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[57] ABSTRACI‘ 
A light beam scanning apparatus has a rotatable polygo 
nal mirror member for scanning a light beam[,] and a 
rotary shaft[, means for holding the rotary shaft and 
the rotatable polygonal mirror member] that are held 
integrally, [means] a support for rotatably supporting 
the rotary shaft, [drive means] a driver for rotating the 
rotary shaft, the [drive means] drover having a rotat 
able member having a magnet and made integral with 
the rotary shaft, and a coil member provided on the 
rotary shaft side with respect to the rotatable member 
so as to be opposed to the magnet, and [means] a 
holder for holding the coil member on the body of the 
apparatus. 
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LIGHT BEAM SCANNING APPARATUS 

Matterenclosedinheavybraelrets [ ] appearsinthe 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an apparatus for scanning a 

light beam such as a laser beam. The ?eld to which the 
present invention is particularly suited is a recording 
apparatus such as a copying apparatus or a printer 
which uses a light beam to accomplish image formation. 

2. Description of the Prior Art 
There has heretofore been utilized a light beam scan 

ning apparatus of [the] a construction as shown in 
FIG. 1 of the accompanying drawings wherein a rotat~ 
able polygonal mirror is ?xedly held on a rotary shaft 
and deflects a light beam. 
The construction of FIG. 1 will hereinafter be de. 

scribed brie?y, In FIG. 1, reference numeral 1 desig 
nates a well-known rotatable polygonal mirror member 
having side surfaces as mirror surfaces, reference nu 
meral 2 denotes a rotary shaft, and reference numeral 5 
designates a rotating device (hereinafter referred to as 
the motor) as rotary shaft driving means. 

In the construction of FIG. 1, the rotary shaft 2 is 
supported by bearing members 7 and 8 such as ball 
bearings provided in the immovable portions 17 and 18, 
respectively, of the casing 6 of the rotating device 5. 
The motor 5 has a stator 10 mounted on the inner wall 
of the casing 6 and having a stator coil 9, and a rotor 
magnet 11 mounted on the rotary shaft 2. By [a] 
power being supplied to the stator coil 9, the magnet 11 
is rotated with the shaft 2, whereby the polygonal mir 
ror member 1 is rotated and scans a light beam. 

In FIG. 1, reference numeral 12 designates a com 
pression spring positioned between an immovable por 
tion 16 in the casing 6 and the bearing member 8. Refer 
ence numeral 13 denotes a rotation detecting disk 
mounted on the rotary shaft, reference numeral 14 des 
ignates a rotation detecting sensor, and reference nu 
meral l5 denotes a set screw for fixing the‘ rotatable 
polygonal mirror member to the rotary shaft. 
The use of the light beam scanning apparatus of this 

type causes the image or the beam to be disturbed by a 
repeated use. and high-speed rotation of such apparatus 
also causes the image or the beam to be disturbed. The 
problem that. due to such disturbance, the image to be 
formed is not obtained or the beam is not properly 
scanned has been difficult to overcome. Such a difficult 
problem has several basic causes. The main ones of 
these causes are the surface fall of the polygonal mirror 
resulting from the difficulty encountered in adjustment 
of unbalance and the adherence of lubricant to the po 
lygonal mirror which [occurs from] is throw: of by 
the bearing members. The surface fall is the irregularity 
of each mirror surface relative to a certain reference 
surface when a laser beam emitted from a predeter 
mined position is scanned onto a light-receiving mem 
ber such as a photosensitive medium by the re?ection of 
the rotatable polygonal mirror. Speci?cally, as shown 
in FIG. 2 of the accompanying drawings, a beam emit 
ted from a laser device is reflected by a mirror surface 
In of the rotatable polygonal mirror 1 and reaches a 
photosensitive medium 3, and in that case, if the mirror 
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2 
surface In causes great irregularity as indicated by lb 
relative to the reference surface, the position of the 
beam 4 scanned onto the photosensitive medium 3 dif 
fers as indicated by 4b from mirror surface to mirror 
surface and therefore, the irregularity appears as pitch 
irregularity of the image or the image disappears. 

In FIGS. 2a, 2b and 2c of the accompanying draw 
ings, the deformation of the rotatable polygonal mirror 
1 when it is mounted on the rotary shaft is indicated by 
a broken line. 
To mount the well-known rotatable polygonal mirror 

member 1 having side surfaces as mirror surfaces onto 
the rotary shaft 2 operatively associated with a rotative 
driving device, there would occur to mind ?xing de 
vices as shown in FIGS. 2a, 2b and 2c. The fixing de 
vice shown in FIG. 2a is such that receiving member 19 
having a receiving surface 19a orthogonal to the rotary 
sha? 2 is ?xedly mounted on the rotary shaft 2 and the 
rotatable polygonal mirror member 1 is ?xed to the 
receiving member 19 by means of three [to] or four 
screws 15a. In such a structure, deformation is caused 
between the vicinity of the portions of the rotatable 
polygonal mirror member which are ?xed by the 
screws and the portions which are not ?xed by the 
screws, and this in turn may cause the surface fall. The 
fixing device shown in FIG. 2b is such that to prevent 
the occurrence of the surface fall in the structure shown 
in FIG. 2a, rigid ring plates 20 are interposed between 
the heads of the fixing screws 15a and the rotatable 
polygonal mirror member 1, and again in this case, the 
surface fall similar to that in the case of FIG. 2a occurs 
more or less. Also, in the case of FIG. 2a, the irregular 
ity of the fastening torques of the screws directly affects 
the surface fall. The ?xing device shown in FIG. 2c is 
such that the boss portion 1b of the rotatable polygonal 
mirror member 1 is threaded and the polygonal mirror 
member is ?xed to the rotary shaft 2 by a set screw 15, 
and again in this case, the surface fall occurs due to the 
backlash with respect to the rotary shaft 2. Also, where 
a form similar to that shown in FIG. 2c is adopted and 
the rotatable polygonal mirror member I is ?xed to the 
rotary shaft 2 not by screws but by an adhesive agent, 
the same result occurs due to the irregularity or the like 
of the adhesive agent. 
Where the rotatable polygonal mirror member is thus 

