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UNITED STATES DISTRICT COURT 

CENTRAL DISTRICT OF CALIFORNIA 

LINAK A/S, and LINAK U.S., INC., 

Plaintiffs, 

v. 

CHANGZHOU KAIDI ELECTRICAL 
CO., LTD., and KAIDI, LLC, 

Defendants. 

Case No. 2:14-cv-08861 

COMPLAINT FOR PATENT 
INFRINGEMENT 

DEMAND FOR JURY TRIAL 

DYKEMA GOSSETT LLP 
Allan Gabriel (SBN 76477) 
agabriel@dykema.com  
333 S. Grand Avenue, Suite 2100 
Los Angeles, CA 90071 
Telephone: (213) 457-1706 
Facsimile: (213) 457-1850 
Aaron D. Charfoos (IL 6277242, pro hac vice pending) 
acharfoosgdykema.com  
10 S. Wacker Drive, Suite 2300 
Chicago, IL 60606 
Telephone: (312) 876-1700 
Facsimile: (312) 876-1155 

Attorneys for Plaintiffs 
LINAK A/S and LINAK U.S., INC. 

For its Complaint against Defendants Changzhou Kaidi Electrical Co., Ltd. and 

Kaidi, LLC (collectively, "Kaidi"), Plaintiffs Linak A/S and Linak U.S., Inc. 

(collectively, "Linak") allege as follows: 

NATURE OF THE ACTION  

1. 	This is an action for patent infringement under the patent laws of the 

United States, Title 35, United States Code, that arises out of the manufacturing, use, 

importation, sale and offer for sale by defendant, Kaidi, of certain linear actuator 

models which infringe upon U.S. Patent No. 7,471,020 ("the '020 Patent"). 
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THE PARTIES  

2. Linak A/S is a Danish corporation with its principal place of business at 

Smedevaenget 8, Guderup DK-6430 Nordborg, Denmark. 

3. Linak U.S., Inc., is a Delaware corporation, a wholly owned subsidiary 

of Linak A/S and the exclusive United States licensee of the '020 Patent, with its 

principal place of business at 2200 Stanley Gault Parkway, Louisville, Kentucky 

40223. 

4. Linak is a global company that started as a small Danish family-run 

business in 1907, founded by current company director Bent Jensen's grandfather. In 

1976, Bent's father passed the business to him, and Bent conceived of the idea of a 

linear actuator, revolutionizing bed lifts with a better, smaller motor. 

5. Linak invested significant resources in the development of the 

technologies that go into its linear actuator products. Today, Linak employs more 

than 1500 people worldwide and is a leading provider of innovative electric linear 

actuator systems for use in many product sectors, including hospital and healthcare 

equipment. 

6. Upon information and belief, Changzhou Kaidi Electrical Co., Ltd., is a 

Chinese limited partnership with its principal place of business at No. 4 Jiangcun East 

Road, Hengllin Town, Changzhou 213101, China. Upon information and belief, 

Changzhou Kaidi Electrical Co., Ltd. makes, uses, imports, and sells or offers to sell 

linear actuators in the United States. 

7. Upon information and belief, Kaidi, LLC is a Michigan limited liability 

corporation with its principal place of business at 2285 S. Michigan Road, Eaton 

Rapids, Michigan, 48827 and is the U.S. subsidiary of Changzhou Kaidi Electrical 

Co. Upon information and belief, Kaidi, LLC makes, uses, imports, and sells or 

offers to sell linear actuators in the United States. 
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JURISDICTION AND VENUE  

8. This Court has subject matter jurisdiction over Linak's patent 

infringement claims under 28 U.S.C. § 1331 and 1338(a). 

9. This Court has personal jurisdiction over Changzhou Kaidi Electrical 

Co., Ltd. and Kaidi, LLC, which have established minimum contacts with this 

District. Upon information and belief, Kaidi has imported and sold infringing linear 

actuator products at least in 2014 through an established distribution channel to one 

of Kaidi's customers in Ontario, California, and purposefully imported its products 

through a port in Long Beach, CA. Therefore, the exercise of jurisdiction over Kaidi 

would not offend traditional notions of fair play and substantial justice. 

