; it
is open when the breaker is open. It closes when
the closing latch falls into latched position.
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FUNCTIONING OF BREAKERS

1.B. 32-251-9A

STORED ENERGY MECHANISM
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FIG. 16. Typical Breaker Wiring Diagram for D-C Control of Type DH Air Circuit Breakers
With Btored Energy (Spring) Closing Mechanism

D-C CONTROL
1. Energizing the circuit. Let us start with the
condition shown in the diagram Fig. 15 that is,
breaker open, spring discharged, circuits de-
energized.
By closing the knife switch KN, the circuits are
energized. The Y-relay circuit, X-relay circuit, trip

coil circuit, and mechanism release coil circuit

are open.

The green light circuit is closed.

The circuit of relay MX is closed through second-
ary contact 9, b contact of the LS-switch, relay
coil, "b" contact of the LCST switch, and secondary
contact 2. The relay MX is energized, its main con-
tacts close and complete the motor circuit. The motor
starts running and winding up the spring. The MX
relay coil circuit is now closed also through one of
ils own main contacts and thus is “sealed in’’.
Simultaneously, the back contact of the MX relay
opens,

During the interval in which the spring is being
wound up, the X-relay circuit remains open and the
breaker connot be closed (“'a’* contact of LS switch
and “a" contact of LCST switch are open).

When the breaker is open and the spring is
discharged, the breaker mechanism linkage is in
the position shown in upper left, Fig. 8. As the spring

C s 1

is winding up, the linkage moves toward re-set
position shown in upper right of Fig. 8. When the
spring reaches the position when it is completely
wound-up, the breaker mechanism trip latch engages
with the trip cam and the hand trip lever comes
down. This results in operation of the switch LCST.
The contact LCST-b opens and thus interrupis one
branch of the circuit of the MX coil. In the next
instant the spring latch cam engages with the release
latch of the spring (mechanism) release and oper-
ates the switch "bb” which opens* and also the
switch LS is operated**,

The operation of the LS switch results in change
of two conditions:

Fiist, the “'b' contact of this switch is interrupted
and the motor current is cut off. Simultaneously, the
relay MX is de-energized and opens the contacts in
the motor circuit and also closes the back contact
MX.b in the Y-relay circuit.

Second, the “a" contact of the LS switch closes,
thus completirig lhe X-relay circuit.

The breaker trip coil circuit and the mechanism
release coil circuit are still open.

Now the spring is cocked and latched, breaker is
in open position and ready to be closed.

* The mechanical operation is described on Page 23.
** The mechanical operation is describsd on Page 25.

21




T ERCTIONING OF BREAKERS

—.an Closing the breaker, Electrically, the brea.
1= closed by closing the CS-C control switch
—=zn completes the X-relay circuit. The X-relay in
-: closes the circuit of the mechanism release
—E"——f'noxd MR which results in disengagement of the
szmmemece—cnace latch (Fig. 14) with spring latch cam.
s===—————smaner closes.
=v hand, the trigger (primary latch) of the mech-
———————m release is lifted with the result that the release
—————- disengages with the spring laich same as in
—————-—-rrical operation.
v hen the breaker contacts close and the closing
s=--zzzzrzzon is in place, four things happen:

-. The LCSC switch closes*,
... .._. The limit switch LS operates and its b contact

oo ¥ ¥

3. The auxiliary switch operates and the contact
a in the MX relay circuit closes.

4. The “'bb" swilch closes.

The operations under (1), (2), and (3) complete
the circuit of the MX relay which closes the motor
circuit and the motor will wind up the spring as
described before.

The operation of bb switch at breaker closing
completes the Y-relay circuit resulting in conven-
tional anti-pumping protection,

3. Tripping the breaker. The breaker is
tripped open in conventional manner and its opening
does not affect the spring winding-up in any way
even if it occurs during the wind-up in any stage of it.

—_— - ,-r‘._Kg 5
FUSE| ¢s
sw X= cT
.
]
|
|
.\-’ |
| CAP TRIP
| “pevice. |
1 001
L 1so |
3
— =
KN 1, ON REGLOSING-}
W rus GONTACT ONLY
. \ED 6 GONNECT 'TO TAP
=0 ON RECTIFIER

FiG. 17. Typical Schematic A-C Control Diagram for Type DH A.C.B.
With Stored Energy (Spring) Closing Mechanism

A-C CONTROL

————zypical control schematic diagram is shown in
- .——_..17. The same elements are used and they
zrwm—e———1ipn in the same manner as described above;
menm——s=——pfore, no discussion or description seems to be
== -==opssary.

