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MAGNIFICATION VIEWER 

[0001] This application is a divisional of application Ser. 
No. 09/761,086 ?led Jan. 15, 2001 (noW pending) Which is 
a continuation of application Ser. No. 09/062,936 ?led Apr. 
20, 1998, now US. Pat. No. 6,201,640, the disclosure of 
Which is fully incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to magni?cation 
vieWers Worn by surgeons and dentists. In particular, the 
invention relates to an assembly for optical vieWs or loupes 
Which alloW a user to adjust an objective lens at a prede 
termined distance from an eyepiece lens to vary the focal 
point. 

BACKGROUND OF THE INVENTION 

[0003] Magni?cation vieWers, including, but not limited 
to, pairs of magni?cation loupes, are Worn by dentists and 
surgeons for eXtended periods of time during clinical pro 
cedures. These vieWers are Worn to provide clarity of vieW 
While avoiding a hunched-over position that can result over 
time in debilitating neck and back strain, Which can also 
have an adverse effect on the success of the operation. The 
vieWers permit the clinician to operate at a greater Working 
distance from the patient. Higher magni?cation vieWers also 
reduce the clinician’s eXposure to aerosols. 

[0004] Because clinicians use magni?cation vieWers dur 
ing surgery and other procedure requiring manual precision, 
it is important that the vieWers be light-Weight, comfortable 
and have good clarity and Wide ?eld of vision While pro 
viding high magni?cation and good depth of ?eld. 

[0005] Surgical telescopes may be attached to a spectacle 
frame in one of tWo manners: outside-the-carrier or pre 

scription lens (“outside-the-lens”), on an adjustment mecha 
nism that provides for adjustment of the interpupillary 
distance and convergent angle variability, or through-the 
lens, permanently cemented and ?Xed in place. Magni?ca 
tion vieWers used by surgeons and dentists typically have a 
predetermined magni?cation. Neither the Working distance 
nor the magni?cation may be changed Without a tedious 
process of replacing either individual lens elements or the 
entire optical loupes themselves. Accordingly, there is a 
need for a simple method for changing the magni?cation of 
vieWers being Worn by a surgeon or dentist, as Well as for 
altering the Working distance of vieWers having a particular 
magni?cation. 

SUMMARY OF THE INVENTION 

[0006] In accordance With one embodiment of the inven 
tion, a housing for a magni?cation loupe is provided having 
an eyepiece portion for an eyepiece lens and a nose portion 
for an objective lens. The body portion for the eyepiece lens 
includes outer circumferential threads over Which the obj ec 
tive nose portion ?ts. The objective nose portion includes a 
pair of apertures for receiving a pin. The apertures are 
con?gured such that the pin forms a chord across the body 
of the nose portion and co-acts With the threads of the 
eyepiece body forming an aXial mechanical stop to prevent 
the nose portion from being removed during adjustment. 

[0007] Magni?cation loupes, according to the present 
invention, include a nose housing for an objective lens and 
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a body housing for an eyepiece lens. The system is con?g 
ured such that the magni?cation of the magni?cation loupe 
may be changed simply by removing the nose housing and 
replacing it With another. The Working distance for a par 
ticular magni?cation level may be adjusted by threading or 
unthreading the nose housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] A better understanding of the present invention is 
obtained When the folloWing detailed description is consid 
ered in conjunction With the folloWing draWings in Which: 

[0009] FIGS. 1A-1C are perspective vieWs of a magni? 
cation loupe in accordance With the present invention illus 
trating the connection of a pair of magni?cation loupes 
according to an embodiment of the present invention 
secured through the lenses of a pair of spectacles forming a 
magni?cation vieWer in accordance With the present inven 
tion; 

[0010] FIG. 2 is a perspective vieW of magni?cation 
loupes according to the present invention secured to an 
adjustable nose piece for securing to a pair of spectacles; 

[0011] FIG. 3A is an eXploded perspective vieW of the 
magni?cation loupes assembly for the magni?cation loupes 
of FIGS. 1 and 2; 

[0012] FIG. 3B is a side cross-sectional vieW of the 
magni?cation loupe of FIG. 3A; 

[0013] FIG. 4 is a side-elevation vieW of a nose housing 
forming a portion of the magni?cation vieWers of FIGS. 1 
and 2; 