fixed by means of screws or the like, the unbalance 
during rotation becomes particularly great and there 
fore, adjustment of such unbalance becomes necessary. 
However, the unbalance is greatly varied simply by 
turning the screws several times and therefore, the ad 
justment of the unbalance is [highly] very difficult, and 
this leads to irregularity of products and increased man 
ufacturing cost. In addition, the apparatus becomes 
bulky to achieve the stability of rotation and accord 
ingly becomes heavy in weight. 

Thus, compact, light-weight light beam scanning 
apparatuses have been desired and moreover, appara 
tuses which are high in scanning accuracy and capable 
of effecting beam scanning at high speeds have been 
desired eagerly from the viewpoint of enhanced record 
ing speed as well. 

In the construction of the rotating device as described 
above, a part of the bearing member 7 is exposed to the 
rotatable polygonal mirror member 1 side and oil mist 
21 created from the lubricant in the bearing 7 with 
rotation scatters outwardly during rotation of the shaft, 
whereby the oil mist adheres to the mirror surfaces of 
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the rotatable polygonal mirror member 1, and this has 
resulted in the reduced re?ection factor of the polygo 
nal mirror member. To prevent this, sealing such as 
magnetic seal or labyrinth is provided near the bearing 
member, but the effect thereof is not sufficient when 
viewed from the viewpoint of long-time use and in the 
apparatuses of the high-speed rotation type, accurate 
scanning of the beam is difficult and image vibration is 
liable to occur. 

In the past, there has been no light beam scanning 
apparatus which can prevent the reduction in scanning 
accuracy resulting from such cause and moreover, there 
has been no light beam scanning apparatus which can be 
made compact. 

SUMMARY OF THE INVENTION 

The present invention chie?y intends to improve the 
aforedescribed beam scanning accuracy and rationally 
solve each or all of the above-noted problems. 

It is a primary object of the present invention to pro 
vide a light beam scanning apparatus which maintains 
good scanning accuracy even if it scans a light beam at 
a high speed. 

It is another object of the present invention to pro 
vide a compact light beam scanning apparatus which is 
capable of effecting high-speed scanning. 

It is still another object of the present invention to 
provide a light beam scanning apparatus which permits 
the ?nal adjustment during assemblage of parts to be 
simpli?ed or almost eliminated. 

It is yet still another object of the present invention to 
provide a light beam scanning apparatus in which the 
surface vibration and surface fall of the polygonal mir 
ror and/or [stain] contaminants such as oil mist which 
will reduce the scanning accuracy can be prevented. 
Other objects of the present invention will become 

apparent from the following detailed description taken 
in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration of a light beam 
scanning apparatus according to the prior art; 

FIG. 2 is a schematic illustration of a recording appa 
ratus to which a light beam scanning apparatus is ap 
plied; 
FIGS. 2a, 2b and 2c illustrate the disadvantages pecu 

liar to the conventional methods of mounting a rotat 
able polygonal mirror; 
FIG. 3 illustrates an embodiment of the present in 

vention; - 
FIG. 4 illustrates another embodiment of the present 

invention; 
FIG. 5 illustrates the shape of a resilient member 22 

shown in FIG. 4; - 
FIG. 6 illustrates the mounting of the resilient mem 

ber 22 onto a rotary shaft 2; 
FIGS. 7 to 9 illustrate various embodiments of the 

holding means of the rotatable polygonal mirror mem 
ber according to the present invention; and 

FIG. 10 illustrates still another embodiment of the 
present invention. ' 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Before embodiments of the present invention are 
described by reference to FIGS. 3 to 10, an example of 
the recording apparatus to which the present invention 
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4 
is applicable will be described brie?y by reference to 
FIG. 2. 
The aforedescribed rotatable polygonal mirror mem 

ber 1 is fixed to the rotary shaft 2 by holding means to 
be described and is stably driven by drive means to be 
described. A light beam modulated by a signal to be 
recorded from a laser device 30 enters the rotatable 
polygonal mirror member 1. The light beam is scanned 
by rotation of the polygonal mirror and the scanned 
light beam enters a light-receiving member 3 such as a 
photosensitive medium and records a desired image. 
A uniformly charged surface is preformed on the 

light-receiving member 3 such as a photosensitive me 
dium by conventional cleaning means 3 and charging 
means 29 acting thereon. Thereafter, as the light-receiv 
ing member 3 is rotated, the light beam 4 is applied 
thereto and simultaneously therewith, secondary charg 
ing means 31 acts to form a latent image, whereafter the 
latent image is developed into a visible image by devel 
oping means 32. The visible image is transferred to a 
recording medium such as paper by means 33 for trans 
fer or transfer simultaneously with fixing. 
Now, a feature of the construction for stabilizing the 