. ‘Jud hanica)

arTa t of this operation ses Pag
e Trr————r gescription of mechanical arraagement of this operation ses Page 28,

Note: The diagrams shown in Figs. 15, 16,
and 17 are ‘‘typical” wiring diagrams or
“bhasic'' diagrams. In case of specific orders,
always refer to diagrams furnished with that
order.
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1.B. 32-251-9A
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e e

AUTOMATIC
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i

FIG. 18. Type 150-DH-750 A.C.B. With Stored Energy (Spring) Closing Mechanism. General View
(Without Arc Chutes and Interphase Barrier)

MECHANICAL ARRANGEMENTS OF
THE CONTROLS

1. Operation of the “*‘bb’’/ switch is shown in
Fig. 14. The switch is mounted on the side of the
mechanism release housing and it is operated by a
pin fastened in the spring latch cam. The switch is in
its normal position when mechanism is released,
i.e. spring discharged or only partially charged. As
the winding-up of the spring progresses, the transfer
link (see Fig. 12-A) moves to the left and rotates the
spring latch cam in the clockwise direction. Re-
ferring again to Fig. 14, in this manner the switch
operating pin moves toward the operating arm of the
switch until it operates the switch at the instant the
release latch falls into the place.

STORED ENERGY MECHANISM

LEVERING-IN
DEVICE
SHAFT

MECHANISM
RELEASE
MAGNET

INTERLOCK

HAND
WINDING
SHAFT

AUTOMATIC MECHANISM
RELEASE ( CLOSING) DEVICE

Upon the mechanism release, i.e. spring dis-
charge, the process is reversed. The “"bb'"’ switch is
operated practically immediately upon the begin-
ning of the movement of the spring and, obviously,
the linkage and the spring latch cam.

2a. The arrangement of closing latch check
switch is shown in Fig. 21. The switch is in its normal
position (closed) when the breaker is closed and
when, and only when, the closing latch is safely in
latched position. If the breaker closes, but the latch
does not fall into latched position, the switch does
not close. This is an important safety feature because
if the motor proceeded to wind-up the spring while
the breaker is not latched, the breaker contacts
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FIG. 19. Type 50-DH-150 A.C.B., 1200 Amps, With Stored Energy (Spring) Closing Details of Front Panel
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7G. 20. Type 150-DH-250 A.C.B. With Stored Energy (Spring) Closing Mechanism. Details on Front Panel.
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1.B. 32-251-9A

would open slowly and an arc would be drawn
between them.

It should be noted, though, that for the purpose of
proper timing (with respect to “reaction’’ times), the
switch is set to operate when the latch is i a position
14" before the final, fully engaged position is
reached. At this instant, the point “'a’’ on the non-
trip-free lever pin is past the lip "b” of the latch. The
switch is set to “click’ when a }f;"’ thick spacer is
inserted between the latch and the non-irip-free
lever pin.

The switch is mounted on a bracket on the left
lower bar of the mechanism frame.

2b. Alternative arrangement of the closing
latch check switch is shown in Fig. 22. In this
case, the LCSC switch is mounted on the front panel
and in its normal position (breaker open or closing
latch not in latched position) is open. It operates
and closes when the latch is in position i away
from the fully latched position same as before. Note
the over-travel stop arranged in this case.

The latched position of the closing latch is coin-
cidental with spring discharged, i.e. it needs to be
wound up. Assuming that the LS-b contact is closed,
the circuit of the MX relay is completed, the relay
picks-up and seals itself in.

3. Starting The Motor. As it has been de-
scribed in discussion of the electrical functions of
the breaker control, the starting of the motor is
dependent on positions of the following components.

Closing latch check switch LCSC; mechanical
control of this switch has been described above.

Limit switch contact LS-b; this contact is always
closed when the spring is discharged; the me-
chanical arrangement and the manner in which it
works is best described in the next part.

AR

The contact “'a’* is part of the auxiliary switch and
it works in the conventional manner. It is closed
when the breaker closes, i.e. when the spring is
discharged and even if the breaker trips open ("a”
opens) instantly upon closing, it is the last of the
switches to open and permits the relay MX to pick up
and seal itself in.

4. Stopping The Motor. The stopping of the
motor is effected by opening the contact LS-b of the
limit switch. This switch and the mechanical parts of
the arrangement for stopping the motor are shown
in Fig. 11.

- ,,..,m-.v,,,__...‘—_r e e e R

STORED ENERGY MECHANISM

The limit switch LS is a two pole switch with snap
action. The pole arrangement is such that one pole
is normally closed and the other normally open;
because of the snap action, when operated, the
closed contact opens and—for all practical purposes
simultaneously—the open contact closes. The
switch is mounted at the upper left of the gear
housing immediately above the motor. It is operated
from a brake lever by means of an adjusting screw.

The brake lever is actuated from two points, one
of them being a cam mounted on the worm gear,
second one being a brake rod assembly. The brake
rod assembly consists of a sliding pin, the hollow pin
and two springs, brake spring and pin spring, of an
adjusting screw with respective locknut, washers
serving as spring retainers, and similar small de-
tails. The brake rod assembly is in turn actuated
from an extension arm on the outside of the crank
shaft, This arm is provided with a pad, which pushes
against the adjusting screw in the hollow pin.

To explain how the motor current is cut-off and
motor stopped, let us assume that the spring has
been wound-up and the motor stopped. The worm
gear stopped with the roller as shown in Fig. 11-A,
which corresponds to position IV in Fig. 12-B. The
crankshaft extension arm has pushed the brake rod
assembly to the right so that the brake lever is in its
extreme counter-clockwise position and the brake
shoe pushes against the brake disc. The pressure on
the switch operating arm has been relieved and the
switch contact LS-b has opened.

