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Figure 1

Bausch & Lomb Binocular Ophthalmoscope

Lamp Socket Set Screw H-
Lamp House Adjustment Screw I
IMixation Targel ]
Iilter Slide K
Iris Diaphragm I
Resistance Slide Adjustment Knob M
Focusing Knobs N

Auxiliary Lens Slide
Binocular Eyeprece
Longitudinal Adjustment Knob
Lateral Adjustment Knob

Chin Rest Adjustment
Elevating Knob

Chin Reslt

CHAPTER |

Stercoscopie Study of the Fundus

A comprehensive examination of
the eye requires a complete study of
the retina. For such fundus condi
tiong as papillitis, choked dise, and
retinal tears; for studying the physio-
logic and pathologic cuppings of the
disc, an instrument is necessary that
makes it possible to obtain a magni-
fied, stereoscopic view of the fundus
showing in the finest detail the exact
surface topography.

The Bausch & Lomb Binocular
Ophthalmoscope was designed for
the purpose of obtaining the best
possible view of the eye ground. The
instrument was designed primarily
to give stereoscopic perception of
depth and high magnification with
brilliant illumination.

While the design of the instrument
is centered on the stereoscopic per-
ception of depth, many other features
were taken into consideration so that
the final instrument gives the great-
est possible aid to fundus examina-
tion with the least possible amount
of manipulation and adjustments.

LARGE STEREOSCOPIC VIEW

The field of view of the instrument
is extremely large, permitting the
viewing of the nerve head and fovea
simultaneously. This field is ap-
proximately four times as large as
can be seen with the hand ophthalmo-
scope, yet as in the hand ophthalmo-
scope theimage is erect and magnified
about fifteen diameters.

While a large field of view is in-
valuable for rapid observation of
the fundus and localization of par-

teular portions for detail stucy, it i
sometimes advantageous (o he able
(o reduce the size of the illuminated
field to the area that it is desired to
study in detail. IFor this purpose an
iris diaphragm has been incorporated
in the optical system of the instru-
ment whereby the size of the field
can be controlled.

INTENSE ILLUMINATION

Fundus examinations are of ex-
treme importance in all cases, eg-
pecially where the media of the eye
is somewhat cloudy. It is for such
cases that the Binocular Ophthalmo-
scope has been equipped with an
illumination system that produces
intense illumination. The illumina-
tion is uniform as well as intense, and
means are provided whereby the in-
tensity can be controlled to suit
every case. Gross reductionin il-
lumination is obtained by the use
of a central filter, while finer gra-
dation of intensity is accomplished
by an adjustable resistance.

RED-FREE FILTER

There are many advocates of the
use of red-free light for the investiga-
tion of blood vessels and hemorrhages
that are invisible in ordinary il-
lumination. To provide for examina-
tion of the eye ground in red-free
light, a filter has been incorporated
in the illuminating system that ab-
sorbs the red rays. The resulting
light is red-free, but the intensity is
sufficient to permit a detailed ex-
amination of the fundus.
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Figure 2

Accessory apparatus that is included with the instrument

FOR ALL REFRACTIVE
ERRORS

In many cases the refractive error
ol the patient is great enough to
cause difficulty in the ophthalmo-
seopic examination. In the Binocular
Ophthalmoscope two auxiliary slides
are used to correct the refractive
crrors over a range of plus twenty to
minus twenty diopters. Fine adjust-
ment of focus is always available so
that accurate focus is possible over
all ranges.

SIMPLICITY OF

MANIPULATION
Simplicity and ease of operation
are salient features in the new oph-
thalmoscope. The instrument is com-
plete and can be easily used on any
adjustable table. The base has been
made so that it can be fastened to

the arm of the Hydraulic Instru-
ment Stand, and an examination of
the fundus can be made without the
necessity of the patient moving from
one part of the refracting room to
another.

