PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification © : (11) International Publication Number: WO 99/34133
F16H 15/38 Al . .

(43) International Publication Date: 8 July 1999 (08.07.99)

(21) International Application Number: PCT/GB98/03734 | (81) Designated States: AU, BR, CA, CN, HU, ID, IN, JP, KR,

(22) International Filing Date: 14 December 1998 (14.12.98)

(30) Priority Data:

9727295.9 24 December 1997 (24.12.97) GB

(71) Applicant (for all designated States except US): TOROTRAK
(DEVELOPMENT) LTD [GB/GB]; 3 Titan Way, Leyland,
Preston, Lancashire PRS 3QW (GB).

(72) Inventor; and

(75) Inventor/Applicant (for US only): GREENWOOD, Christo-
pher, John [GB/GB]; 113 Fossdale Moss, Leyland, Preston,
Lancashire PR5 3WS (GB).

(74) Agent: BINGHAM, Ian, Mark; BTG International Ltd., Patents
Dept., 10 Fleet Place, Limeburner Lane, London EC4M 7SB
(GB).

MX, PL, RU, US, European patent (AT, BE, CH, CY, DE, |
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE).

Published
With international search report.

(54) Title: DRIVE MECHANISM FOR INFINITELY-VARIABLE-TRANSMISSION

(587) Abstract

A drive mechanism for an infinitely—variable-transmission in which a relatively flexible member (32) connects one or other of the
discs (14) to the shaft (10), thereby to accommodate a degree of shaft flexing without distortion of the toroidal cavity.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
™M
CN
CU
Cz
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Israel

Tceland

Ttaly

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Repubtic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netheriands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ,
D
TG
TJ
™
TR
TT
UA
UG
us
UzZ
VN
YU
w

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

30

WO 99/34133 PCT/GB98/03734

DRIVE MECHANISM FOR INFINITELY VARIABLE
TRANSMISSION

The present invention relates to infinitely-variable-ratio transmission apparatus of the

toroidal race rolling friction type, hereinafter referred to as a variator.

In such apparatus there is employed a main shaft which takes drive from, for example,
an engine ¢.g. an internal combustion engine to two input discs which are mounted on
the shaft. Two output discs are mounted back to back between the input discs and are

free to rotate relative to the shaft.

In such an arrangement motion is transferred from the input discs to the output discs via
a plurality of rollers positioned in toroidal cavities which are provided between the input

discs and the output discs.

Single cavity variators are also known in which a single input disc is mounted for
rotation on an input shaft and a single output disc faces the input disc in a manner
which defines a toroidal cavity in which are situated a plurality of power-transmitting
rollers. Whilst such an arrangement is less likely to suffer from the problems outlined
herein, it will be appreciated that the present invention can be applied to this single

cavity arrangement.

The rollers are subjected to hydraulic forces by an end load device so that they make
contact with the faces of the respective input and output discs in order to transmit power
from the input discs to the output discs. The power is transferred from the output discs
via, for example, a chain drive to a further transmission component such as an epicyclic

gear box.

The drive through the chain exerts a transverse load onto the shaft and at high power

transmission levels can cause the shaft to flex. The degree of flexing is relatively small
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but has the potential of causing a significant effect on the position of the two output discs
which can cause the load on some of the rollers to be increased i.e. a crushing effect will
be applied, whilst the load on some of the remaining rollers will be decreased. thereby

not allowing the drive to be transferred efficiently from the input to the output discs.

It will be appreciated that the effect of shaft flexing is in effect a distortion of the toroidal

cavities between the input and output discs.

A solution to the above problem can be summarised as accepting a relatively small
degree of flexing of the shaft and then providing some compliance in the mounting of
the discs such that when the shaft is subjected to flexing the discs are able to rotate in

planes which are parallel to one another, and thereby maintain the shape of the cavities.

The present invention seeks to provide a transmission apparatus in which one or more of
the discs is mounted on the shaft in such a manner that it rotates with the shaft but is

capable of adopting a plane of rotation which is other than normal.

Accordingly the present invention provides a variator transmission apparatus comprising
an input shaft, one or more input discs mounted on the shaft for rotation therewith, an
output disc assembly, the input disc or discs and the output disc assembly defining
between them one or more toroidal cavities, a plurality of rollers located in the cavity or
cavities and means for applying an end load pressure to maintain the rollers in contact
with the respective disc or discs in order to transmit drive, characterised in that one of the

discs is mounted on the shaft by means of an intermediate relatively flexible member.