10. Venue properly lies in this Court under 28 U.S.C. §§ 1391(b), (c), and 

(d), as well as 1400(b). 

FACTUAL ALLEGATIONS 

11. On December 30, 2008, the United States Patent and Trademark Office 

("USPTO") duly and legally issued United States Patent No. 7,471,020 entitled 

"Linear Actuator." The '020 Patent was assigned to Linak A/S, which holds all right, 

title and interest in and to the '020 Patent. Linak U.S., Inc. is the exclusive licensee 

of the '020 Patent in the United States. A copy of the '020 Patent is attached hereto 

as Exhibit A. 

12. Upon information and belief, Kaidi infringes the '020 Patent by making, 

using, importing, promoting, selling, and offering for sale in the United States certain 

linear actuator products, including at least model numbers KDFSJ001, KDHCT001, 

and DKQT001. On, November 14, 2014, Linak sent a letter to Kaidi notifying it of 

its infringement of the '020 Patent. 

13. Linak's long-term financial success, sales and market share depends on 

its ability to establish, maintain, and protect its proprietary technologies, including, 

27 

28 
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when necessary, through enforcement of its patent rights. Kaidi's infringement 

presents significant and ongoing damages to Linak's business. 

COUNT 1: INFRINGEMENT OF THE PATENT 

14. Plaintiffs reallege paragraphs 1-13 above as if fully set forth herein. 

15. Linak owns by assignment the entire right, title, and interest to the '020 

Patent, including the right to bring this suit for injunctive relief and damages. 

16. The '020 Patent is valid and enforceable under United States patent 

laws. 

17. Kaidi, in violation of 35 U.S.C. § 271(a), has directly and is directly 

infringing the '020 Patent by making, using, selling, offering for sale and/or 

importing linear actuators in the United States, including at least models KDFSJ001, 

KDHTC001, and DKQT001, literally or under the doctrine of equivalents. 

18. Kaidi had and has actual notice of the '020 patent at least as early as 

November 14, 2014, when Linak sent a letter to Kaidi detailing its infringement. 

Kaidi's acts of infringement have been and are willful and deliberate. Such notice 

justifies an increase in damages of up the three times under 35 U.S.C. § 284, as well 

as an exceptional case providing for the award of reasonable attorneys' fees. 

PRAYER FOR RELIEF 

WHEREFORE, Linak prays for the following judgment and relief against 

Kaidi, by and through itself or its subsidiaries: 

19. That Kaidi has infringed the '020 Patent as alleged herein; 

20. That the asserted '020 Patent is valid and enforceable; 

21. That Kaidi, its officers, agents, employees, and those persons in active 

concert or participation with Kaidi, and its successors and assigns, be permanently 

enjoined from infringing the '020 Patent; 
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B • 
Alan Gabel 
Aaron D. Charfoos 
Attorneys for Plaintiffs 
LINAK, A/S and LINAK U.S., Inc. 

1 22. That Linak be awarded damages for Kaidi's infringement of Linak's 

patent, together with interest (both pre- and post-judgment), costs and disbursements 

as fixed by this Court under 35 U.S.C. § 284; 

23. That Kaidi's infringement be determined as willful, and that an award of 

treble the amount of damages and losses sustained by Linak as a result of Kaidi's 

infringement be awarded, under 35 U.S.C. § 284; 

24. That this case be declared an exceptional case within the meaning of 35 

U.S.C. §285, and that Linak be awarded attorneys' fees, costs and expenses incurred 

in connection with this action; and 

25. That Linak be awarded such other and further relief as this Court deems 

just and proper in law or in equity. 