All the controls on the instrument
are conveniently placed and may be
speedily and easily adjusted. The
operation of the instrument is prac-
tically as simple as the operation of
the hand instrument but the magnif-
icent stereoscopic view resulting in-
creases the value of ophthalmoscopy
beyond measure.

The Binocular Ophthalmoscope,
to conclude, is an ideal instrument
for careful study of the eye ground.
It is designed for this purpose, just
as the Universal Slit Lamp is calcu-
lated for diagnosis of the anterior
portions of the eye.
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CHAPTER 11

Spcciﬁcutions

The complete Bausch & Lomb
Binocular Ophthalmoscope, Cat, No,
71-63-40-21, consists of various cors
ponent parts., The equipment i as
follows:
1-—Ophthalmoscope with base (in-

cluding two auxiliary lens slides,
one filter slide, and one head

and chin rest). 71-63-40
1—Fixation Device 71-63-41
1—Binocular Eyepiece 71-63-25
2—10X Eyepieces 71-63-21
2—Lamps, 6-8 volts, 15 c.p. 31-31-32
1—Cloth Cover 71-91-20

I~ Adjustable Resistance, with cord
and lamp socket.

I Directions [or use.

The Binocular Ophthalmoscope
may be used with either alternuting
or direct current.

The bulb, listed with the aboyve
equipment, is a Mazda bulb, of 6-8
V. and 15 c¢. p., No. 88, and has u
double contact bayonet hase I
is an ordinary automobile headlight
lamp.

T

Base

Ophthalmoscope Liyepivce

Iigure 3

Ophthalmoscope dismantled for shipment




Fhe tnstrament e normally wip
plhied with 10 eyvepioces, Thewe,
combined with the optical system of
the {nstrument  itwell, produce a
magnilication of fifteen times, Should
preater magnification be desired it is
possible to substitute any of the regu-
lar Huygenian eyepieces, to which
sorten the standard 10 X eyepieces be-
long, These eyepieces are as follows:

Bl

Palred  Huygenian [iyepleces, (o
Binocular Ophthalmoscope, 15 %

Paired  Huygenian  Eyepieces, for
Binocular Ophthalmoscope, 20 %

With the 15X eyepieces a magni-
fication of 22.5 times is obtained,
while a magnification of 30 times
is obtained with the 20% eye-
pieces.

CHAPTER II1

Unpacking and Assembling

TO UNPACK

In order to safeguard the Bin-
acular Ophthalmoscope during ship-
ment, it has been dismantled into
several parts, and packed in this
lorm, The three main parts, as il-
luntrated in Figure 3, are:

The Base
The Ophthalmoscope
The Eyepiece,

The equipment is thoroughly sur-
rounded with packing material to
prevent abuse of any nature during
shipment, It would be well to make
sre that no part of this material
adheres o the instrument. Once
clean it is possible to proceed with
the assembling,

TO REASSEMBLE

For ease and correctness of pro-
cedure in assembly it is necessary to
bear certain features in mind. These
are illustrated in Figures 2 and 3;
and are as follows:

O—Slide for Rack
P—Stop Pin
R—Lamp Socket
S—Slotfor Pin “T"" on Eyepiece Tube
T-—Pin on Eyepiece Tube

To reassemble, the first step is to
unscrew the pin, P. There is a pin at
either end of this assembly, one of
which will be loose. This is the pin
to unscrew. The rack will now fit
into the slide, O,  When the rack is

scuarely in place, replace the pla, 1,
and tighten it securely

The eyepiece in now placed {n the
end of the observation tube so that
the pin, I', on the eyvepiece tube
engages in the slot, S, of the observa
tion tube. The eyepiece does nof
have a fastening screw, 1t is held in
the observation tube by the slight

. outward spring of the eyepiece tube.