Next, the spring is discharged. The crankshaft
and its extension arm move clockwise to a position
shown in Fig. 11-B. Becauise the pin spring is stronger
than the brake spring, the brake rod assembly is
pulled to the left and with it the brake lever is ro-
tated clockwise to the extreme position in that
direction. Switch LS is operated and contact LS-b
closes, motor circuit is to be completed as described
previously.

After the motor started, the worm gear moves in
clockwise direction until the roller (see Fig. 12-A)
reaches position I. This position of the roller is
shown also in Fig. 11-B, together with position of the
cam, which in this particular instant engages with
the brake arm roller; from this moment on, the brake
arm is held in the extreme clockwise position by the
cam. As explained at another place, while the spring
is being wound-up, the crankshatt is moving counter-
clockwise and the gap between the pad at the end of
the extension arm and the adjusting screw of the
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FIG. 21, Operation of Closing Latch and Closing Latch Check Switch LCSC

brake rod assembly is closing up. Shortly before
spring is wound-up, the brake rod is being pushed
to the right, and the pin spring is being compressed.
However, the cam on the worm gear is keeping the
brake lever from counter-clockwise movement re-

ilting in telescoping of the hollow pin over the

i

sliding pin, until the position shown in Fig. 11.C is
reached. This position is then maintained while the
worm gear roller is moving around and the spring
continues to wind-up. When the position III {Fig.
12-B) is reached, i.e. spring is completely wound-up
and latched, the cam releases the brake lever (see
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— FIG. 22. Alternate Design of Closing Latch and Closing Latch Check Switch LCSC
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Fig. 11-A) which moves under the pressure of the

brake spring in position as shown,two things happen:
&. Switch LS is operated so that contact LC.b
'ens and motor current is cut-off.

~—b. Brake is applied to the brake disc and the
motor is brought quickly to a stop so that the roller
stops in position IV (Fig. 12-B).

MECHANICAL INTERLOCK

The mechanical interlock covers two undesirable
contingencies.

a. Closing the breaker while the breaker is in
process of levering in or out of the breaker cell.

b. Releasing the mechanism while the breaker is
in closed position (trip-free operation of the main
spring).

The interlock and the respective operating links,
etc., is shown in Fig. 23,

The interlock acts upon the primary latch (trigger)
of the mechanism release in such a way that it
prevents the trigger from being lifted when it is
desirable to keep the breaker from closing.

The essential part of the interlock is the interlock
pin. The pin is mounted in a U-shaped holder which
can oscillate between two end positions on interlock
shaft. In one position (Fig. 23-B) the holder and pin
~ve almost vertically above the trigger—interlocked

ition. In the other position the holder is inclined

“erapproximately 45° so that the pin is removed from

the vicinity of the trigger thus permitting the trigger
to be lifted—free position, Fig. 23-C.

The movement of the holder and pin is controlled
by a interlock shaft and the proper position of the
holder and pin on the shaft is maintained by the pin
spring. This connection is flexible for the following
reason:

When the spring is not wound up, the trigger is in
the “'up” position, (see, for example, Fig. 12-C or
Fig. 14). If the levering device is operated under this
condition, the pin would assume position as in Fig.
23-B. This would lead to interference and damage
to the device. The pin spring permits the holder and
pin to assume position as in Fig. 23-C while the
shaft is pulled by the shaft spring into the position
shown in Fig. 23-A. The pin spring is then flexed
but as soon as the main spring is wound up, the pin
spring will pull the holder and pin into interlocked
position Fig. 23-B.

The shaft spring always tends to pull the shaft
into interlocked position; the levering-in device
interlock lever, when the shaft is disengaged
" -ering-in device not in operation) will pull the

lock shaft out of interlocked position; a bracket

S
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mounted on the trip free lever, will pull the inter-
lock shaft out of the interlocked position when the
breaker is open. In both cases, the controlling links
are provided with slots so that one link does not
interfere with operation of the other one.

Note: The trip-free lever brackets and the
shape and dimensions of the links vary with
the type and rating of the breaker, but in
principle it remains as shown in Fig. 23.

THE AUTOMATIC TRIPPING DEVICES

1. General. As a safety measure for protection
of the operating personnel it is required that the
breaker, when it is rolled out of the breaker cell, is
in a safe condition, specifically, open and with
opening and closing springs discharged.

To obtain a condition like that, the provisions
have been made to operate the breaker automadti-
cally after the control power has been disconnected,
that is, after the breaker has been moved a short
distance out of the test positions,

The automatic operation of the breakers is ob-
tained by means of tripping bars welded on the
floor of the breaker cell and corresponding devices
mounted on the breaker and operating hand trigger
either of the trip assembly or of the mechanism
release.

2. Automatic Tripping Device for Type
150-DH-750 Breaker. An example of such device
is shown in Figs. 18 and 24. This design is used on
Type 150-DH-750 air circuit breakers.