[0014] FIGS. 5A and 5B are side cross-sectional vieWs 
and detail side cross-sectional vieWs, respectively, of the 
housing of FIG. 4; 

[0015] FIG. 6 is a top plan vieW of the nose housing of 
FIGS. 4 and 5; 

[0016] FIG. 7 is a side elevational vieW of the eyepiece 
housing of FIGS. 1 and 2; 

[0017] FIGS. 8A-8C are side cross-sectional vieWs of the 
housing of FIG. 7, including details thereof; 

[0018] FIG. 9 is a top plan vieW of the eyepiece housing 
of FIGS. 7 and 8; 

[0019] FIG. 10 is a side elevational vieW of a spacer for 
the magni?cation loupes of FIGS. 1 and 2; 

[0020] FIG. 11 is a side cross-sectional vieW of the spacer 
of FIG. 10; 

[0021] FIG. 12 is a top elevational vieW of the spacer of 
FIGS. 10 and 11; 

[0022] FIG. 13 is a side elevational vieW of a ?eld stop of 
the magni?cation vieWer of FIGS. 1-3; 

[0023] FIG. 14 is a side cross-sectional vieW of the spacer 
of FIG. 13; 

[0024] FIG. 15 is a top plan vieW of the spacer of FIGS. 
13 and 14; 

[0025] FIG. 16 is a side elevational vieW of an objective 
lens retainer ring of the magni?cation loupes of FIGS. 1-3; 
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[0026] FIG. 17 is a side cross-sectional vieW of the 
objective retainer of FIG. 16; 

[0027] FIG. 18 is a top plan vieW of the objective retainer 
of FIGS. 16 and 17; 

[0028] FIGS. 19A and 19B are exploded perspective 
vieWs of a prism assembly for the magni?cation loupes of 
FIGS. 1-3; 

[0029] FIGS. 20A, 20B and 21-22 illustrate a prism for 
the prism assembly of FIGS. 19A and 19B; 

[0030] FIGS. 23-26 illustrate the prims assembly of FIG. 
19; 
[0031] FIGS. 27-29 illustrate the roof prism of the prism 
assembly of FIG. 19; 

[0032] FIGS. 30-32 illustrate the second prism of the 
prism assembly of FIG. 19; 

[0033] FIG. 33 is a diagram of the optical layout of the 
magni?cation loupe of FIG. 31; and 

[0034] FIG. 34 is an optical layout diagram of the optical 
loupe of FIG. 31, according to an alternate embodiment. 

DETAILED DESCRIPTION 

[0035] Turning noW to the draWings and With particular 
attention to FIG. 1, a magni?cation vieWer 10 including a 
pair of spectacles 100 With through-the-lens magni?cation 
loupes 106a, 106b. As illustrated, the magni?cation loupes 
106a, 106b are of the Keplerian design. The spectacles 100 
include carrier lenses 102a, 102b. The carrier lenses 102a, 
102b may be either piano lenses or prescription lenses. The 
magni?cation loupes 106a, 106b are ?xed in the carrier 
lenses 102a, 102b to provide stereoscopic vision. The mag 
ni?cation loupes 106a, 106b are set at the user’s interpupil 
lary distance converging to a desired Working distance, for 
example, anyWhere from 12 to 24 or 13 to 21 inches. As Will 
be discussed in greater detail beloW, from a selected Working 
distance, the user has the option to vary the vieWing distance 
by rotating the objective lens housing or nose housing 108a, 
108b of each magni?cation loupe 106a, 106b to the desired 
focus. As Will be discussed in more detail beloW, one of the 
objective lens housings 108a, 108b and one of the eyepiece 
housings 110a, 110b are formed With threads, Which coop 
erate With a pin attached to the other housing to form a 
threaded coupling. The eyepiece housings, 110a, 110b, in 
turn, are secured to the carrier lenses 102a, 102b by various 
techniques, including a friction ?t or With an adhesive, such 
as epoxy. Alternatively, the eyepiece housings 110a, 110b 
may be secured to the carrier lenses 102a, 102b by Way of 
knoWn threading on the outside of the eyepiece housings 
110a, 110b matching threading on the carrier lenses 102a, 
102b. 