Dated: November 14, 2014 	
DYKEMA GOSSETT LLP 
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Dated: November 14, 2014 

DEMAND FOR JURY TRIAL 

Plaintiff Linak demands a trial by jury of any and all issues triable of right 

before a jury. 
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(57) 	 ABSTRACT 

A linear actuator, preferably for sickbeds and beds for domes-
tic use, comprises a reversible electric motor (2) which, via a 
reduction gear, drives a spindle (4) with a nut (5) secured 
against rotation so that an activating element (6) connected 
with the nut is moved to and fro in response to the direction of 
rotation of the motor. In an emergency, the actuator may be 
driven manually with a hand crank, as a rear attachment, with 
which the actuator is secured, has a longitudinal opening in 
the longitudinal axis of the spindle, whereby the hand crank 
may be caused to engage the spindle. For this purpose, a shaft 
member is mounted in the rear attachment, said shaft member 
being engaged with the spindle and protruding rearwards 
from the rear attachment with one end. Control of the motor 
typically takes place via an H-bridge so that the motor does 
not short-circuit when the actuator is operated manually, it is 
ensured that the motor is not self-locking when the actuator is 
operated manually. 
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2 
LINEAR ACTUATOR 
	

without intervention in its basic structure, and which is addi- 
tionally constructionally simple and inexpensive to manufac- 

BACKGROUND OF THE INVENTION 
	

ture. 

1. Field of the Invention 	 5 

The present invention relates to a linear actuator compris-
ing a cabinet, a reversible electric motor with a motor shaft, a 
reduction gear operatively connected with the motor shaft, a 
spindle operatively connected with the reduction gear, a 
spindle nut secured against rotation on the spindle, an acti- 10  
vating element connected with the spindle nut and for attach-
ment to the structure in which the actuator is to be incorpo-
rated, a rear attachment disposed in extension of the spindle 
opposite the activating element likewise for attachment of the 
actuator in the structure in which the actuator is to be incor- 15  
porated. 

2. The Prior Art 
State of the art actuators are known e.g. from EP 531 247 

Al, EP 586 326 Al, EP 647 799 and EP 662 573 Al as well 20  
as WO 98/30816, all to Linak A/S. These actuators are used 
inter alia for incorporation in hospital beds and sickbeds. For 
an example of a hospital bed, reference may be made to EP 
488 552 Al to Huntleigh Technology plc. For hospital beds, 
the power supply is typically based on a transformer and a 25  
rectifier supplemented with a rechargeable battery pack, so 
that the bed may also be operated even though it is not con-
nected to the mains, e.g. when it is driven from one location to 
another or during a temporary stay e.g. in an examination 
room or X-ray room. In emergency situations where the bed 30  
must be capable of quickly assuming a specific position, e.g. 
Trendelenburg's position, the actuators for hospital beds are 
provided with a disengagement device, where the spindle is 
disengaged from gear and motor so that e.g. the back and leg 
sections seek toward the horizontal by their own weight. The 35  
adjustment is then made manually by grasping the section and 
placing it in the desired position. The disengagement device 
may also be used in the event that the battery pack should fail, 
or another defect should occur. Where sickbeds and beds for 
domestic use are involved, equipment such as battery pack 4,3  

and disengagement device adds considerably to the costs. 
Instead of the rechargeable battery pack, an ordinary small 
9V battery may be used, with the drawbacks this entails, and, 
moreover, it is frequently arranged at a location which is 
difficult to reach. 45 

In bed structures having integrated spindles for adjustment 
of the bed, cf. e.g. U.S. Pat: No. 5,269,031 to Alexander, it is 
known to use a hand crank for manual adjustment of the bed 
in case of power failure, or altogether carry out the adjustment 
with a hand crank. 	 50 

U.S. Pat. No. 2,541,529 to McVicker discloses a single 
example of an actuator where, under normal conditions, the 
spindle is driven by an electric motor via a worm gear, which, 
in emergency situations, can be driven by a hand crank, as the 
worm wheel is disengaged from the worm. The worm wheel 55 
is connected with the spindle via a specially configured, lon-
gitudinally slidable, spring-loaded coupling member. For 
introduction of the hand crank, a cap must first be screwed off, 
and then the hand crank is introduced and a cap with a bear-
ing, mounted on the hand crank, is screwed on. The structure 60 

is bulky, as it requires a great mounting length as well as a 
large diameter, since the end of the hand crank must be 
capable of being introduced therein. In addition, the actuator 
has to be secured in another manner than by a rear attachment, 
as it must be possible to screw the caps off and on. 	65 