The top picture in Fig. 24 shows the device in
normal position; the main part of the device is an
operating bar provided with a trip cam, a block, and
a stop plate (all welded together). The bar pivots on
a pin, held in a mounting bracket bolted to the
breaker frame. When the breaker travels in the
direction to the left, the trip cam is pulled over the
trip bar and tilts the trip bar as shown in the bottom
part of the picture. This movement is transferred by
the transfer pin assembly to the trigger lever which
acts on the core extension or directly on the core of
the tripping magnet and in this way trips the breaker
open. The operated position is shown in bottom part
of Fig. 24.

Same arrangement is used on the other side of the
breaker for mechanism release (closing the breaker).

The transfer pin assembly incorporates a spring
which is stiff enough to transmit the force needed for
tripping, but which would give in case of jamming,
etc., so that no damage occurs.

There are three trip bars welded to the floor plate
of the cell; two for tripping the breaker open and
one for tripping the breaker closed. Bars are ar.

S5 . . by
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ranged so that the sequence of operations when the
breaker is being pulled out from the cel, is as follows:

Breaker is assumed to be in test position when
moving the breaker starts.

First, secondary contacts are disengaged (control
power is disconnected).

Second, the breaker passes over the trip bar No. 1
and opens (if it happens to be closed).

Third, the breaker passes over the trip bar No. 2
and closes; as the power is disconnected, the closing
spring remains discharged.

STORED ENERGY MECHANISM

Fourth, the breaker passes over the trip bar No. 3
and opens (the accelerating springs are discharged).

Breaker is then in a “'safe condition” as recom-
mended on Page 1 of this book.

Adjustment of the Device. A 14" dimension is
to be maintained between the tiip cam and the
floor. This is obtained by means of the stop screw.

A gap of max. l;” is to be maintained between
the trigger lever and the magnet core or core exten-
sion. This is obtained by using a suitable number of
washers on the transfer pin.
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3. Automatic Trip Devices For Other 15 KV
Breakers. This design is shown in Fig. 25 (for
pictures see Figs. 2 and 19). In principle, this design
works in the same way as the design shown in Fig.
24; the main difference is in the fact that the axis
around which the trip cam moves is parallel to the
front-to-back direction in case of Fig. 25 while in
case of Fig. 24 it is perpendicular to that direction.

Same as in previous design, a spring is included
in the arrangement to absorb extraordinary forces
resulting from jamming or from breaker running
accidentally over objects of larger dimensions than
those of the trip bar, etc.

In some of the breaker ratings the trip cam has a
shape as shown in Fig. 25-C instead of the shape
shown in Fig. 25-A and 25.B; also, the physical
dimensions of other parts may vary.

Because of the different location of the trip magnet,
it is necessary to have a transfer arrangement shown
in Fig.25-D on the left side of the breaker front panel.

The adjustment of the 14” dimension under the
trip cam is obtained in two different ways:

For the device operating the mechanism release,
there is a little bracket bolted on the front panel
under the “trigger arm"; this bracket is adjustable
and limits the movement of the trigger arm in the
downward direction. By moving this bracket up or
down, the 14" adjustment is obtained. (The bracket
is not shown in Fig. 25 but it can be seen in Fig. 19.)
Second adjustment is obtained by moving the two

PART THREE

STORED ENERGY MECHANISM

elastic stop nuts on the trigger screw until a gap of
max. 1" is obtained between the trigger screw and
the bottom surface of the mechanism release magnet
core.

For the device operating the trip, (see Fig. 25.D),
first the adjustment at the top of the trigger screw is
made so that the gap between the trigger lever and
the bottom of the trip magnet core is max. 15",

Second, the adjustment is made to obtain the 14"
dimension between the floor plate and the trip cam;
this is done by moving the two elastic stop nuts at
the bottom of the trigger screw holding the trigger
arm in position.

4. Automatic Tripping Devices For 5 KV
Breakers. The picture of the front part of this device
is seen in Fig. 3 or, better in Fig. 18, The trip cam of
this design is similar to trip cam shown in Fig. 25;
the trigger arms are in shape of a bar and is not
difficult to understand the arrangement.

The device works in the same way as described
above.

The adjustment of the gap between the trigger
screw or trigger lever and the magnet core is made
on the trip device same as in the case of Fig. 25-D
and on the mechanism release device by using suit-
able number of washers. The adjustment of 14"
dimension is made by rotating the trip cam shaft in
the trigger arm and then tightening the locking
screw,

OPERATION OF A BREAKER WITH STORED
ENERGY (SPRING) CLOSING MECHANISM

GENERAL

Operation of such breaker is the same as oper-
ation of the breaker with sclenoid closing mechanism
exceptthe closing and opening operationsthemselves.

Therefore, refer to standard books for respective
instructions and this book will cover only these
two details.

OPENING OR CLOSING THE BREAKER
ELECTRICALLY

This is done in the same manner as in case of
solenoid operated breaker by using the control
switch or other device acting in the same way.

