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(57) Abstract: In a preferred embodiment, a threaded rotor for a linear actuator, including: a generally cylindrical, metallic shell/in-
o sert (20); and a generally cylindrical threaded thermoplastic member (72) disposed in a wall of the generally cylindrical shell/insert,
the threaded thermoplastic member having threads formed on an inner surface thereof and engagable with complementary threads
formed on an outer surface of a shaft to be inserted in the generally cylindrical shell/insert.
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Description

Injection Molded Threaded Rotor and Manufacture Method

Technical Field

The present invention relates to rotors generally and, more particularly,

but not by way of limitation. to a novel injection molded threaded rotor for

linear actuator.

Background Art

One type of linear actuator is constructed by providing a threaded rotor
inside an electric motor. A complementarily threaded leadscrew 1s inserted
through the rotor and rotor rotation causes the leadscrew to selectively advance
linearly in one direction or the other depending on the direction of rotation of the
rotor. One family of electric motors used in such applications 1s the step motor
or, more specifically, the hybrid step motor.

The traditional method of manufacturing a threaded rotor i1s to machine
the threaded rotor portion of the motor from a bearing type material, such as
bronze. This 1s a very labor intensive and costly operation for a number of
reasons, among which are:

(1) Raw material 1s generally costly and there 1s a substantial amount of
waste.

(2) Often, the thread form used 1s an acme thread and proper machining
of the threads requires several operations.

(3) Materials that are good bearing materials do not necessarily machine
easily, a good example being bronze.

In addition. the process of machining these components produces parts
that do not pertorm efficiently, due to the generally poor surface finish of cut
threads.

In other applications, 1t is common to use a thermoplastic material for the

rotor, the thermoplastic material incorporating sohd lubricants such as PTFE or
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silicone for increased efticiency. Often, these parts use threads that are formed
by injection molding. This creates a more efficient thread form, due to the better
surface fimish. Unfortunately. the extension(s) ot the threaded portion that create
one or more bearing surtaces are not stable when tormed of thermoplastic.

Consequently, 1t would be desirable to have a compound rotor that had the
favorable characteristics of a thermoplastic threaded rotor, such as low
coefficient of friction of the thermoplastic, with the stability of metal in the
critical bearing journal area(s).

Accordingly, 1t 1s a principal object of the present invention to provide a
compound rotor for a linear actuator that has an injection molded thermoplastic
threaded portion, but with one or more bearing journal areas formed of metal.

[t 15 a further object of the invention to provide such a compound rotor
that can be easily and economically manufactured.

It 1s another object of the invention to provide such a compound rotor
that can be produced, 1n part, 1n an unscrewing mold.

Other objects of the present invention, as well as particular features,
elements, and advantages thereot, will be elucidated in, or be apparent from, the

following description and the accompanying drawing figures.

Disclosure of Invention

The present invention achieves the above objects, among others, by
providing, in a preferred embodiment, a threaded rotor for a linear actuator,
comprising: a generally cylindrical, metallic shell/insert; and a generally
cylindrical threaded thermoplastic member disposed in a wall of said generally
cylindrical shell/insert, said threaded thermoplastic member having threads
formed on an inner surface thereof and engagable with complementary threads

formed on an outer surface of a shaft to be inserted in said generally cylindrical

shell/insert.

Brief Description of Drawings

Understanding of the present invention and the various aspects thereof
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will be tacilitated by reference to the accompanying drawing figures, provided
for purposes of illustration only and not intended to define the scope of the
invention, on which:

Figure 1 1s a side elevational, cross-sectional view of a shell/insert
according to the present invention.

Figure 2 1s an 1sometric, cross-sectional view of the shell/insert of Figure

Figure 3 1s a side elevational view of a mold in which the rotor of the
present invention has been completed.
Figure 4 1s a side elevational view of a completed rotor of the present

invention.

Best Mode for Carrying Out the Invention

Reterence should now be made to the drawing figures on which similar or
1dentical elements are given consistent identifying numerals throughout the
various figures thereof, and on which parenthetical references to figure numbers
direct the reader to the view(s) on which the element(s) being described is (are)
best seen, although the element(s) may be seen on other figures also.

Figures 1 and 2 1llustrate a generally cylindrical shell/insert, constructed
according to the present invention, and generally indicated by the reference
numeral 20. Shell/insert 20 includes first and second bearing areas 30 and 32
and 1t will be understood that the first and second bearing areas will be journaled
In bearings in the motor of which shell/insert becomes a part. It will also be
understood that only one of bearing areas 30 and 32 may be provided and, thus,
the present invention may be used in a motor having only one bearing structure.
Shell/insert also includes a central portion 40, intermediate bearing areas 30 and
32, and having therein four, axially extending, equally radially spaced slots 42
(only three shown on Figure 1 and two shown on Figure 2) defined through the
wall thereof. Slots 42 provide retention and location features for an injection
molded threaded portion, as will be seen with reference to Figures 3 and 4. A

fewer or greater number of slots may be provided within the contemplation of
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Shell/insert 1s machined from an easily machinable material such as brass
using conventional machining techniques.