light beam 4 is that. as shown in FIG. 3, outer-rotor 
type drive means 41 is applied to the rotatable polygo 
nal mirror member 1. As can be seen in [FIG. 2] FIG. 
I is compared with FIG. 3, in FIG. 3, a coil member 
having a stator 35 as an immovable portion and a stator 
coil 34 is provided near the rotary shaft 2. and an outer 
rotor 36 as a rotatable member made integral with a 
magnet 37 as a movable portion is made integral with 
the rotary shaft by a coupling portion 36a, the magnet 
37 being disposed in opposed relationship with the sta 
tor coil 34. If the outer-rotor-type drive means 41 is thus 
used, the height of the body of the light beam scanning 
apparatus can be decreased and in addition, rotation of 
the rotatable polygonal mirror 1 can be stabilized, be 
cause the outer rotor 36 creates a great moment of iner 
tia. Thus, the surface vibration of the rotatable polygo 
nal mirror member 1 can be prevented considerably. 
The construction of FIG. 3 will be described in more 

detail and the embodiment of FIG. 4 will also be de 
scribed. 
The rotary shaft 2 is two-point-supported by a bear 

ing member 7 provided in the immovable portion 17 of 
the drive means 41 and positioned between the rotor 36 
and the rotatable polygonal mirror member 1 and a 
bearing member 8 positioned within the rotor 36 and 
fixed to an inner cylinder 39 which in turn is fixed to the 
center of a casing 6. The stator 35 provided with the 
stator coil 34 is mounted on the outer wall of the inner 
cylinder 39, and the rotor magnet 37 is mounted on the 
inner wall of the outer cylinder 36b of the rotor 36 
which is concentric with the inner cylinder 39, the 
upper wall of the rotor being secured to the rotary shaft 
2 by means of a coupling portion 36a. By the coil 34 
being supplied with a power from power supply means, 
not shown, the rotor 36 is rotated with the shaft 2, 
whereby the polygonal mirror member 1 is also rotated 
with the shaft 2 to thereby scan the light beam. Desig 
nated by 38 is a compression spring positioned between 
the bearing member 8 and the coupling portion 36a of 
the outer rotor 36 to control the up and down move— 
ment of the outer rotor. Reference numeral 13 desig 
nates a rotation detecting disk attached to the lower end 
of the rotary shaft, and reference numeral 14 denotes a 
rotation detecting sensor which controls the rotation of 



Re. 33,721 
5 

the polygonal mirror member by rotation control 
means, not shown. 
FIG. 4 shows an embodiment substantially similar to 

that shown in FIG. 3. In FIG. 3 the rotor 36 holding the 
rotor magnet 37 is surrounded by the casing 6 of the 
drive device and the upper bearing member 7 is exposed 
on the rotatable polygonal mirror member side and 
therefore, oil mist [of] created from the lubricating oil 
within the bearing member 7 may scatter toward the 
rotatable polygonal mirror member as indicated by 
arrows during rotation of the shaft 2 to [stain] adhere 
to the polygonal mirror member and reduce the reflec‘ 
tion factor thereof, thereby causing a reduced scanning 
characteristic such as density irregularity of image. In 
contrast, in the embodiment shown in FIG. 4, the rotor 
36 holding the rotor magnet 37 is secured to and made 
integral with the rotary shaft 2 so as to position the 
bearing member 7 on the side opposite to the rotatable 
polygonal mirror member 1 and both of the bearing 
members 7 and 8 are covered by the rotor 36 and there 
fore, oil mist created from within the bearing member 7 
only scatters in the lower portion of the device than the 
rotor 36 as a rotatable member, as indicated by arrows. 
Accordingly, the oil mist does not scatter toward the 
rotatable polygonal mirror member 1 to stain the mirror 
surfaces thereof because the bearing members 7 and 8 
supplied with lubricant and the rotatable polygonal 
mirror member are substantially shielded from each 
other by the rotor 36. 

Also, in FIG. 3, a receiving member 40 having a 
receiving surface 40a orthogonal to the rotary shaft 2 is 
?xedly mounted on the shah 2, and the mounting refer 
ence surface 1c of the rotatable polygonal mirror mem 
berl?ttedontotherotaryshaftiscausedtobear 
against the circular receiving surface 40a of the receiv 
ing member 40. Moreover, in the central inner diametral 
portion near the shaft, the central portion of the polygo 
nal mirror member 1 is resiliently pressed by a resilient 
member 22 as pressing means restrained by the rotary 
shaft 2, and the rotatable polygonal mirror member 1 is 
held between the resilient member 22 and the receiving 
member 40, whereby the rotatable polygonal mirror 
member 1 is ?xed on the rotary shaft 2. That is, the 
polygonal mirror member 1 is integrally and ?xedly 
held to both of the receiving member 40 and the shaft 2 
by the friction force between the polygonal mirror 
member and the receiving surface 40a of the receiving 
member 40. By the member 1 being thus ?xed to the 
rotary shaft in such a manner that it is held between the 
resilient member and the positioning member, no unrea 
sonable force is applied to the polygonal mirror member 
1, nor any mounting backlash is created and therefore, 
the aforementioned surface fall does not occur and thus, 
good image recording and stable beam scanning be 
come possible. 