The object of the invention is to provide a state of the art 
actuator which may be operated manually by a hand crank 

SUMMARY OF THE INVENTION 

This is achieved according to the invention by constructing 
the actuator such that its rear attachment has a longitudinal 
opening in the longitudinal axis of the spindle, so that the 
hand crank may be engaged with the spindle via this opening. 
The structure is simple and inexpensive and does not interfere 
with the basic configuration of the actuator. 

A shaft member can be provided in the opening, with one 
end connected with one end of the spindle and configured at 
its other end for operative reception of the end of the hand 
crank, it being desired to avoid introducing the end of a hand 
crank deep into the interior of the actuator. 

The shaft member can be formed by an extension of the 
spindle, which then preferably protrudes from the end of the 
rear attachment. 

The shaft member can be a separate element mounted in the 
rear attachment. This is easier in terms of mounting, since the 
rear attachment may then be made as a unit with integrated 
shaft member. It also provides the option of preparing the 
actuator for optional mounting of rear attachment with or 
without a facility for manual operation. 

The shaft member may be secured to the end of the spindle 
with a cylindrical object and the connection can be particu-
larly simple in that the cylindrical object has an end bottom 
with a hole at the end of the spindle, and this can be shaped as 
a rivet head for retaining the cylindrical object. The shaft 
member may be connected with the cylindrical object in a 
simple manner by a pin. 

The opening may have various geometrical cross-sections, 
but a circular cross-section and a shaft member likewise of 
circular cross-section have evident advantages in terms of 
mounting and sealing. 

Where the rear attachment is a separate object mounted at 
the end of the cabinet, the actuator may be made impervious 
to moisture and water by a seal between the rear attachment 
and the cabinet as well as one between the shaft member and 
the opening. Where the rear attachment is split about a lon-
gitudinal central plane, the two seals may be formed as two 
integrated halves and be applied to the rear attachment, which 
facilitates the application and the correct positioning of the 
seals. 

An H-bridge in the electrical control of the actuator com-
prises at least a diode so that the motor is not short-circuited 
when the actuator is operated manually with the hand crank. 
It is hereby easy to operate the actuator manually, since it is 
not necessary to overcome the self-locking ability of the 
motor because of short-circuiting of it. The drawback is then 
that the motor no longer contributes to the self-locking ability 
of the actuator, but this may be compensated for in another 
manner, if necessary, e.g., by spindles with a greater self-
locking ability or brakes. Another drawback is also that the 
energy, which is otherwise dissipated in the motor by short-
circuiting of it, now has to be dissipated in another manner. 
This, however, has been found to have a positive influence on 
the deceleration that becomes softer, which is felt more com-
fortable by the user. Previously, there have been extra means 
for overcoming a too hard deceleration. The structure has also 
been found to have a favourable influence on the service life 
of the relays of the H-bridge, which can otherwise be a prob-
lem. As a result of the diode, the relay is not left energized 
when it is switched off, in contrast to a short-circuit of the 
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motor where this acts as a generator and applies a very high 
voltage to the contact points of the relay. 

An embodiment of the invention will be described more 
fully below with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal section through the actuator, 
FIG. 2 is an exploded view of a rear attachment with shaft 

member and seal, 
FIG. 3 is a perspective close-up of a seal, and 
FIG. 4 is a diagram of an H-bridge for the electrical control 

of the motor of the actuator. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As will appear from the drawings, the main components of 
the actuator are a cabinet 1, a reversible electric motor 2, 
typically a 24V or 48V DC motor, a worm gear with a worm 
wheel 3, a spindle 4, a spindle nut 5, an activating element 6, 
also called the inner pipe, an outer pipe 7 and a rear attach-
ment 8. The actuator is generally constructed as described in 
the applicant's international application WO 02/29284, 
which is hereby incorporated by reference. 

