wo 2010/136155 A1 | I IO 0O A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

Co o
1 rld Intellectual Property Organization /) -sady
(19) World Intelectual Peoperty Organization /g3 | AN K 00001 VA 0 T O
International Bureau W Uy
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
2 December 2010 (02.12.2010) PCT WO 2010/136155 Al
(51) International Patent Classification: (74) Agent: WALTHER « WALTHER & HINZ GBR;
E05B 67/38 (2006.01) HO2M 7/00 (2006.01) Heimradstrasse 2, 34130 Kassel (DE).
(21) International Application Number: (81) Designated States (unless otherwise indicated, for every
PCT/EP2010/003116 kind of national protection available). AE, AG, AL, AM,
. . AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(22) International Filing Date: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
20 May 2010 (20.05.2010) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(25) Filing Language: English HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
. KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(26) Publication Language: Enghsh ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI
(30) Priority Data: NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
202009 007 413.7 25 May 2009 (25.05.2009) DE SE, G, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant (for all designated States except US): SMA . o
SOLAR TECHNOLOGY AG [DE/DE]; Sonnenallee 1, 84) D.e51gnated. States (unle.ss othemzse indicated, for every
34266 Niestetal (DE). kind of regional protection available): ARIPO (BW, GH,
GM, KF, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(72) Inventor; and ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(75) Imventor/Applicant (for US only): DONTH, Andreas TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

[DE/DE]; Mittelgasse 13, 34295 Edermiinde (DE).

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SL SK,

[Continued on next page]

(54) Title: ANTI-THEFT DEVICE FOR INVERTERS

1
9
1a 9
4b LA
4a C; \ \ \
ZZ 1 12

Fig. 2

[Continued on next page]



WO 2010/136155 A1 W00 )00 00 00 A AT

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, Published:

GW, ML, MR, NE, SN, TD, TG). —  with international search report (Art. 21(3))

(57) Abstract: The subject matter of the present invention is an inverter assembly comprising an inverter having a housing with a
rear panel and a mounting plate for attaching the inverter assembly onto a wall, wherein in a mounted position of the inverter one
end of the locking pin is connected to the mounting plate, the locking pin extends through a hole in the rear panel of the inverter,
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ANTI-THEFT DEVICE FOR INVERTERS

The present invention relates to an anti-theft device for an inverter wherein
a mounting plate is provided for attaching the housing of the inverter onto a
wall or, more specifically, a building and wherein the housing itself features
a rear panel and at least one side panel.

As is commonly known, inverters serve to convert direct current into
alternating current. Such inverters are used specifically in photovoltaic
systems which may be installed in locations that are very difficult to monitor.
As a result, theft is a common threat, not only with respect to solar cells and
inverters, but even to entire roof-mounted PV systems. In other words, both
photovoltaic cells and inverters may be affected by theft. This even holds
true when said inverters are installed in buildings remote from residential
areas, e.g. in barns. In light of this, it has partly become relatively difficult to
insure these kinds of photovoltaic systems against theft.

Regarding photovoltaic cells, measures are already known for preventing or
at least hindering their theft.

Inverters feature a housing that can be mounted onto a wall or a pole by
means of a mounting plate. Note that a pole intended for use as a solar tree
can hold a large number of photovoltaic cells.

DE 20 2007 003 242.0 U1 documents an anti-theft device for inverters that
includes a mounting plate on which the housing of the inverter can be
secured via theft protection mechanism. In terms of specifics, the anti-theft
device includes a U-shaped guide element on the mounting plate that is
open on each side and a strap for securing a U-lock that is located at an
angle to the area around the locking element. A screw inserted into the
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inverter housing can be found on the rear panel of the inverter. To attach
the inverter to the mounting plate, the inverter is pushed onto the mounting
plate from the side until the head of the screw is inside the U-shaped
locking element. To secure against removal, a U-lock is provided whose
shackle is inserted through a hole in the strap and which encompasses the
screw as well. As a result, the housing cannot be pulled off the mounting
plate from the side and furthermore the inverter cannot be lifted. Although
the anti-theft device described here is extremely effective, it is also
relatively expensive due to the large number of individual parts needed to
manufacture it.

An object of the invention may be to find a device that protects against
removal and theft and is cheaper to manufacture given the aforementioned
state of technology yet still offers an effective way to prevent an inverter
from being stolen.

The invention solves this task by including a locking pin in the mounting
plate which protrudes through the rear panel of the housing and comprises
an opening on the end facing the housing of the inverter for inserting the U-
lock. A pin on the mounting plate with an opening at one end is all that is
needed to secure the housing of the inverter and hence the inverter itself.
For the second part of this anti-theft mechanism, a single U-lock is inserted
through the opening of the locking pin once the inverter housing is
attached.

Based on one special feature of the invention, the mounting plate
comprises a threaded element (e.g., a rivet nut) where the locking pin can
be screwed in through a hole in the rear panel of the inverter housing. The
locking pin is located near at least one side panel in such a way that it
cannot rotate once the lock is inserted into it.
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Even small inverters may have a weight of between 20 and 60 kg. Two
people are usually necessary to manually attach the inverter to the wall of a
building with the mounting plate. The inverter and its housing is placed onto
the mounting plate from above. Once on the mounting plate, the inverter
housing can be moved around somewhat for more precise alignment. A
hole is located on both the rear panel of the inverter housing and the
mounting plate and a threaded element such as a rivet nut is arranged
(e.g., welded) onto the mounting plate directly behind the hole.

