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(57) Abrégé/Abstract:

The invention relates to the field of nuclear technology. A detachable connection between a tubular armature of a linear motor and
a vertical cylindrical rod of a nuclear-reactor actuating mechanism is designed such that the rod is arranged in a guide tube. L-
shaped slots are formed at the end of the armature and vertical slots are formed thereabove. The rod is mounted in the armature
with an annular gap into which a tubular fork with prongs is placed. Furthermore, radial protrusions are formed on the rod. In the
guide tube, below the vertical armature slots, a bushing with grooves is fastened in coaxial alignment with the armature such that
the rod protrusions can be inserted into (removed from) said grooves, and the lower part of the armature is covered by a
longitudinally immovable plug, on the lateral surface of which grooves are formed for the insertion (removal) of the fork prongs. The
invention makes it possible to increase the reliability of the connection between armature and rod under conditions of high
temperature and radiation.
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ABSTRACT

The invention relates to the field of nuclear technology. A detachable connection between
a tubular armature of a linear motor and a vertical cylindrical rod of a nuclear-reactor actuating
mechanism is designed such that the rod is arranged in a guide tube. L-shaped slots are formed
at the end of the armature and vertical slots are formed thereabove. The rod is mounted in the
armature with an annular gap into which a tubular fork with prongs is placed. Furthermore, radial
protrusions are formed on the rod. In the guide tube, below the vertical armature slots, a bushing
with grooves is fastened in coaxial alignment with the armature such that the rod protrusions can
be inserted into (removed from) said grooves, and the lower part of the armature is covered by a
longitudinally immovable plug, on the lateral surface of which grooves are formed for the insertion
(removal) of the fork prongs. The invention makes it possible to increase the reliability of the

connection between armature and rod under conditions of high temperature and radiation.
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DETACHABLE CONNECTION
Field of the invention

The invention relates to the field of nuclear industry and can be used in the detachable
connection of a linear motor tubular armature and a vertical cylindrical rod of the actuator of the
nuclear reactor control and protection system.

Prior art

The closest to the claimed invention in terms of the combination of essential features is a
detachable connection of a linear motor tubular armature and a vertical cylindrical rod of the
actuator of a nuclear reactor (Principles of the design of the nuclear reactor control actuators). I.
Ya. Emelyanov, V. V. Voskoboynikov, B. A. Maslenok; M.: Energoatomizdat, 1987; Fig. 3.15c, p.
41).

The above-mentioned detachable connection of the tubular armature of a linear stepper
motor with a vertical cylindrical rod,

installed with the possibility of vertical movement and angular rotation, in fact, is a bayonet
connection of the anchor with the rod, fixed with a spring stop at the lower end of the rod.

The disadvantage of this detachable connection is the possibility of its spontaneous
uncoupling as a result of the failure of the spring stop due to hard radiation and high temperature
in the area of the lower end of the rod.

Disclosure of the invention

The object of invention hereof is to create a detachable connection of a linear motor tubular
armature and a vertical cylindrical rod of the actuator of the control and protection system of a
nuclear reactor, which reduces the dose loads on personnel, as well as provides increase in the
reliability of the coupling of the armature and rod in conditions of high temperature and radiation.

The technical result of the present invention is prevention of spontaneous uncoupling of the
detachable connection of the linear motor tubular armature and the vertical rod of the actuator of
the control and protection system of the nuclear reactor, while reducing the running actions for
coupling-uncoupling of the detachable connection.

The said technical result is achieved by the fact that in the detachable connection of the
linear motor tubular armature and the vertical cylindrical rod of the nuclear reactor control
actuator, the rod is located in the guide pipe, L-shaped slots are made at the end of the armature,

and vertical slots are made above them, and the rod is installed in the armature with an annular
CPST Doc: 394714.1 1

Date recue / Date received 2021-12-17



AW

0 N O O

11
12
13
14
15
16
17
18

19

20
21
22
23
24
25
26
27
28

29

CA 03144208 2021-12-17

CA Application
CPST Ref: 40620/00001

gap, in which a tubular fork with pins is placed, and at the same time radial protrusions are made

L
on the rod, and in the guide pipe - below the vertical slots in the armature - the bushing with h

- shaped grooves which allow inserting (removing) the rod protrusions into them is fixed coaxially
with the armature, and the lower part of the armature is closed by a longitudinally fixed plug, on

the side surface of which there are l_l-shaped grooves for inserting (removing) the fork pins.
The use of the above-described connection of the armature with the rod prevents the
spontaneous rotation of the rod, since its structural elements are located above the rod in the
area of low temperatures and the absence of radiation, which allows maintaining its initial
operational characteristics (strength, ductility, etc.) and, thereby, increasing the reliability of the
rod coupling with the control member. In addition, the said connection simplifies the procedure of

coupling-uncoupling the rod of the control member with the linear motor armature.

Brief description of drawings

The essence of the claimed invention is explained by the drawings, where Fig. 1 shows a
detachable connection when connecting (coupling) the armature with a rod, Fig. 2 shows a
detachable connection when disconnecting (uncoupling) the armature from a rod.

The figures show the tubular armature 1 of a linear stepper motor, L-shaped slots 2 of the
armature 1, vertical slots 3 of the armature 1, vertical cylindrical rod 4, radial protrusions 5 on the

rod 4, tubular fork 6, teeth 7 of the fork 6, pins 8 of the fork 6, plug 9, l_lshaped grooves 10 of

LRy

the plug 9, bushing 11 with -shaped grooves 12, guide pipe 13.