The relatively flexible member can be attached to a sleeve at an inner radial location and

the sleeve is attached to the shaft so as to be rotatable therewith.

For example the sleeve can be splined so that it is rotatable with the shaft and axially

moveable relative to the shaft.
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The relatively flexible member can be attached to the sleeve by means of a clamping

ring.
The flexible member can be attached at an outer radial location to a clutch ring.

The clutch ring can be provided with projections which are engageable with
corresponding recesses on the said one of the discs; alternatively the disc may be
provided with projections which are engageable with corresponding recesses on the

clutch ring.

The relatively flexible member can be secured at the said outer radial location by means

of an outer clamping ring.

A reaction plate can be mounted on the shaft, the reaction plate having two or more sets
of pins, one of which said sets of pins being extendable through clearance openings in
the flexible member in order to contact a face of the said one of the discs, the pins of one
of the other said sets of pins engaging the relatively flexible member at an inner radial

location.

The apparatus can include a clamping nut assembly which is threadedly mounted on the
shaft in order to force the reaction plate into contact with the said one of the discs by

means of the respective one of the said sets of pins.

The other one of said discs can be mounted for rotation with the shaft, and be provided

with abutment means to prevent axial movement.
The output disc assembly can be mounted on bearing means which have part spherical

co-operating surfaces thereby allowing the disc assembly to rotate relative to the shaft

and to adopt a plane of rotation other than normal relative to the shaft.

23
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In a development of the above, the flexible member may also be secured to the reaction

plate of the end load mechanism.

In the above development the flexible member may be secured to the reaction plate and

the sleeve by means of a bolt arrangement or a rivet arrangement.

In either arrangement, the flexible member may be secured to the disc by means of a bolt

or rivet arrangement.
In a still further development, the flexible member in either arrangement may be pre-
shaped or pre-loaded such that upon application of the end load it is substantially

perpendicular to the axis of said shaft.

The present invention will now be more particularly described with reference to the

accompanying drawings in which,

Figure 1 shows a diagrammatic representation of a infinitely-variable-ratio transmission

apparatus of the type to which the present invention can be applied;

Figure 2 shows an exploded view of one form of disc assembly according to the present

invention;

Figure 3 is a section on line A-A of Figure 2;

Figure 4 is a section on line B-B of Figure 2; and

Figures 5 and 6 are sectional views of an alternative form of the present invention.
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Referring to the drawings there is shown a infinitely-variable-ratio transmission
apparatus a variator which comprises an input shaft 10, two input discs 12, 14. two
output discs 16, 18, two sets of rollers 20, 22 which are located in toroidal cavities 24, 26
which are formed between the input and output discs, and a chain drive 28 which is

mounted on the two output discs 16, 18.

The two inputs discs 12, 14 are mounted for rotation with the shaft 10 e.g. by means of

splined mountings, whilst the output discs 16, 18 are free to rotate relative to the shaft
10.

The input disc 14 has limited axial movement and the disc 12 is prevented by an

abutment not shown on the shaft 10 from moving axially on the shaft.

The disc 14 is subjected to a load operating towards the left as shown in Figure 1 e.g. by
means of hydraulié pressure so that the sets of rollers 20, 22 are maintained in contact
with the toroidal surfaces of the input and output discs, thereby allowing drive to be
transmitted from a power source e.g. an internal combustion engine via the chain drive

28 to a further component of a vehicle transmission e.g. an epicyclic gearbox not shown.

It will be appreciated that the chain drive 28 may exert a bending load on the shaft 10
and therefore there may be a distortion in the shape of the toroidal cavities 24, 26. It will
thus be appreciated that the load on some of the rollers 20, 22 will be increased whilst

the load on the remaining rollers can be decreased.

The increase in load on some of the rollers may be unacceptable in that unduly high
stresses are caused within the rollers, whilst the decrease in load on the remaining rollers
is likely to reduce the efficiency of the drive between the input and output discs because

slipping may occur between the input and output discs.
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In order to prevent or substantially reduce the effect of the distortion of the shapes of the
toroidal cavities 24, 26 which can be produced by a bending load being applied to the
shaft 10, the present invention proposes a design which allows the input and output discs
to adopt planes of rotation which are and remain substantially parallel to one another

when flexing occurs.

Referring to Figures 2, 3 and 4. there is shown an assembly 30 which allows the disc 14
to be mounted for rotation with the shaft 10 in order to transmit drive but also to allow

the plane of rotation of the disc to be other than normal, i.e. perpendicular, to the shaft
10.