In FIG. 4, the receiving surface as the positioning 
surface of the positioning member is provided on the 
end wall of the rotor 36 holding the rotor magnet 37 so 
that the rotor 36 itself serves also as the receiving mem 
ber. That is, a receiving surface 36c orthogonal to the 
rotary shaft 2 is formed on the inner end surface of the 
rotor 36 which faces the rotary shaft, and the mounting 
reference surface 1c of the rotatable polygonal mirror 
member 1 is caused to bear against the receiving surface 
36c and moreover, the rotatable polygonal mirror mem 
ber l is held between a resilient member 22 similar to 
that shown in FIG. 3 and the rotor 36, whereby the 
rotatable polygonal mirror member 1 is ?xedly held on 
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6 
the rotary shaft 2. Thus, the center of gravity of the 
rotatable body including the rotatable member and the 
polygonal mirror member becomes further lower and 
therefore, the stability of rotation can be further im 
proved and further compactness of the apparatus can be 
achieved. 

Also, in FIGS. 3 and 4, the radius of each member 
with the center 0 of the rotary shaft 2 as the reference is 
set in a predetermined relationship for stabilizing the 
rotation of the rotatable polygonal mirror member 1. 

First is the relationship between the outer rotor 36 
and the rotatable polygonal mirror member 1. In the 
above-described apparatus, the outer rotor 36 has its 
cross-section with respect to the direction of the rotary 
shaft formed substantially in an inverted U-shape, that 
is, formed by an outer cylinder 36b forming a cylindri 
cal portion and the upper lid 36d of this outer cylinder 
36b. In the outer rotor 36 of such shape, the radius of 
gyration thereof is one half of the outside diameter L of 
the outer cylinder 36b and if the radius of gyration of 
the rotatable polygonal mirror member 1 is one half of 
the outside diameter 1 thereof, there is the relation that 
L/2> i, that is L> 1. This leads to the effect of endow 
ing not the polygonal mirror member 1 but the other 
rotatable member 36 with a great moment of inertia and 
alleviating the degree of unbalance created in the polyg 
onal mirror member 1 and the holding means therefor. 
The radius of gyration of the rotatable polygonal 

mirror member 1 may also be one half of the distance 1' 
from a mirror to the mirror opposed thereto. 
Second is the relationship of size between the rotat 

able polygonal mirror member 1 and the positioning 
surface. The mounting reference surface 10 of the mem 
ber I is subjected to surface working of considerably 
high accuracy, but there occurs a surface fall even if it 
is accurately held by the holding means, and this has 
sometimes led to reduced beam scanning accuracy. As a 
result of a detailed study, it has been found that making 
the positioning surface larger than the mounting refer 
ence surface of the polygonal mirror member to in~ 
crease the stability rather creates great irregularity of 
each product under the influence of the mirror edge 
portion. That is, it has often been experienced that the 
edge portion of the polygonal mirror member 1 which 
is frequently handled is deformed by striking against 
another part for some reason or other and after all, it 
cannot be stably mounted on the positioning surface. 
To solve such a problem, only the vicinity of the 

center of rotation of the polygonal mirror member 1 is 
made into the mounting reference surface correspond 
ing to the positioning surface. That is, the positioning 
surface is provided on that side of the rotary shaft 
which is inside the radius of gyration 5 (preferably 5') of 
the polygonal mirror member 1. The radius 1* when the 
positioning surface is made into a circular flat surface 
surrounding the rotary shaft 2 should suitably be 
smaller than ‘i (or i’). It is important for improving the 
stability that the positioning surface is a ?at surface 
surrounding the rotary shaft 2. 

Third is the relationship between the resilient mem 
ber 22 as the pressing member and the positioning sur 
face. The inventors have confirmed that the great factor 
for preventing the surface vibration and surface fall of 
the rotatable polygonal mirror member lies in the mem 
ber provided around the polygonal mirror member. 
That is, as the outside diameter of the member which is 
in direct contact with or imparts as extraneous pressure 
to the rotatable polygonal mirror member is smaller 
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than the outside diameter of the polygonal mirror mem 
ber itself and such member is more concentrated at the 
central portion whereat the rotary shaft lies, the degree 
of in?uence upon rotation becomes smaller. However, 
it has also been con?rmed that such member being con 
centrated simply at the central portion is not sufficient 
but the following condition must be satis?ed. 
That is, in the embodiments as shown in FIGS. 3, 4 

and 7-10 wherein the polygonal mirror member is held 
between the positioning surface and the pressing mem 
ber (not fastened by bolts), the acting surface by which 
the pressing member presses the polygonal mirror mem 
ber should optimally be inside the positioning surface, 
and preferably be substantially coincident with the out 
side diameter of the positioning surface. If FIG. 4 is 
used, this may be shown by the fact that the outside 
diameter 1| of the circular positioning surface and the 
outside diameter 10 of the resilient member are in the 
relation that 11> 10, preferably 11:10. 
That is, it is preferable that the acting surface on 

which the pressing means acts and the surface which 
the positioning surface supports be in a mutually corre 
sponding relationship (the acting surface éthe support 
ing surface) and be infinitely in the relationship that the 
acting surface=the supporting surface. the portion at 
the outside diameter thereof. 
The above-described first, second and third relation 

ships of magnitude individually achieve an excellent 
effect, and a combination of any two of these relation 
ships leads to a more excellent result and a combination 
of all the three relationships exhibits even more excel 
lent stability and can eliminate or simplify the adjust 
ment of unbalance and can make the assemblage very 
easy. 
The ?xed state of the rotatable polygonal mirror 