As explained above, mounting the inverter includes attaching the housing to
the mounting plate from above. This may be called mounted position. The
inverter assembly comprises an inverter having a housing with a rear panel
an at least one side panel, a mounting plate and a locking pin. Once the
hole in the rear panel of the housing is aligned to be flush with the hole in
the mounting plate, the screw thread of the locking pin is inserted into the
threaded element (e.g., the rivet nut). After screwing the locking pin into the
rivet nut, the U-lock is inserted through the opening at the opposite end of
the locking pin. When the locking pin is directly adjacent to a side panel of
the housing, the inserted U-lock prevents the pin from rotating any further.
This means that the locking pin is secured by the inverter housing itself
when the U-lock is attached. In another variant the locking pin is tightly
connected to the mounting plate. This applies insofar that, when mounting
the inverter housing, great care may be given to ensure that the hole in the
rear panel of the inverter is flush with the locking pin on the mounting plate.
Attaching the housing of the inverter to the mounting plate in such a way
that the locking pin can go through the hole in the rear panel of the housing
may be difficult due to the relatively heavy weight of the inverter. The task
of mounting the inverter may greatly simplified by attaching it to a mounting
plate that allows limited lateral movement since the weight of the inverter is
held by the mounting plate itself as soon as the housing of the inverter is
placed on the mounting plate.
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The drawings below offer a more detailed description of the invention.

Figure 1 the mounting plate from a perspective view.
Figure 2 a side view of the inverter attached to the mounting plate.
Figure 3 a top view.

The mounting plate 1 according to Figure 1 comprises a guide rail 2 on the
upper end that runs at a distance from the top side of the mounting plate. In
a corresponding manner, the housing 4 of the inverter has a U-shaped
cutout 3 in the area of the rear panel while the bracket 5 in the housing 4 of
the inverter engages the guide rail as shown in Figure 2.

An object of the invention may be securing the housing of the inverter via
the locking pin 10. As depicted in Figure 2, the mounting plate 1 features a
hole 1a, whereby the rivet nut 9 is located behind the hole 1a. The rear
panel 4a of the inverter housing 4 also features a hole 4b and the locking
pin designated with 10 can be inserted through the hole 1a and the hole 4b
into the rivet nut 9. The front end of the locking pin 10 (i.e., the end facing
the inverter housing) has an opening 11 that is used to attach the U-lock 12
as depicted in Figure 2. These kinds of pins with an opening on one end
are available for purchase as eyebolts.

At this point the locking pin 10 is positioned in the housing 4 of the inverter
so that it is directly adjacent to the side panel 4c of the inverter housing. In
this case, direct proximity to the side panel 4c means that the locking pin 10
with inserted U-lock 12 cannot be removed from the rivet nut 9 if this is
prevented by the directly adjacent side panel 4c. The side panel 4c of the
inverter housing blocks the locking pin from rotating, when the U-lock is
inserted.
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When mounting the inverter or inverter housing, proceed in such a manner
that the inverter is placed onto the mounting plate from above, i.e. onto the
guide rail 2 of the mounting plate 1. Now screw the pin 10 into the rivet nut
9 when the hole 1a is flush with the hole 4b in the rear panel of the housing
4. Finally, insert the U-lock 12 into the pin.
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Claims:

. Inverter assembly comprising an inverter having a housing with a

rear panel and a mounting plate for attaching the inverter assembly
onto a wall,

wherein in a mounted position of the inverter one end of the locking
pin is connected to the mounting plate, the locking pin extends
through a hole in the rear panel of the inverter, the locking pin having
an opening at the other end through which a U-lock can be inserted.

. Inverter assembly according to the claim 1,

wherein the locking pin is tightly connected to the mounting plate.

. Inverter assembly according to the claim 1,

wherein the locking pin is removable from the mounting plate.

. Inverter assembly according to claim 1,

wherein the locking pin comprises a screw thread at least at one
end.

. Inverter assembly according to one of the preceding claims,

wherein the locking pin comprises a screw thread on one end and an
opening at the opposite end.

. Inverter assembly according to the preceding claims,

wherein the mounting plate comprises a threaded element.

. Inverter assembly according to one of the preceding claims,

wherein the locking pin can be screwed through the hole in the rear
panel of the inverter into a threaded element fixed at the mounting
plate.
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8. Inverter assembly according to one of the claims 6 or 7,
wherein the threaded element is a rivet nut.

9. Inverter assembly of one of the preceding claims,
5 wherein the hole in the rear panel of the inverter is positioned
adjacent to at least one side panel of the inverter housing to block
the locking pin from rotating, when the U-lock is inserted.

10.Anti-theft device for an inverter assembly comprising an inverter
10 having a housing with a rear panel, a mounting plate to which the
inverter is attached and a locking pin connected at one end to the
mounting plate and extending through a hole in the rear panel of the
inverter housing when the inverter is in a mounted position, wherein
the locking pin comprises an opening at the other end through which
15 a U-lock can be inserted.
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