The assembly 30 comprises a relatively flexible member e.g. a diaphragm 32 which is
attached at an inner radial location to a splined sleeve 34 by means of a clamping ring 36
and screws 38, the splined sleeve 34 extending through a clearance bore in the centre of
the disc 14. The relatively flexible member is, in this particular arrangement, made as a
pressing from a sheet of spring steel (for example, spring steel to BS 1449: CS80). Other

suitable alternatives will, however, present themselves to persons skilled in the art.

The sleeve 34 is axially moveable on splines formed on the shaft 10 and axial movement
of the sleeve 34 is limited by means of a shoulder 40 formed on the shaft 10. A gap G,
as shown in Figures 3 to 6, is provided between the disc and the shaft, thereby to

accommodate the desired relative movement.

At an outer radial location the diaphragm 32 is attached to a clutch ring 42 by means of a

clamping ring 44 and screws 46.

The clutch ring 42 is formed on its circumference with rectangular teeth 48 which are
engageable between corresponding teeth 50 which are provided on the circumference of
the disc 14 e.g. in the manner of a dog clutch. The engagement of the teeth 48 and the
teeth 50 enables drive to be transmitted from the diaphragm 32 to the disc 14, and also
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locates the disc 14 with respect to the shaft 10. It will, of course. be appreciated that the
disc may be provided with projections which are engageable with corresponding

recesses on the clutch ring.

A circular reaction plate 52 is mounted on the shaft 10 and carries two sets of pins 54, 56
the pins being mounted in countersunk holes 58, 60 respectively in the plate 52. Each

set comprises two pins, but more pins can be used if required.

The assembly 30 is pre-loaded by means of a nut sub-assembly 62 which comprises a

nut 64 and a locking plate 66 which is bolted to the nut 64.
A Belleville washer 68 is located between the nut 64 and the plate 52.

Rotation of the nut 64 applies pressure via the Belleville washer 68 to the plate 52 and
the pins 56 engage with openings in the clamping ring 36, so that the plate 52 rotates
with the diaphragm 32.

At the same time the pins 54 which pass through clearance openings in the diaphragm 32

contact the rear face of the disc 14.

Once the assembly has been so pre-loaded the clamping ring 66 is secured in position to

prevent rotation of the nut 64.

It will be appreciated that the disc 14 is pre-loaded so that the rollers 22 in the cavity 26
contact both the input disc 14 and the output disc 18.

It will also be appreciated that since the teeth 48 of the clutch ring 42 are in engagement
with the teeth 50 on the outer circumferential surface of the disc 14, drive can be

transmitted from the shaft 10 to the disc 14.
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The assembly 30 also includes a housing 68 and an end cap 70, which is held in position

by means, not shown.

The shaft 10 includes an inlet 72 to allow hydraulic pressure to be applied to the space
defined by the rear face of the disc 14 and the front face of the plate 52. The diaphragm
32 is provided with openings so that hydraulic fluid can fill this space. The applied
hydraulic load forces the sleeve 34 into contact with the abutment 40 so that a clearance

exists between the disc 14 and the diaphragm 32.

The assembly is provided with seals S in order to contain the hydraulic fluid within the

desired volume.

It will thus be understood that when the shaft 10 is subjected to flexing the relatively
flexible diaphragm 32 can flex as the disc 14 rotates, thereby allowing drive to be
transmitted continuously from the shaft 10 to the disc 14 but also to maintain the shape

of the toroidal cavity 26.

In addition to the disc 14 being so mounted, the disc 12 can be mounted in a
conventional manner e.g. by a splined arrangement and a stop to prevent the disc 12
from moving too far to the left as shown in Figure 1 so that when the shaft 10 is
subjected to flexing the plane of the disc 12 will remain normal to the axis of rotation of
the shaft 10. Clearly, one could mount disc 12 in the same manner as that described in

relation to disc 14.

Compliance can be provided for the output discs 16, 18 by mounting the discs on a
bearing in which the co-operating surfaces are part spherical, thereby allowing the output
discs 16, 18 to adopt a plane of rotation which is other than normal to the axis of rotation

of the shatft 10.

It will be appreciated that the above arrangement may be reversed such that the input

-8-
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discs 12, 14 become output discs and the output discs become input discs. Further to
this, it will also be appreciated that the present invention may be employed on a single
cavity variator in which the bearing supports are such that shaft flexing is a possibility.
It will be still further appreciated that when a dual cavity variator is employed, one might

provide a flex drive to both output and input discs if so desired.