member 1 of FIGS. 3 [or] and 4 will hereinafter be 
described in detail in the order of assemblage. First, the 
receiving member 40 (FIG. 3) or the rotor 36 (FIG. 4) 
is press-fitted to the rotary shaft 2. Subsequently, to 
provide the accuracy of the perpendicularity of the 
receiving surface 40a (or 36c) which receives the rotat 
able polygonal mirror member 1, secondary working of 
the receiving surface ‘0a is effected with the rotary 
shaft 2 as a guide. Then, the rotatable polygonal mirror 
member 1 is mounted so that the mounting reference 
surface 1c thereof and the receiving surface 40a (or 36c) 
face each other, whereaiter the resilient member 22 is 
pushed in while being pressed from above it. 
FIG. 5 shows a detailed enlarged view of the resilient 

member 22. As shown, the resilient member 22 com 
prises a disk-like resilient member (push nut) in which 
the diameter d] of the opening in the central inside 
diameter portion fitted to the rotary shaft before mount 
ing is smaller than the diameter d of the rotary shaft and 
which has several splits 22a provided radially thereof 
and a flat disk surface portion 22c. This resilient mem 
ber is pushed in from one end of the rotary shaft 2, as 
indicated by an arrow in FIG. 6. The diameter d| of the 
inner opening of the resilient member 22 is smaller than 
the diameter d of the rotary shaft 2, but since the several 
splits 22a are provided radially from the inside diameter 
portion of the resilient member, the resilient member 
may be mounted simply by applying a certain degree of 
pressure thereto due to the springy property of the 
portion 22b thereof which fits on the rotary shaft 2 
when it is pushed in from above. After the rotatable 
polygonal mirror member 1 has been held down by the 
resilient member as shown in FIG. 7, the ?at disk sur 
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8 
face portion 22c presses the member 1 and the portion 
22b eats into the rotary shaft 2, and a considerable thrust 
force is uniformly applied to the periphery of the rotary 
and 2 and in the circumferential direction of the rotat 
able polygonal mirror member 1, so that the rotatable 
polygonal mirror member I is secured without being 
deformed. In this case, the aforementioned thrust force 
is of course sufficient for the rotary shaft and the rotat~ 
able polygonal mirror member to be capable of rotating 
together. 

In FIG. 7, the diameter 1' of the polygonal mirror 
member 1 is much smaller than the diameter L of the 
outer rotor 36, and the outside diameter 13 of the ?at 
disk surface portion 22c of the resilient member 22 as 
the pressing means is made coincident with the outside 
diameter of the positioning surface 36c. 

In the above-described embodiment, the resilient 
member is restrained on the rotary shaft at the inner end 
of the portion 22b thereof and the reference surface of 
the rotatable polygonal mirror member is urged against 
the receiving surface by the resiliency of the resilient 
member itself. In contrast, embodiments in which the 
restraining portion as the control means for the rotary 
shaft and the resilient member are made discrete from 
each other are shown in FIGS. 8 and 9. 

In the embodiment shown in FIG. 8, the resilient 
member comprises a compression spring 23, and a re 
straining member 24 (e.g., an E-ring or the like) for 
restraining the compression spring on the rotary shaft 2 
at the center thereof is provided. The restraining mem 
ber 24 acts as the upper limit control means of the spring 
23 and applies the thrust force of the spring 23 to the 
rotatable polygonal mirror member 1. Thus, to impart a 
uniform thrust force to the rotatable polygonal mirror 
member, a keep ring 25 formed of a rigid material is 
provided so as to intervene between the compression 
spring 23 and the rotatable polygonal mirror member. 

In the embodiment shown in FIG. 9, the resilient 
member 23 and keep ring 25 of FIG. 8 are likewise 
provided and instead of the restraining member 24 of 
FIG. 8, a disk-like resilient member (push nut) 26 as 
shown in FIG. 9 is used. In a case where the push nut 
alone is provided, a uniform pressure force is required 
during the mounting of the push nut in order that the 
rotatable polygonal mirror member and the push nut 
may be completely in intimate contact with each other, 
but in the case of FIG. 9, a positioning member 27 ?tted 
to the rotary shaft is provided in contact with the rotat 
able polygonal mirror member 1. Even if the push nut is 
obliquely mounted, this mounting is effected through 
the projected restraining portion 27a of the positioning 
member 27, the resilient member 23 and the keep ring 25 
and therefore, a uniform force is applied to the rotatable 
polygonal mirror member, which is thus secured with 
out being deformed. In this case, one of various mem 
bers. such as cylindrically shaped rubber and a wave 
‘washer. can be used as the resilient member. Also, 
working and adhesive ?xing may of course be used with 
said means so as not to impart distortion to the polygo 
nal mirror member. 
As described above, the reference surface of the ro 

tatable polygonal mirror member is caused to strike 
against the receiving surface of the receiving member 
whose accuracy (perpendicularity) relative to the ro 
tary shaft is sufficiently guaranteed and the rotatable 
polygonal mirror member is held by the resilient mem 
ber to which a thrust force is uniformly applied in the 
circumferential direction and therefore, deformation 
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(surface fall) of the rotatable polygonal mirror member 
is prevented and control of the screw fastening torque is 
unnecessary in construction, and this leads to obtain 
ment of the effect that the productivity during assem 
blage and manufacture is improved. 

Further, in FIGS. 8 and 9, the area of the acting 
surface on which the pressing means 24, 23, 25 acts, i.e., 
the area in which the keep ring 25 bears against the 
rotatable polygonal mirror member 1 (or the area in 
which the keep ring 25 and the positioning member 27 
bear against the member 1) is equal to the area of the 
positioning surface and the outside diameters are coinci 
dent with each other, i.e., 14. As previously described, 
the embodiments of FIGS. 8 and 9 have the third rela 
tion of magnitude and therefore ensure more stable 
rotation. 
FIG. 10 shows an example of the apparatus which is 

particularly high in stability and degree of uniform 
pressurization and in which surface fall and surface 
vibration are prevented. and compactness, prevention 
of adherence of oil mist and ease of assemblage have all 
been realized. Basically, this apparatus is the same as the 
embodiment of FIG. 4 in the drive device 5 and in that 
it satis?es all of the ?rst, second and third relationships 
of magnitude. 
The structural difference between FIG. 4 and FIG. 