The best embodiment of the invention

The detachable connection of the linear motor tubular armature and the vertical cylindrical
rod of the actuator of the control and protection system of the nuclear reactor functions as follows.

Linear stepper motor (not shown in the figure) vertically moves the tubular armature 1 and
the cylindrical rod 4 connected to the control member (not shown in the figure). The movement of
the control member enhances or weakens the nuclear reaction in the core of a nuclear reactor.

To attach the armature 1 to the rod 4, the radial protrusions 5 of the rod 4 are first brought

L
into the upper lateral vertical sections of the R

CPST Doc: 394714.1 2

-shaped grooves 12 of the bushing 11, which
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is fixed coaxially to the armature 1 in the guide pipe 13. Then, the protrusions 5 are moved along

. . L]
the horizontal sections of the

L

-shaped grooves 12 of the bushing 11 into the central blind

vertical sections of the -shaped grooves 12 of the bushing 11 This prevents the rotation of
the rod 4 when coupling and uncoupling with the armature 1. After that, the armature 1 is lowered
until the protrusions 5 of the rod 4 bump into the end of the armature 1 and the armature 1 is
rotated until the protrusions 5 enter the vertical sections of the L-shaped slots 2 of the armature
1. Then the armature 1 is lowered until the protrusions 5 bump into the point of transition of the
vertical part of the L-shaped slot 2 into the horizontal one. In this position, the protrusions 5 pass
through the annular gap between the armature 1 and the rod 4. Located in this gap, the tubular
fork 6 rests with teeth 7 on the protrusions 5 of the rod 4 and does not lower. Next, the armature
1 is rotated until the protrusions 5 stop at the dead ends of the horizontal sections of the L-shaped
slots 2, while the teeth 7 cease to rest on the protrusions 5, and the fork 6 lowers until the pins 8
stop at the lower end of the vertical slots 3 of the armature 1, locking with the teeth 7 the
protrusions 5 of the rod 4 in the horizontal sections of the L-shaped slots 2 of the armature 1. At
the same time, the transverse pins 8 of the fork 6 located in the upper part enter with the outer
ends into the slots 3 of the armature 1, which allow only vertical movement of the fork 6 relative
to the armature 1 from the lower to the upper stops of the pins 8 in the slots 3 of the armature 1.
Coupling is controlled by attempting to turn the armature 1. If the fork 6 has moved to the
position of locking with the teeth 7 of the fork 6 of the protrusions 5 of the rod 4 in the horizontal
blind sections of the L-shaped slots 2, the armature 1 does not rotate because the protrusions 5

L
of the rod 4 are located in the central vertical sections of the h

-shaped grooves 12 of the fixed
bushing 11.

To uncouple the armature 1 from the rod 4, the protrusions 5 of the rod 4 are brought into

L

the central vertical sections of the -shaped grooves 12 of the bushing 11. After that, the

armature 1 with the rod 4 is lifted up to the stop of the pins 8 from below to the place of transition

of the lower vertical section to the horizontal section of l_l-shaped grooves 10 of the vertically
fixed plug 9, which covers the lower part of the armature 1 to protect personnel from the reactor
radiation. Then the plug 9 is rotated relative to the armature 1 until the pins 8 stop at the place of
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L
transition of the horizontal section to the upper vertical section of the h

-shaped grooves 10.
After that, the armature 1 with the rod 4 is lowered until the pins 8 stop at the upper ends of the
vertical slots 3, while the fork 6 is not lowered, and the protrusions 5 together with the armature 1
fall below the teeth 7 of the fork 6 and get the opportunity to exit the L-shaped slots 2 of the
armature 1. Then the plug 9 is turned together with the armature 1 until the protrusions 5 of the
rod 4 stop at the place of transition of the vertical section into the horizontal section of L-shaped

slots 2. In this position, the rod 4 cannot be turned, because the protrusions 5 of the rod 4 are

L
located in the vertical sections of the h -shaped grooves 12 of the bushing 11. After that, the
armature 1 is raised to the exit of the protrusions 5 of the rod 4 from the L-shaped slots 2 of the

armature 1. In the position of uncoupling the armature 1 with the rod 4, the inner ends of the pins

8 are located in the I_l-shaped grooves 10 of the plug 9.

Thus, this detachable connection prevents the possibility of spontaneous uncoupling of the
tubular armature of a linear stepper motor by a vertical cylindrical rod of the nuclear reactor
actuator while reducing the dose loads on personnel due to a reduction in the number of running

actions for coupling-uncoupling the detachable connection.

Industrial applicability

The invention can be applied in a detachable connection of a linear motor tubular armature
and a vertical cylindrical rod of the actuator of the control and protection system of a nuclear

reactor.
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CLAIM

A detachable connection of a linear motor tubular armature and a vertical cylindrical rod of the
nuclear reactor actuator, characterized in that the rod is located in a guide pipe, L-shaped slots
are made at the end of the armature, and vertical slots are made above them, and the rod is
installed in an armature with an annular gap, in which a tubular fork with pins is placed, and at the
same time the radial protrusions are made on the rod, and in the guide pipe - below the vertical

LRy

slots of the armature - the bushing with - shaped grooves with the possibility of inserting

(removing) the rod protrusions into them is fixed coaxially with the armature, and the lower part

of the armature is closed by a longitudinally fixed plug, on the side surface of which there are l_l
-shaped grooves for inserting (removing) the fork pins.
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