An alternative to the above is shown in Figures 5 and 6 which are each cross-sectional
views taken at slightly different angles so as to illustrate fully the components of the flex
drive. In this arrangement, like components have been given the same reference

numbers as in Figures 3 and 4 and are not necessarily mentioned further herein.

In the alternative arrangement, disc 14 is still mounted by means of a relatively flexible
member 32 but this member is secured in a somewhat different manner. For example,
the outer ends of the member are secured to the disc by means of blind rivets 100 which
act to secure the member 32 between a pair of clamp rings 102, 104 and to the disc 14.
A plurality of such rivets are circumferentially spaced around the outer circumference of
the member 32 and collectively provide sufficient strength to ensure the transmission of
torque across the connection. The inner end of member 32 is once again secured to
splined sleeve 34 but this is also secured to the reaction plate 52. In the specific example
a plurality of bolts 106 extend through the sleeve 34, the flexible member 32 and into the
reaction plate 52 in which are provided threaded portions 103 for receiving a matching
thread 110 on the bolts 106. A reverse arrangement may be used in which the bolts pass
through the reaction plate and are screw threadably engaged in the sleeve 34.

In a preferred arrangement, the flexible member pre-shaped or pre-loaded such that upon
application of the end load it adopts a position which is substantially perpendicular to the
shaft and only deviates from this if the shaft is subjected to flexing. In effect, the
arrangement is such that, at rest, the central portion of the flexible member of figure 5
and the sleeve 34 are displaced towards the cavity by an amount equal to that by which
the disc 14 will be moved once the hydraulic end load is applied. The arrangement of

figure 5 is shown in the position associated with full hydraulic end load and the reaction

-9.
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plate 52 is shown displaced away from the disc 14 such that it abuts up against the
locking nut 64. Before the hydraulic end load is applied the spring 68 acts to load the
disc and in doing so creates a small gap not shown between the reaction plate and the
locking nut 64. It is this gap which accommodates the movement required when the

hydraulic end load is applied.

-10 -
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CLAIMS
1. A variator transmission apparatus comprising an input shaft. one or more input
discs mounted on the shaft for rotation therewith, an output disc assembly, the input disc
or discs and the output disc assembly defining between them one or more toroidal
cavities, a plurality of rollers located in the cavity or cavities and means for applying an
end load pressure to maintain the rollers in contact with the respective disc or discs in
order to transmit drive, characterised in that one of the discs is mounted on the shaft by

means of an intermediate relatively flexible member.

2. An apparatus as claimed in Claim 1 in which the relatively flexible member is
attached to a sleeve at an inner radial location and the sleeve is attached to the shaft so as

to be rotatable therewith.

3. An apparatus as claimed in Claim 2 in which the sleeve is splined so that it is

rotatable with the shaft and axially moveable relative to the shaft.

4. An apparatus as claimed in any one of Claims 1 to 3 in which the relatively

flexible member is attached to the sleeve by a clamping ring.

5. An apparatus as claimed in any one of Claims 1 to 4 in which the flexible

member can be attached at an outer radial location to a clutch ring.

6. An apparatus as claimed in Claim 5 in which the clutch ring includes
projections and the disc includes corresponding recesses such that the projections are

engageable with corresponding the recesses on the said one of the discs.

7. An apparatus as claimed in Claim 5 in which the disc includes projections and
the clutch ring includes corresponding recesses such that the projections are engageable

with the corresponding recesses on the clutch ring.

8. An apparatus as claimed in any one of Claims 1 to 7 in which the relatively
flexible member is secured at the said outer radial location by means of an outer

clamping ring.

-11 -
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9. An apparatus as claimed in any one of Claims 1 to 9 and further including a
reaction plate mounted on the shaft, the reaction plate having two or more sets of pins,
one of which said sets of pins being extendable through clearance openings in the
flexible member in order to contact a face of the said one of the discs, the pins of one of
the other said sets of pins engaging the relatively flexible member at an inner radial

location.

10. An apparatus as claimed in Claim 9 and further including a clamping nut
assembly which is threadedly mounted on the shaft in order to force the reaction plate
into contact with the said one of the discs by means of the respective one of the said sets

of pins.

11. An apparatus as claimed in any one of Claims 1 to 9 in which the other one of
said discs is mounted for rotation with the shaft, and includes abutment means to prevent

axial movement.

12. An apparatus as claimed in any one of Claims 1 to 11 in which the output
disc assembly is mounted on bearing means which have part spherical co-operating
surfaces thereby allowing the disc assembly to rotate relative to the shaft and to adopt

a plane of rotation other than normal relative to the shaft.