10 resides in the pressing means for fixing the reference 
surface of the rotatable polygonal mirror member 1 into 
intimate contact with the positioning surface. 

In FIG. 10, the pressing means provided at the center 
of rotation uses a wave washer 43 as the resilient mem 
ber, and has a sleeve 45 provided with a restraining 
portion 45a projected to press the wave washer 43 and 
a C-ring 44 for controlling the upper limit movement 
thereof. The wave washer 43 is so positioned as to di 
rectly press the rotatable polygonal mirror member, and 
the sleeve 45 is slightly spaced apart from the rotatable 
polygonal mirror member by the resiliency of the wave 
washer 43 when its upper limit movement is controlled 
by the C-ring 44. However, the sleeve 45 may be 
brought into contact with the polygonal mirror member 
if the pressure of contact P between the sleeve 45 and 
the member 1 and the pressure of contact Q between the 
wave washer 43 and the member 1 satisfy the relation 
ship that PéQ. 

‘ The diameter of the acting surface by which the wave 
washer 43 resiliently presses the rotatable polygonal 
mirror member 1 is substantially coincident with the 
diameter of the positioning surface 36c. Thus, the dis 
tortion of the rotatable polygonal mirror member be 
comes 

The eil'ects of the sleeve 45 are: (I) it acts as the guide 
of the wave washer (resilient member) to eliminate 
eccentricity and prevent the occurrence of unbalance; 
and (2) it can determine the amount of contraction of 
the wave washer constantly and therefore can control 
the pressure force of the rotatable polygonal mirror 
member at a predetermined value and can prevent any 
excessive distortion. 

It is practically preferable to determine the aforemen 
tioned ?rst, second and third relations of magnitude and 
the weight of each member so as to satisfy the following 
condition: 
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10 
where 

m: rotational angular speed of the motor of the drive 
means (rad/sec.) 

'y: radius in which unbalance exists (mm) 
w: unbalance weight (g) 
W: total weight of the rotating member (Kg). 
Now, simply from the viewpoint of oil mist adher 

ence prevention, as shown in FIGS. 4 and 10, use can be 
made of a method of securing the rotatable polygonal 
mirror member to the end wall of the rotor by means of 
set screws, a method of adhesively securing the rotat 
able polygonal mirror member to the end wall of the 
rotor or other suitable ?xing method. 

In the above-described constructions of FIGS. 3 and 
10, the end wall of the rotor is securely ?tted to the 
rotary shaft outside the bearing portion and therefore, 
the bearing is not exposed on the rotatable polygonal 
mirror member side. Accordingly, the oil mist 21 cre 
ated in the bearing portion scatters toward the interior 
of the rotor 36, that is, does not go out of the bearing 
portion [to stain] and adhere to the mirror surfaces of 
the rotatable polygonal mirror member and thus, there 
is no possibility of reducing the reflection factor of the 
mirror surfaces. Also, it is not always ‘necessary to pro 
vide a packing such as a labyrinth or a magnetic seal, 
and this leads to improved productivity during assem 
blage or manufacture. 
The present invention is not restricted to the 

abovedescribed embodiments, but it covers all of em 
bodiments based on the technique of the present inven 
tion, as well as any combinations of the ahovedescribed 
embodiments. 
What is claimed is: 
1. A light beam scanning apparatus comprising: 
a rotatable polygonal mirror member for scanning a 

light beam; ‘ 
a rotary shaft; 
means for holding said rotary shaft and said rotatable 

polygonal mirror member integrally; 
means for rotatably supporting said rotary shaft; 
drive means for rotating said rotary shaft, said drive 
means having a rotatable member having a magnet 
and made integral with said rotary shaft, and a coil 
member provided on the rotary shaft side with 
respect to said rotatable member so as to be op 
posed to said magnet; and 

means for securing said coil member to the body of 
said apparatus. 

2. A light beam scanning apparatus according to 
claim 1, wherein said rotatable member has said magnet 
concentric with said rotary shaft and the cross-section 
thereof with respect to the direction of said rotary shaft 
is substantially U-shaped. 

3. A light beam scanning apparatus according to 
claim 1 or 2, wherein said holding means has a position 
ing member ?xed to said rotary shaft above said rotat 
able member and moreover orthogonal to said rotary 
shaft and engaged with said rotatable polygonal mirror 
member. and a resilient member for pressing said rotat 
able polygonal mirror member against said positioning 
member and holding said rotatable polygonal mirror 
member between it and said positioning member, said 
resilient lnember being mounted on said rotary shaft. 

4. A light beam scanning apparatus according to 
claim 3, wherein said supporting means has a ?rst bear 
ing for supporting said rotary shaft between said hold 
ing means and said rotatable member, and a second - 
bearing for supporting said rotary shaft between said 
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rotatable member and the lower portion of the body of 
said apparatus. 

5. A light beam scanning apparatus according to 
claim 3, wherein the resilient member of said holding 
means has an engaging portion smaller than the outside 
diameter of said rotary shaft and resiliently deformable 
before it is mounted on said rotary shaft and engageable 
with said rotary shaft after it is mounted on said rotary 
shaft, and a pressing portion for pressing said rotatable 
polygonal mirror member. 