Normally, the breaker will be in a condition with
a spring wound up, i.e. ready to close, and will be
either opened or closed.
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FIG. 26-B. Tripping

FIG. 26-D. Closing

FIG. 26. Hand Operation of Circuit Breakers With Stored Energy (Spring) Closing Mechanism (Except Type
150-DH-750)—A and B Tripping—C and D Closing

If opened, then it can be closed and immediately
opéned, but then at least the spring wind-up time
should be allowed before attempting to close again,

When closed, obviously can be opened, immedi-
ately closed again, and immediately opened. The
spring wind-up time must elapse before another
closing operation is attempted.

The wind-up time varies slightly from one type
d rating of breaker to another, but in general it
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lasts in the neighborhood of 10 seconds for the com-
plete wind-up cycle.

This condition will permit first reclose instan-
taneously and second reclose in 15 seconds or more.

When operating the breaker in test position for
testing its operation, it should be borne in mind that
the motor rating has been selected for intermittent
service and that repeated closing of the breaker,
i.e. winding up the spring, one after another will




OPERATION OF BREAKER

1.B, 32-251-9A

ols

FIG. 27-A. Tripping

FIG. 27-B. Tripping

FIG. 27. Hand Operation of Type 150-DH-750 A.C.B. With Stored Energy (Spring) Closing Mechanism.
A and B Tripping—C Closing

STORED ENERGY MECHANISM

lead to overheating of the motor and, eventually to
burning it up. Therefore, do not close the breaker
more than 20-times in 10 min. and no more than
30-times in 1 hour. (This condition is the same as
required by the NEMA Standards.)

TRIPPING BY HAND
There are no restrictions on this operation other
than those of safety of the operating personnel.

The tripping by hand is done by any one of
several methods indicated as follows:

Most common method is to lift the trigger (primary
latch) in the same manner as shown in Fig. 27-B.

Fig. 26-A shows tripping by lifting the lever at
the left end of the transfer shaft (refer alsoto Fig. 25-D).

Fig. 26-B shows tripping by lifting the trigger
lever at the right end of the transfer shaft.

Fig. 27-A applies only to 150-DH-750 breakers

and consists of pushing down on the trigger lever
(refer to Fig. 24) of the automatic trip device.

Method in Fig. 26-C is shown for hand operation
of mechanism release, however, it can be applied
equally well to tripping.

FIG. 27-C. Closing
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CLOSING BY RELEASING THE MECHANISM
BY HAND

This operation should be clearly distinguished
from closing by hand closing lever for maintenance;

The breakers with stored energy (spring) closing
may be “hand” closed by spring same as in elec.
trical operation except that the mechanism release
is actuated by hand instead by solenoid.

This is a distinctive advantage over the solencid
operated breakers because in case of absence of
control power, the stored energy (spring) closing
breaker can be closed on live circuit by releasing
the spring. In case the spring is discharged, it can
be first wound up by hand and then the breaker can
be closed by hand-releasing the mechanism.

The release of the mechanism can be done by any
of the methods illustrated by Figs. 26 and 27 ana.
logically as hand tripping.

There are no restrictions on this method of closing
other than those of safety of the operating personnel,

CLOSING THE BREAKER BY HAND
CLOSING LEVER

This method must not be used under any
circumstances for closing the breaker on the
live circuit.

—_—

However, during maintenance operations it
night be desirable to cloge the breaker by hand to

heck the contact adjustments or to ‘“‘rock’ the

mechanism linkage to locate points of resistance,
distribute the lubricants, check the freedom of move-
ment, etc.

PART FOUR

It is inherent in the design of the mechanism,
that the breaker cannot be closed by maintenance
handle unless the 8pring is wound up. If this con-
dition does not exist in the breaker at hand, the
8pring must be wound up first, either by hand or by
power,

WINDING UP THE SPRING BY HAND

This operation is performed using the levering-in
crank with special adapter which fits on the mech-
anism hand winding shaft. For winding up the crank
is pushed in to engage the sleeve (see Fig. 10,
bottom) and rotated in the clockwise direction.

The hand winding should confinue unti] the roller
is in position IV (Fiq, 12-A). As explained before, the
spring is wound up and latched when the trigger
(primary latch) of the mechanism release comes
down into latched position. However, the winding
should continue for approximately 10 revolutions
beyond that point to get the roller in position IV,

At the beginning of the wind-up both triggers
(primary latches), the one of the hand trip as well as
the one of the mechanism release, are in the “up”’
positions. As the wind-up progresses and nears it
end, first the hand trip trigger will come down and
fall in its latched position and then, second, the
mechanism release trigger comes down into the
latched position. Also, toward the end on the wind-
up two “clicks” will be heard. One is due to the
linkage latch Fig. 13 falling into place and the other
one due to connecting link, and clevis link (Fig.12)
going over the toggle.

MAINTENANCE

There are no special Tequirements on the stored
energy (spring) closing mechanism maintenance
other than those specified for solenoid closing
mechanism.