[0036] As Will be discussed in greater detail beloW, mag 
ni?cations of 3.3x, 3.8x, 4.3x and 4.8x are possible, accord 
ing to one embodiment of the invention to provide a Wide 
range of selection. For each magni?cation, Working dis 
tances of about 12“, 16“ and 24“ may be provided. The 
carrier lenses 102a, 102b normally enable a user to focus 
comfortably at 500 mm, about —2D, a typical reading 
distance. The magni?cation loupes 106a, 106b, as Will be 
discussed in greater detail beloW, further include a prism 
system (FIGS. 19-32). Each magni?cation loupe uses an 
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identical prism and eyepiece lens system. For different 
magni?cations, only the objective lenses are changed. The 
user may create depth of ?eld by adjusting the focal distance 
of each eye depending upon the operation being performed. 
the focuses of each of the magni?cation loupes 106a, 106b 
may be changed independently. The aperture for the objec 
tive lens has been reduced in siZe to provide an increase in 
depth of ?eld at high magni?cations While still providing 
substantial light. 

[0037] Turning noW to FIG. 2, an alternative con?gura 
tion of the magni?cation loupes 106a, 106b of FIG. 1 is 
illustrated. It is noted that for the lens system 20 of FIG. 2, 
the optical con?gurations of the magni?cation loupes 206a, 
206b are different from the through-the-lens con?guration of 
FIG. 1, but the barrels or housings are similar in that only 
the objective lens need be changed to provide different 
magni?cations. The prism and eyepiece remain the same. 
The optical system 20 of FIG. 2 includes a pair of spectacles 
200 including a pair of carrier lenses 202a, 202b and a 
binocular magni?cation vieWer 25, including a pair of 
magni?cation loupes 206a, 206b. As discussed in US. Pat. 
No. 5,667,291, the binocular magni?cation vieWer 25 may 
be attached to the spectacles 200 by a pivot member 250. 
Alternatively, the magni?cation loupes 206a, 206b, may be 
mounted close to the spectacle lenses, for example, about 0.5 
mm from the carrier lenses 202a, 202b. The pivot member 
250, in turn, is attached to a bridge 258 Which includes a 
bridge adjustment knob 252 for adjusting a pair of extension 
of arms 254, 256 to enable the interpupillary distances of the 
loupes 206a, 206b to be adjusted. The interpupillary dis 
tance of the magni?cation loupes 206a, 206b may further be 
adjusted by knobs 260a, 260b. The binocular magni?cation 
vieWer 25 may be secured to the spectacles 200 by Way of 
a clip, screWs, glue or other knoWn methods. 

[0038] Mechanical Characteristics 

[0039] Turning noW to FIG. 3A, an exploded perspective 
vieW of the magni?cation loupes 106 in accordance With the 
present invention are shoWn. For the purposes of this dis 
cussion, only one of the magni?cation loupes 106 and its 
components shall be discussed. It is understood, hoWever, 
that all descriptions are equally applicable to loupe 106b and 
its components. The magni?cation loupes 106a include a 
nose or objective housing 108a and a body or eyepiece 
housing 110a. As illustrated, the objective housing 108a 
includes a frusto-conical front portion 350 and a generally 
cylindrical rear portion 352. It is noted that the housing 108a 
may be of different shapes; thus, FIG. 3 is exemplary only. 
The objective housing 108a includes a pair of apertures 304. 
The apertures 304 are con?gured to receive a pin 302 such 
that the pin 302 de?nes a chord across the cylindrical rear 
portion 352 of the objective housing 108a. More particularly 
With reference to FIG. 3B, the objective housing 108a 
includes an interior surface 308 Which engages an exterior 
surface 307 of the eyepiece housing 110a. Spiral threads 306 
are formed into the surface of the eyepiece housing 110a. 
The apertures 304 are located in the objective housing 108a 
so that the pin 302 engage the spirals or threads 306. The pin 
302 enables a threaded coupling betWeen the tWo housings 
106a and 108a even through only one housing 110a is 
formed With threads. The threaded coupling betWeen the 
housings 106a and 108a permits the Working distance of the 
loupes 106a and 106b to be adjusted by rotating the objec 
tive housing 108a relative to the eyepiece housing 110a, 
