6. A light beam scanning apparatus according to 
claim 3, wherein the resilient member of said holding 
means has a compression spring member and a control 
member for controlling the movement of said compres 
sion spring member in a direction away from said rotat 
able polygonal mirror member. 

7. A light beam scanning apparatus according to 
claim 3, wherein said holding means has a positioning 
member for pressing having a cylindrical portion ?tted 
to said rotary shaft and a restraining portion projected 
outwardly from said cylindrical portion, said resilient 
member positioned between said rotatable polygonal 
mirror member and said restraining portion of said posi 
tioning member, and a second resilient member for 
pressing said restraining portion of said positioning 
member toward said rotatable polygonal mirror mem 
her. 

8. A light beam scanning apparatus according to 
claim 4, further having a compression resilient member 
wound on said rotary shaft and disposed between said 
rotatable member and said second bearing. 

9. A light beam scanning apparatus according to 
claim 7, wherein said holding means has a keep ring 
between said second resilient member and said rotatable 
polygonal mirror member. 

10. A light beam scanning apparatus comprising; 
a rotatable polygonal mirror member for scanning a 

light beam; 
a rotary shalt; 
means for holding said rotary shaft and said rotatable 

polygonal mirror member integrally; 
drive means for rotating said rotary sha?, said drive 
means having a rotatable member having a magnet 
and made integral with said rotary shaft, and a coil 
member provided on the rotary shaft side with 
respecttosaid rotatablemernbersoastobeop 
posed to said magnet; 

means for securing said coilmember to the body of 
said apparatus; and 

?rst and second bearing means for rotatably support 
ing said rotary shaft on the side opposite to said 
rotatable polygonal mirror member with respect to 
said rotatable member. 

11. A light beam scanning apparatus according to 
claim 10, wherein said rotatable member has said mag 
net concentric with said rotary shaft and the cross-sec 
tion thereof with respect to the direction of said rotary 
shaft is substantially inverted U-shaped, and said rotat 
able polygonal mirror member is shielded from the 
magnet of said rotatable member, said coil member and 
said ?rst and second bearing means by said rotatable 
member. 

12. A light beam scanning apparatus according to 
claim 11, wherein said holding means has a positioning 
surface made integral with said rotary shaft and said 
rotatable member, and a member for pressing said rotat 
able polygonal mirror member toward said positioning 
surface. 
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13. A light beam scanning apparatus according to 

claim 11 or 12, further having a side wall surface pro 
vided through a small gap relative to the supporting 
surface along the rotary shaft of the rotatable member 
holding said magnet. 

14. A light beam scanning apparatus according to 
claim 13, wherein said rotatable member has a radius of 
gyration greater than the radius of gyration of said 
rotatable polygonal mirror member. 

15. A light beam scanning apparatus according to 
claim 14, having, in succession from the upper portion 
thereof with respect to the direction of said rotary shaft, 
said pressing member, said rotatable polygonal mirror 
member, said positioning surface, said rotatable member 
and said ?rst and second bearing meats. 

16. A light beam scanning apparatus according to 
claim 15, having, in the central portion thereof with 
respect to the radial direction from said rotary shaft, 
said ?rst and second bearing means, said coil member, 
said magnet. the supporting surface of said rotatable 
member and said side wall surface. 

17. A light beam scanning apparatus comprising: 
a rotatable polygonal mirror member for scanning a 

light beam; 4 
a rotary shah; 
means for holding said rotary shaft and said rotatable 

polygonal mirror member integrally; 
support means provided with ?rst and second bear 

ings for rotatably supporting said rotary shaft, said 
polygonal mirror member, said ?rst beating and 
said second bearing being arranged on said rotary 
shaft in the named order; 

drive means for rotating said rotary shaft, said drive 
means having a rotatable member having a magnet 
and made integral with said rotary shaft, and a coil 
member provided on the rotary shaft side with 
respect to mid rotatable member so as to be op 
posed to said magnet, said rotatable member being 
lubricated with oil and being ?xed to said rotary 
shaft at a position between the ?rst bearing with 
lubricant of said support means and said rotatable 
polygonal mirror member to shield oil mist created 
from said ?rst bearing relative to said rotatable 
polygonal mirror member; and 

means for holding said coil member on the body of 
said apparatus. 

18. A light beam scanning apparatus according to any 
one of claims 1, 2, 10, 11 and 17, wherein said holding 
means has a circular positioning surface fixed to said 
rotary shaft to receive said rotatable polygonal mirror 
member and having a radius smaller than the radius of 
the lower surface of said rotatable polygonal mirror 
member. 

19. A light beam scanning apparatus according to 
claim 18, wherein said holding means has on said circu 
lar positioning surface a resilient member for» pressing 
said rotatable polygonal mirror member. 

20. A light beam scanning apparatus according to 
claim 19, wherein said resilient member of said holding 
means is provided so as to surround said rotary shaft so 
that the pressing surface thereof is substantially coinci 
dent with said circular positioning surface. 

21. A light beam scanning apparatus according to 
claim 19, wherein said holding means has a positioning 
member for pressing having a cylindrical portion ?tted 
to said rotary shah and a restraining portion projected 
outwardly from said cylindrical portion, said restrain 
ing portion being engaged with said resilient member. 
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22. A light beam scanning apparatus according to 
claim 21, wherein said holding means has a control 
member for controlling the movement of said position 
ing member relative to said rotatable polygonal mirror 
member. 