Exception is the lubrication. The spring closing
mechanism includes a number of needle, ball and
roller bearings which are lubricated for life and
under normal conditions will not require re-lubri-
cation. The mechanism should be lubricated in the
same manner as prescribed for solenoid operated

‘chanism and same lubricant should be used,
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The pins and bearing surfaces of the cam link,
main pin through the trip free and non-trip free
levers, slotted link, upper and lower trip free links,
crankshaft journals and al] pins, and all spring
wind-up linkage are lubricated with lubricant (W)
No. 99214,

Special lubricant must be used for best results on
the worm and the worm gears. Contact factory for
this lubricant.
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ADJUSTMENTS

The mechanism is completely adjusted at the
factory and under normal circumstances, no adjust-
ment in field should be necessary.

It is strongly recommended, that the factory
adjustments should not be tampered with unless
need for re-adjustment occurs for some reason, such
as, for example, during periodic maintenance
revisions.

The following adjustments are covered.

a. The adjustment of the shock absorber
The shock absorber assembly (refer to Fig. 4) can be
adjusted by means of its four retaining bolts. For
making the adjustment, the breaker should be closed
and spring discharged. The spring then rests against
the shock absorber. By moving the shock absorber
to the right, the gap between the lip of the cloging
latch and the pin of the non-trip-free lever is in-
creased; naturally, by moving the shock absorber to
the left, it is decreased. The position of the shock
absorber should be adjusted so, that the gap is
minimum }%” and maximum 14;”.

Note: When the spring is charged and
breaker is closed, the gap between the lip of
the closing latch and the pin is zero; the pin
rests against the latch,

b. The adjustment of the closing latch
check switch LCSC. This switch is adjusted so,
that it will just operate (click) when the gap between
the non-trip-free lever pin and the bottom of latch
hook is 1" as shown in Figs. 21 and 22,

The adjustment is made by means of an adjusting
screw which is then locked in its position by either a
lock-nut (Fig. 24) or by a locking screw (Fig. 22).

Fig. 22 shows also an overtravel stop arrange-
ment where an adjustment of approximately 1"
recommended.

¢. Tripping cam adjustment. This adjust-
ment covers the gap between the tripping latch and
the tripping cam (see upper right of Fig. 9). It is
made the same way as in case of solenoid operated
breaker, therefore, please refer to instruction book
for the respective breaker.

d. Latch check switch LCST. For instructions
how to make this adjustment, please refer to in-
struction book for the respective breaker.

e. Adjustment of spring latch switch “*bhb’’.
This adjustment is made by bending the switch arm
so, that the switch operates no sooner than when the
pin is in a position 14" before the position in Fig.

14-A is reached and, naturally, not later than in the
latched position,

f. Adjustments of switch LS operating
screw. The swiich operating adjusting screw is set
so that in the extreme counter-clockwise position
of the brake lever there is a gap between the screw
and switch operating arm between 1” and 157,

The brake rod assembly is adjusted so that the
travel of the hollow pin between its extreme posi-
tions is approximately 14",

g. Adjustment for cam lever. This adjust-
ment is made by means of set screw stop (see Fig.
10). Rotate the hand wind shaft until the roller on the
worm gear is in a position tangent to cam lever and
the cam lever is in maximum clockwise position.
Adjust the set screw stop so that a .020” thick feeler
gage can be inserted between the screw and the
lever. Lock the screw stop by tightening the small
set screw on the side.

h. Adjustment on mechanism release as-
sembly. The adjusting screw (see Fig. 14) is set 80,
that the gap between the release latch and the lip
of the spring latch cam is minimum %2” and maxi-
mum '/e”. This is done by turning the screw (bolt)
in one direction or the other, as needed. The bolt is
locked in position by the lock-nut.

i. Adjustment of spring wind-up linkage.
After the adjustment g and h have been made, the
entire mechanism release assembly is moved until
the connecting link and the clevis link are in a
position which is usually called “over the toggle
position”, The center of the pin which is common to
both links is then 14” distant from the centerline
connecting the other two pins (see Fig. 12-B).

When the adjustment is obtained, the mechanism
release housing is dowelled on the mechanism frame.

j- Adjustment of the brake rod assembly.
This is made by adjusting the adjusting screw of the
brake rod assembly (see Fig. 11-C). The procedure
is as follows:

Charge spring by hand and after the spring has
been wound up, keep on turning the hand winding
shaft until the roller on the brake lever drops off
cam segment on the worm gear and the brake lining
bears on the brake disc (approximate position in
Fig. 11-A). When this position has been obtained,
turn the adjusting screw at the left end of the brake
rod assembly against the pad on the crankshaft
until stop pin in sliding pin clears the rear end of the
slot in hollow pin by 1%” to 14”. When this is
obtained, lock the adjusting screw with the lock-nut.