13. An apparatus as claimed in Claim 1 in which the flexible member is secured to

the reaction plate of the end load mechanism.

14. An apparatus as claimed in Claim 13 in which the flexible member is secured
to the reaction plate and the sleeve by means of a bolt arrangement or a rivet

arrangement.

15. An apparatus as claimed in any one of Claims 1 to 14 in which the flexible

member is secured to the disc by means of a bolt or rivet arrangement.

-12-
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16. An apparatus as claimed in any one of the preceding claims in which the
flexible member is pre-shaped or pre-loaded such that upon application of the end load it

is substantially perpendicular to the axis of said shaft.

17. An apparatus as claimed in any one of the preceding claims in which the
variator comprises two input discs and the output discs, said output discs being

positioned back-to-back and being sandwiched between the two input discs.

18. An apparatus as claimed in any one of Claims 1 to 16 in which the variator
comprises two input discs and two output discs, said input discs being positioned back-

to-back and being sandwiched between the two output discs.

-13 -



WO 99/34133 PCT/GB98/03734

1/4
Fig.1.
12 \Z/Lj/ i 1
T~ =

10 ‘
) / v
C w !
/+ +\ ]

N = 26

=1




PCT/GB98/03734

WO 99/34133

2/4

ve

ay

89

0S

14



WO 99/34133 PCT/GB98/03734

3/4

72

\
N N

©
© 8

64

w
o o0 ©
N

8\:\_ e ,\ //7%/&:\\&\\\\\\ N
IR ////////// G/

%Q

lJ

L

S+,
68 %~
o

<t =
O
LL

o

~

1

© (o] \
N Oy © 9 Q
50 3R AN e\, &
' \\\\\/r A\%
N

o= S
L 4 ;
@ I H © o 3o S: Q
o
-

Fig.3.




PCT/GB98/03734

WO 99/34133

4/4

80—

0Ll

)
N

%

NI )

AN

N\

N\

=

A
NN

SN NN NN NNNNN

NN\

N

AL

‘9014

¥9
oLt

801

4]

pe

L—901|

Ve

™
901t

- CE

SRR OSNNNNN

20}

v,

SONNNNN /////E///

N

SN

¥9

‘G614

A

N
NN

¢t
oL

—001

—VE

VS

— 001




INTERNATIONAL SEARCH REPORT

Inter nai Application No

PCT/GB 98/03734

A. CLASSIFICATION OF SUBJECT MATTER

IPC 6 F16H15/38

According to intemationat Patent Classification (1PC) or to both nationai ciassification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system foliowed by classification symbols)

IPC 6 F16H

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consuited during the international search (name of data base and, where practical, search terms used)

C.DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A GB 436 363 A (CLOUDSLEY, JOHN LESLIE)

see figures 3,4

see page 3, right-hand column, line 101.-
page 5, right-hand column, line 92

A GB 431 199 A (CLOUDSLEY, JOHN LESLIE)
see page 1, left-hand column, line 33 -
page 2, left-hand column, line 2

see figures 1-3

see page 3, right-hand column, Tine 75 -
page 4, right-hand column, line 4

A FR 2 643 123 A (S0LO) 17 August 1990
see page 7, line 16 - line 21

see figure 1

A US 2 157 066 A (MADLE, A.) 2 May 1939
see figure 1

1,12

El Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents :

“T" fater document published after the international filing date

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tal. (+31-70) 340-2040, Tx. 31 651 epo nl,

WA N - L or priority date and not in conflict with the application but

A" document defining the general state of the art which is not citgd to Snderstand the principle or theory up:ﬁienying the
considered to be of particular relevance invention

"E" earlier document but published on or after the international “X* document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot ba considered to

"L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of another "y document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

"Q" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled

“P" document published prior to the internationai filing date but in the art.
later than the priority date claimed "&" document member of the same patent family

Date of the actual completion of the intemational search Date of mailing of the international search report

9 March 1999 15/03/1999
Name and mailing address of the ISA Authorized officer

Fax: (+31-70) 340-3016 Van Prooijen, T

Form PCT/ISA/210 (second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT

«nformation on patent family members

Inter nal Application No

PCT/GB 98/03734

Patent document

cited in search report Puﬂfgﬁon Pﬁ?&iﬁ?’s‘? Pu%ﬁion
GB 436363 A NONE
GB 431199 A NONE
FR 2643123 A NONE
UsS 2157066 A 02-05-1939 NONE

Fomn PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