23. A light beam scanning apparatus according to 
claim 22, wherein the acting portions of said resilient 
member, said positioning member and said control 
member, respectively, are positioned on the rotary shaft 
side within the size of said circular positioning surface. 

24. A light beam scanning apparatus comprising: 
a rotatable polygonal mirror member for scanning a 

light beam; 
a rotary shaft; 
means for holding said rotary shaft and said rotatable 

polygonal mirror member integrally; 
means for rotatably supporting said rotary shaft; and 

drive means for rotating said rotary shaft, said 
drive means being provided with a rotatable mem 
ber having a magnet and made integral with said 
rotary shah, and a coil member provided on the 
rotary shaft side with respect to said rotatable 
member so as to be opposed to said magnet, the 
radius of gyration of said rotatable member being 
greater than the radius of gyration of said rotatable 
polygonal mirror member. 

25. A light beam scanning apparatus according to 
claim 24, wherein said holding means has a positioning 
surface for holding said rotatable polygonal mirror 
member, said positioning surface being inside the radius 
of gyration of said rotatable polygonal mirror member 
and being smaller in area than said rotatable polygonal 
mirror member. 

26. A light beam scanning apparatus according to 
claim 25, wherein said holding means has pressing 
means for pressing said rotatable polygonal mirror 
member toward said positioning surface. 

27. A light beam scanning apparatus according to 
claim 26. wherein said pressing means is a resilient mem 
ber. 

28. A light beam scanning apparatus according to 
claim 27, wherein said resilient member of said holding 
means is provided so as to surround said rotary shalt so 
that the pressing surface thereof is substantially coinci 
dent with said positioning surface. 

29. A light beam scanning apparatus according to 
claim 28, wherein said holding means has a positioning 
member for pressing having a cylindrical portion ?tted 
to said rotary shaft and a restraining portion projected 
outwardly from said cylindrical portion, said restrain 
ing portion being engaged with said resilient member. 

30. A light beam scanning apparatus according to 
claim 29, wherein said holding means has a control 
member for controlling the movement of said position 
ing member relative to said rotatable polygonal mirror 
member. 

31. A light beam scanning apparatus according to 
claim 30, wherein the acting portions of said resilient 
member, said positioning member and said control 
member, respectively, are positioned on the rotary shaft 
side within the size of said positioning surface. 

32. A light beam scanning apparatus according to 
claim 31, wherein said resilient member is a wave 
washer. 

33. A light beam scanning apparatus according to any 
one of claims 24 to 32. wherein said supporting means 
has two bearings with lubricant for supporting said 
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14 
rotary shaft, said bearings being positioned on the side 
opposite to said rotatable polygonal mirror member 
with respect to said rotatable member. 

34. A light beam scanning apparatus according to any 
one of claims 24 to 32, wherein said positioning surface 
is a surface made integral with said rotatable member. 

35. A light beam scanning apparatus according to 
claim 33, wherein said positioning surface is a surface 
made integral with said rotatable member. 

36. A light beam scanning apparatus according to 
claim 35, wherein said positioning surface is a circular 
surface made integral with said rotary shaft. 

37. A light beam scanning apparatus according to 
claim 34, wherein said positioning surface is a circular 
surface made integral with said rotary shaft. 

38. A light beam scanning apparatus comprising: 
a rotating member which is rotatable in one direction 

including a rotary shaft, a rotating mirror member jbr 
scanning a light beam. said rotating mirror member 
being disposed at a distal end of the rotary shaft. and 
a rotor member ?rr rotating said rotating member, the 
rotor member being disposed adjacent to said rotating 
mirror member; and 

bearing means for rotatably bearing said rotary shaft 
said bearing means being lubricated by oil and being 
provided at an opposite side to said rotating mirror 
member with respect to said rotor member. 

. 39. A light beam scanning apparatus according to claim 
38, wherein said rotor member has a larger radius of gyro 
tion than said rotating mirror member. 

40. A light beam scanning apparatus according to claim 
38. wherein said bearing means comprises ?rst and second 
bearing members which are provided at an opposite side 
relative to said rotating mirror member with respect to said 
rotor member. 

41. A light beam scanning apparatus according to claim 
40. wherein said first and second bearing members each 
comprises a ball bearing. 

42. A light beam scanning apparatus according to claim 
38, wherein said rotor member further includes a reference 
plane fbr attaching thereto said rotating mirror member, 
said rotating mirror member being fixed to the reference 
plane by being resiliently pressed. 

43. A light beam scanning apparatus according to claim - 
38, wherein said rotor member has a magnet. 

44. A light beam scanning apparatus comprising: 
a rotating member which is rotatable in one direction 
and includes a rotary shaft. a polygonal mirror mem 
berfbr scanning a light beam, and a rotor member for 
rotating the rotating member; and 

the polygonal mirror member having a smaller radius of 
gyrotion than that of the rotor member. 

45. A light beam scanning apparatus according to claim 
44. wherein said rotor member has a sur?zce for positioning . 
.saidpolygonal mirror member, to which surface said polyg 
anal mirror member is pressed to be fixed. 

46. A light beam scanning apparatus according to claim 
44, wherein said rotor member is equi-diumetrical disc— 
shaped. 

47. A light beam scanning apparatus according to claim 
‘4. wherein said rotor member comprises a magnet. 

48. A light beam scanning apparatus according to claim 
1. l0. I7. 24. 38. or 44. said apparatus being used?rr an 
exposure light source jbr effecting image-exposure to a 
movable light sensitive member of a laser beam printer. 
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