35




PART SIX

PARTS IDENTIFICATION

The photographs in Figs. 28 and 29 are showing
the more interesting parts of the mechanism. The
list of parts carries no suggestion of renewal parts

and is intended more or |
figures in text.

ess as a supplement to the
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1. Crankshaft 11. Main pin (mechanism center pin) 21. Closing latch spring
2. Roller bearing for crankshait arm 12. Hand trip assembly 22, Closing latch sleeve (bearing)
3. Lower trip-free link 13. Mounting bracket for LCSC switch 23. Pin for non-trip-free lever and lower
4. Cam link 14. Resilient plate for switch trip-free link junction
5. Upper trip-free link 15. Micro-switch LCSC 24. Crankshaft and slotted link pin
6. Tripping cam 16. Mounting plate for switch 25. Crankshait and spring rod pin
7. Roller 17. Mounting bolts for switch 26. Slotted link
8. Spacer between cam link and lower 18. Pin for upper and lower trip-free pin 27. Non-trip-free lever retrieving spring
trip-free link junction 28. Retrieving spring guide
9. Cam and cam link pin 19. Closing latch 29. Spring guide bracket
10. Non-trip-free lever 20. Switch operating arm

FIG. 28. Parts Identification
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. Mechanism release housing

. Switch “bb"

. Clevis link

. Connecting link

. Cam lever

. Gear housing

. Cam lever pin

. Clevis link and connecting link pin
. Crankshaft and clevis link pin

. Transfer link

. Roller bearing for connecting link

(cam lever end)

Roller bearing for connecting link
(clevis link end)

Cam lever retrieving spring

. Linkage retrieving spring
. Spacer

. Worm

. Worm shaft

. Worm key

. Needle bearing for worm shatt
. Spur gear on worm shaft

. Thrust washer

Gear housing mounting bolt with
locking clip

. Brake rod sliding pin
- Pin for brake lever and sliding pin

junction

. Brake lever assembly

. Brake rod hollow pin

. Brake rod adjusting screw
. Spring retaining washer

. Rod spring

. Brake spring

. Brake disc and coupling

. Motor

. Limit switch LS

Spacers

FIG. 29. Parts Identification

64. Mounting bolts for limit switch (long)
65. Mounting bolts for limit switch (short)
66. Motor shim

67. Motor mounting bolts

68. Locking clip

69. Spur gear

70. Worm gear with shaft, cam and roller
71. Roller bearings for worm gear shaft
72. Spacer

73. Retaining plate

74. Mounting screws for bracket It. 77
75. Hand winding shaft

76. Hand winding shaft extension

77. Bracket

78. Sleeve

79. Spring

80. Spring latch and transter link pin
81. Spring latch
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WESTTNGHOUSE
TYPE 150DH1000 AIR CIRCUIT BREAKER
WITH TYPT SE2 STORED ENERGY MECHANISHU

SPECIAL ADJUSTHMENT INSTRUCTIONRS

General Note

These instructions are supplementary to those given in our I.B. 32-251-6,
for the 150DH1000 bresker and I.B. 32-251-9A for the SE2 mechenism as epplied
to the 150DI10C0 and other types of Westinghouse breskers, and are not intended
to cancel or to conflict with the contents of those instruction books.

These instructions are intended particularly for breazkers vhich ere seldom
operated or are operated only in the order of 5 to 10 times a year, with most of
these during inspesction.

Based on our general experience in many applications of these breakers in
electric utility end industrial service and con the assumption that a1l factory
ad justments have been properly mede and secured, no read justments of any kind should
be necessary for about 1000 operations.

However, if tne highest possible reliability under practical working conditlons
‘is required, adjustments may be checked as outlined belov.

NOTE: Unless otherwise specified, figure numbers refer to I.B. 32-251-9A,

Ad justnments.

a. Shock Absorber, Figure L.

This tekes the shock of excess closing spring energy wnich results
from normal no-load closing. It is edjusted to provide a "back lash” or
clearance betwsen the non-trip-free lever pin (See Figure 22) and the
vertical face of the closing latch, to assure that the closing latch rises
to its fully latched position when the breaker closes.

The recormmended clearance hersis 1/32 to 1/16 and is present only
when the spring is not charged.

The members that determine this clearance are large and substantial.
If the adjusting nuts remein properly tight the adjustment will not change
appreciably for some thousands of normal operations. Any change that may
occur is in the direction to increzse the clearance. A smell increase in
clearance will not cause any malfunction.

Recomrmendation:

Check this adustment at 1000 operations or 5 yeers, which ever comes first.
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b. Closing Latch Check Switch LCSC, Figure 22.

The purpose of this switch is to prevent completion of the spring
charging motor circuit unless the closing letch is fully in position
to hold the non-trip-free lever pin, the bottom of the latch being up
ageinst the non-trip free lever pin.

Note: Note this is the normal position of the closing latch with
breaker closed. The 1/16 in. clearance shown in Fig. 22
indicates latch position when ICSC should close.

Thus this switch in effect checks shock absorbver adjustment, (a).
It is obvious that, if there is no clecrance as in (&), the closing
latch will not rise and hold the non-trip free pin. The result would
be that when the spring charge motor runs, after the breazker is closed,
the non-trip free pin will return to its non reset position, accompanied
by slow opening of the breaker.

However, it can be seen that before this malfunction can oceur,
two things must be wrong, (1) the clearance in adjustment (a) must be
absent and (2) LCSC must be misadjusted so as to close too soon.