The worm wheel 3 is secured on the rear end of the spindle 
4 and is in engagement with a worm configured as an 
extended part of the motor shaft. The worm wheel 3 is pro-
vided with a cylindrical element 10 on one side, on which a 
screw spring 11 is seated for increasing the self-locking abil-
ity of the spindle, as described more fully in EP 662 573 Bl. 
One end of the screw spring is bent radially outwards and is 
secured in a metal insert. Next is a ball bearing 12 on a metal 
insert 13 with a part which is accommodated in a hollow in the 
cylindrical element 11 of the worm wheel, which are con-
nected with each other by a splined connection. 

The ball bearing 12 is mounted in a recess in the rear 
attachment 8 consisting of two halves. The rear attachment 8 
has an eye 14 at each side for attachment of the actuator in the 
structure in which it is to be incorporated. 

The activating rod 6 is formed by a pipe and is secured with 
its rear end to the spindle nut 5. The outer end of the rod is 
closed by a tightly fitting plastics plug. The rod is secured by 
means of an eye 15 to the structure in which the actuator is to 
be incorporated. The eye has a bearing face provided in that its 
hole rim is turned up into the hollow of the rod. 

The outer pipe 7 is formed by an extruded aluminium pipe 
of non-circular cross-section. The outer end of the pipe 
accommodates an end cover 16 having a circular hole as a 
guide for the activating rod 6. The outer pipe is received with 
its rear end as a snug fit in a portion at the front end of a bracket 
secured to the motor housing, for further detail see WO 
02/29284. 

The outer pipe 7 internally has grooves for retaining the 
spindle nut 5 against rotation, said nut having corresponding 
external bosses on a collar which engage the grooves. The 
pipe additionally has two grooves opposite each other for 
insertion of a strip-shaped printed circuit board 17 carrying, at 
each end, an end stop contact 18, 19 which is activated by a 
spring arm mounted on a bracket in connection with the 
contact. When the spindle nut reaches an end position, it will 
press the spring arm against the contact, which is then acti-
vated and stops the motor via the control. 

In case of power failure, the actuator may be operated by a 
hand crank at the rear attachment 8 of the actuator. The end of 
the spindle has secured thereto a cylindrical object 20 with an 
end bottom, which is formed with a hole for the end of the 

4 
spindle which is configured into a rivet head 21. The cylin-
drical object has such a large diameter that it retains the 
bearing 12 on the spindle. The rear attachment 8 accommo-
dates two slide bearings 22, 23 for a shaft member 24, whose 

5 one end is passed into the cylindrical object and secured to it 
by a cotter pin (not shown) through aligned holes in the pipe 
object 20 and the shaft member 24. At the other end of the 
shaft member 24, a through cotter pin 26 is secured in a hole 
for cooperation with a slot in the hand crank. 

to 	FIG. 2 of the drawing shows an exploded view of the rear 
attachment which consists of two halves 14a, 14b, and also 
the shaft member 24 is shown together with two seal halves 
31a, 31b, of which a larger picture of the lower seal half is 
shown in FIG. 3. The slide bearing 22 also acts as a seal and 

15 is moved slightly outside the side wall for noise damping of 
the pin 32. The seal 22 is connected by the structure 33 with 
the seal 34 which is disposed in the groove 35 on the outer side 
of the rear attachment and seals against the cabinet. The 
structure 33 is received in a recess 36 in the joint face on the 

20 rear attachment. One side of the structure 33 has a side wall 
33a which, in the recess (longitudinal opening) 36, extends 
down on the outer side of the overlying structure, it being 
noted that the two seal halves are identical. This provides a 
good and safe seal of the shaft member as well as of the rear 

25 attachment as a whole. The seal is moreover easy to mount. 
The control of the electric motor is based on an H-bridge 

which, as shown in FIG. 4, comprises two relays 27, 28 for 
switching off the power to the motor and for reversing the 
direction of the current for reversing the direction of rotation 

30  of the motor. The relays are controlled via a manual control or 
by a control panel as well as by the end stop contacts 18, 19. 
Two diodes 29, 30 are inserted into the H-bridge which block 
the countervoltage generated in the electric motor when the 
power to the motor is switched off. Thus, the motor does not 

35 contribute to the self-locking ability of the actuator, and it is 
hereby easier to operate the actuator manually with the hand 
crank. The embodiment with the diodes additionally has the 
advantages mentioned in the preamble. 