Referring now to Figure 3, there is illustrated a mold, generally indicated
by the reference numeral 50 and having first and second sections 52 and 54.
Shell/insert 20 is disposed in mold 50. A \locking core pin 60 has been inserted
into one end of shell/insert 20 and a threaded locking core pin 62 having a
portion of its external surface threaded has been inserted into the other end of
the shell/insert. A runner/gate 70 in communication with slots 42 (Figure 2) has
been used to inject a thermoplastic around and into shell/insert 20 to form a
threaded thermoplastic member 72 in the shell/insert, the thread of threaded
thermoplastic member formed on the inner surface of threaded thermoplastic
member being complementary to the thread formed on the outer surface of
threaded locking core pin 62.

Figure 4 illustrates the finished rotor. As is clearly indicated on Figure 4,
slots 42 serve as retainers to prevent rotation between thermoplastic member 72
and shell/insert 20.

- In the manufacturing procedure, shell/insert 20 is machined to produce
that part (Figures 1 and 2). Then, threaded locking core pin 62 and locking core
pin 60 are inserted into shell/insert 20 (Figure 3). Next, shell/insert with core
pins 62 and 60 disposed therein is inserted into second section 54 of mold S0
and the second section and first section 52 are closed. Then, thermoplastic
material 1s injected into mold 50 through runner/gate 70 to form threaded
thermoplastic member 72. Next, mold 50 is opened, shell/insert 20 removed,
locking core pin 60 removed, and threaded locking core pin 62 manually or
automatically unscrewed from the shell/insert.

Locking core pin 60 1s provided to prevent thermoplastic material from
running out around the end of threaded locking core pin 62. Locking core pin
60 and threaded locking core pin 62 are interfitting to ensure proper alignment
thereof The interfitting arrangement shown is a truncated, tapered pin formed

on the proximal end of threaded locking core pin 62 inserted into a
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complementarily shaped channel formed in the proximal end of locking core pin
60, although other suitable arrangements may be provided as well.

In the embodiments of the present invention described above, 1t will be
recognized that individual elements and/or features thereof are not necessarily
limited to a particular embodiment but, where applicable, are interchangeable
and can be used 1n any selected embodiment even though such may not be
specifically shown.

Terms such as “upper ', “lower , “mner . ~outer , “inwardly”,
“outwardly”, “vertical ', “horizontal”’, and the like, when used herein, refer to the
positions of the respective elements shown on the accompanying drawing
figures and the present invention is not necessarily limited to such positions.

It will thus be seen that the objects set forth above, among those
elucidated in, or made apparent from, the preceding description, are efficiently
attained and, since certain changes may be made in the above construction
without departing from the scope of the invention, it 1s intended that all matter
contained in the above description or shown on the accompanying drawing
figures shall be interpreted as illustrative only and not in a limiting sense.

It 1s also to be understood that the following claims are intended to cover
all of the generic and specific features of the invention herein described and all
statements of the scope of the invention which, as a matter of language, might be

said to fall therebetween.
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The embodiments of the invention in which an exclusive property or

privilege is claimed are defined as follows:

1. A threaded rotor for a linear actuator, comprising:

(a) a generally cylindrical, metallic shell/insert having at least
one bearing area on an external surface thereof; and

(b)  agenerally cylindrical threaded thermoplastic member
fixedly disposed in a wall of said generally cylindrical, metallic
shell/insert, said threaded thermoplastic member having threads formed on
an nner surface thereot and engagable with complementary threads
formed on an outer surface of a shaft to be inserted in said generally

cylindrical, metallic shell/insert.

2. A threaded rotor for a linear actuator, as defined in Claim 1, further
comprising: at least one slot formed in said wall of said generally cylindrical,
metallic shell/insert into which a portion of said threaded thermoplastic member
extends to prevent relative axial and radial movement of said threaded

thermoplastic member 1n said generally cylindrical, metallic shell/insert.

3. A method of manufacture of a threaded rotor for a linear actuator,
comprising:
(a) machining a generally cylindrical shell/insert;
(b) placing said generally cylindrical shell/insert in a mold; and

(c) injecting a thermoplastic material into said mold such as to
form a threaded thermoplastic member disposed in a wall of said
shell/insert, said threaded thermoplastic member having threads formed on
an inner surface thereof and éngagable with complementary threads
formed on an outer surface of a shaft to be inserted in said generally

cylindrical shell/insert.

4. A method of manufacture of a threaded rotor for a linear actuator,
as defined in Claim 3, wherein: said step of injecting includes injecting said

thermoplastic material into at least one slot formed in said generally cylindrical
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shell/insert so as to prevent rotation of said threaded thermoplastic member 1n said

shell/insert.

5. A method of manufacture of a threaded rotor for a linear actuator,
as defined in Claim 4, further comprising the step of inserting into said generally
cylindrical shell/insert, before insertion of said shell/insert into said mold, a

locking core pin and a threaded locking core pin.
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FIG. 1

FIG. 2

SUBSTITUTE SHEET (RULE 26)
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FIG. 4

SUBSTITUTE SHEET (RULE 26)



W

=775 \\\\

42
30 N

\

20

32

W& L L4




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - abstract drawing