The proper setting for this switch is for its contacts to close
when closing letch is approximately 1/16 inch from its maximum possible
upward position. ' RV '

This can be measured indirectly by measuring the clearance of the
overtravel stop screw. BSet the switch adjusting screw, Figure 22, so
that the switch contacts close when the overtrevel stop screw is 1/32
inch greater than the normel resting clearance of 1/32 inch, or has a
total clearance of 1/16 inch.

Recormendation.

Check the setting of this switch at each annual inspection. It should
not require resetting but reset correctly if it is off appreciably.

¢. Tripping Cam, Figure 9, Upper Right.

A clearance between the rear tripping letch roller and the tripping
cam is necessary for the resetting of the tripping latch and trigger.

The smallest possible ¢learance here will permit resetting. To
assure consistent operation, a clearance of 1/32 to 1/16 should be
maintained, Once set and locked properly, this clearsnce will remain
satisfactory for many operations.

Recomnendeations.

Check by direct eye estimation for 1/32 to 1/16 clearance on annual
inspections. Reset if necessary. This is done by adjusting the non-trip-
tree lever stop, as shown in Figure 7. MTighten locknut securely after
ad justing. ‘ )
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Latch Check Switch, LCST, Figures 15, 19.

This switch opens the X relay circuit vhenever the tripping trigger
is raised., It therefore prevents an ettenpted electrical closing until
the trigger is mechanically reset. The switch is a microswitch, now
equipped for screw type adjustment. It should hold its adjustment for
many operations.

Recommendation.

Check setting of switch by listening to the "click" as it closes,
by lifting the tripping trigger and allowing it to slowly reset. If
background noise is too great, use a light, ringer or ohmueter as
closing indication.

Correct setting is, close when trigger arm, at center line of
plunger is 1/8 to 3/8 sbove normel reset position.

Spring Iatch Check Switch, "b-b", Figure 1k4, 15.

Normal condition for this Microswitch is, closed when spring is not
cherged, Figure 14B, oven when spring is charged and spring latch can,
roller latch and trigger (closing) are reset, Figure 1LA.

Setting of this switch is not .criticel. It should open vhen its
operating pin is approximately 1/k inch from the fully reset position.
Adjustment is by bending switch arm to suit. This adjusiment should held
for meny operations.

Recommendation.

If the observed breaker operation is satisfactory on annual
inspections, no readjustment is necessary.

Switch LS, Figure 11A, 15.

This switch disconnects the motor after the spring is charged. Note
that Figure 11A shows 1/64 to 1/32, while page 35 says 1/16 to 1/32. The
1/16 to 1/32 is correct for this adjustment and is obtained by turning the
screw shown in Figure 11A. Readjustment should not be needed for many
operations.

Recommendation.

Check with 1/32 inch feeler or by sight with mirror or annual
inspections. Readjust if necessary.
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Cam lever Stop Screw, Figures 10 and 123,

Factory adjustment of this set screw stop should not be changed
except on complete overhaul of the mechanism.

Recommendation.

This does not require an annuel check.

Mechanism Release (Closing Spring Release), Figures 12, 14,

This is similer to the tripping cam adjustment in that & clearance
between the spring latch cam and the rear roller of the release latch is
necessary and should be 1/32 to 1/16 inch. Change in adjustment will
seldom be necessary bult can be done by turning the adjusting screw.

Satisfactory resetting is indicated when spring charge holds on
completion of the charging stroke. Visual indication is that the trigger
snaps down into position as in Figure 12B when charge is complete.

Recommendation.

Observe trigger movement on recharging stroke on ennual inspections.
If satisfactory, no further check is necessary.

Spring Wind-up Linkage, Figure 12B.

This is a factory check and depends upon g and h above. It need
only be checked on complete overhaul of mechanism.

Recommendations.

Disregard on ennual inspections.

Brake Rod Assembly, Figure 1l.

As illustrated in Figure 11, the brake lever is released by the
worm gezar cam to operate the motor limit switch LS and at about the same
time apply the brake to stop the motor. Adequate brake pressure is
indicated by the position of the pin marked "pin in sliding pin" in
Figure 11C. After spring charging is complete, this pin should be
approximately 1/8 inch from the r.h. end of "slot in sliding pin",
as seen from the r.h. side of the breaker, through rectangular hole,
using bright flashlight. Adjust by means of adjusting screw, Figure 11C.

CAUTION: This must be done with spring charged. Be careful to guard
against accidental closing of the breaker.

Recommendation:

' Check by sight at annual inspection. 1/32 to 1/8 clearance judged
by direct sight 1s satisfactory. Readjustment should seldom be
necessary.
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Contects T.B. 32-251-6. poge 27 end Figure 23.

Contact wear will occur very slowly on no-lo2d and load or light
feult operation. Apprecisble erosion vwill occur on heavy faults or near
rating. However, the erosion resulting from 1 or 2 heavy fault
interruptions should not require immediate contect readjustment.

Proper contact setting is shown in I.B. 32-251-6 Figure 23. As
described on pege 27, adjustment can be made by adjusting the length of
the pole unit operating rod.

Recommendation.

Check contact setting on annual inspections and readjust if
necessary. :