When the hand crank is operated, the spindle 4 is rotated, 
40  thereby displacing the spindle nut 5 and the activating rod 6 

connected with it, as if the actuator were driven by the motor. 
It is noted that the worm wheel 3 is rotated by the spindle 4 
and causes the motor to rotate via the worm. 

The invention thus provides a compact actuator which may 
45  be operated by a hand crank, and which also provides addi-

tional advantages in usual operation, such as soft deceleration 
and longer service life of the relays in the H-bridge. In the 
present context, hand cranks are taken to mean mechanical 
hand cranks as well as battery-driven devices having an 

50  adapter for insertion over the end of the shaft member 24. 

The invention claimed is: 
1. A linear actuator comprising a cabinet, a reversible elec-

tric motor with a motor shaft; a reduction gear operatively 
55 connected with the motor shaft; a spindle operatively con-

nected with the reduction gear; a spindle nut secured against 
rotation on the spindle; an activating element connected with 
the spindle nut and for attachment to a structure in which the 
actuator is to be incorporated; a rear attachment disposed in 

60 extension of the spindle opposite the activating element like-
wise for attachment of the actuator in the structure in which 
the actuator is to be incorporated, the rear attachment having 
a longitudinal opening in the longitudinal axis of the spindle; 
and a shaft member provided in the opening as a separate 

65 element, said shaft member being connected at one end 
thereof with one end of the spindle and configured at its other 
end for operative reception of the end of a hand crank. 
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2. The actuator according claim 1, wherein the shaft mem-
ber is formed by an extension of the spindle. 

3. The actuator according to claim 1, wherein the shaft 
member is secured to the end of the spindle with a cylindrical 
object. 

4. The actuator according to claim 3, wherein the cylindri-
cal object has an end bottom with a hole at the end of the 
spindle, and that this is shaped as a rivet head for retaining the 
cylindrical object. 

5. The actuator according to claim 4, wherein the shaft 
member is connected with the cylindrical object by a pin. 

6. The actuator according to claim 1, wherein the opening 
has a circular cross-section, and that the shaft member like-
wise has a circular cross-section. 

7. The actuator according to claim 1, including a power 
supply with a connection to mains voltage and an outlet with 
a reduced voltage for connection to the motor, an electrical 
control comprising an H-bridge with two relays for switching 
power to the motor on and off and for reversing current 
direction for reversing rotational direction of the motor, and 
wherein the H-bridge comprises at least a diode so that the 
motor is not short-circuited when the actuator is operated 
manually with the band crank. 

6 
8. The actuator according to claim 7, wherein the H-bridge 

comprises a further diode so that the motor is not short-
circuited when the actuator is operated manually with the 
hand crank for running toward another end portion. 

5 	9. A linear actuator comprising a cabinet, a reversible elec-
tric motor with a motor shaft; a reduction gear operatively 
connected with the motor shaft; a spindle operatively con-
nected with the reduction gear; a spindle nut secured against 
rotation on the spindle; an activating element connected with 

to the spindle nut and for attachment to a structure in which the 
actuator is to be incorporated; a separate rear attachment 
mounted at the end of the cabinet with a first seal and disposed 
in extension of the spindle opposite the activating element 
likewise for attachment of the actuator in the structure in 

is which the actuator is to be incorporated, the rear attachment 
having a longitudinal opening in the longitudinal axis of the 
spindle; and a shaft member provided in the opening for 
engagement of a hand crank for manual operation of the 
spindle, said shaft member including a second seal. 

20 	10. The actuator according to claim 9, wherein the rear 
attachment is split about a longitudinal central plane, and the 
first and second seals are formed as two integrated halves. 
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