The final operation in the as-
sembly is to slide the lamp socket,
R, into the upper end of the lamp
housing and tighten screw A. This
operation is illustrated in Figure 5.
The cord of the Adjustable Re-

sibance i now connected (o a 110
1200 volt Hghting cireuit

TO SECURE
FIXATION DEVICE

To attach the fixation device to
the Binocular Ophthalmoscope, re
move the two knurled knob serews
Spread the arms apart and place i
on the ophthalmoscope barrel, ax
shown in Figure 4. When (he device
is in position, replace (he screws
and tighten. The screws should only
be tightened sufficiently to hold the
device securely. It should be [ree (0
be easily rotated around the oph
thalmoscope tube.

e v & S

Figure 4
Fixation Device in Position
C— Fixation Target

T



CHAPTER 1V

Adjustment of the Instrument
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The  Binoculu Ophthalmoscope

should be used in a semi dark room,

is all that ig necessary preliminary (o

the use of this instrument,

ENLARGED DRAWING
4 OF IMAGE ON CARD

Figure §
Adjustment of Ophthalmosco pe

]
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Loosen the set serew A, and frumli
down the lamp socket N carelully
as far an 1 will go, Hold a pHece of
paper about wix inches in front of
the instrument and on this will be
seen an image of the filament in
a faintly illuminated cireular spol
of light, T'his image will take the
form of a bright band in the faint
circle of light,

The iris diaphragm should be
completely open, in position nearest
patient, and the filter slide D should
be removed. Turn the lamp housing
R until the filament image is hori-
zontal. By the adjustment of the
screw B, center the filament image
in the circular spot.

Should it be impossible to get the
filament image centered and hori-
zontal, the trouble is probably due
to a decentration of the filament in
the Mazda lamp. In this case it is
only necessary to turn the lamp
socket through one hundred eighty
degrees and then complete the ad-
justment,

The lamp socket is then raised
without rotation until the circular
spot is evenly filled with light, and
then screw A is tightened. Should
one edge of the circle be slightly dark,
adjust Screw B slightly to eliminate
the shadow.

For a critical adjustment of the
lamp, close the iris diaphragm (E).
Hold the card at the focal point of
the instrument near the head rest,
in a plane in which the patients’
eyes will be. A sharp faint circle
of light about 4 mm in diameter will

be woen, A bright hortzontal fmage
of the filament will be seen in thin
clrele,  The horizontal image of (he
hlament should be in the center of
(hv('iu'lv(»I‘Hliglltlyulmw-lh(-('vnlw‘.
Adjust by means of set screw I3,

Accessory Adjustments

L. Intensity of Illumination,

The intensity of the illumination
can be varied by changing the posi-
tion of the slide F, Fig. 1, on the ad-
justable resistance. When the pa-
tient’s pupil is undilated, best results
can be obtained with low illumina-
tion.

Filter Slide D should be placed in
position with notches in front of the
slide. It contains a neutral and a
red-free filter. The neutral filter
reduces the illumination and the
green colored filter is supplied for
“Red-Free Ophthalmoscopy.”

2. Size of Field.

The size of the field can be changed
by means of the iris diaphragm, E,
from a field which includes both the
disc and the macular region to a
field about the size of the disc,

3. Auxiliary Lens Slides.

Two auxiliary lens slides are sup-
plied with the instrument. The slide
should be placed in the instrument
with notches on top and the numbers
toward the operator, such that the
open aperture is in position. The
table showing with what refractive
errors each lens should be used is on
page 14.

TR
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Figure 6

Optical System for the B & L Binocular Ophthalmoscope

K—A pertures

F—Lens

A—15 C. P. 6-8 volt Mazda

L—Binocular Eyepiece

G—Reflecting Prism

Automobile Lamp

Objective

H—Auxiliary Lens

C—Condenser System
D— Filter Glass

M—Huygenian Eyepiece

I—Aspheric Lens

s Eye

N—Position of Observer

J—Patient’s_ Evye

E—Iris Diaphragm

; CHAPTER Y

Use of the Instrument

The Examination

Iror an examination  with  the
Ophthalmoscope the patient must be
seated comfortably with the chin in
the rest N, and the head held firmly
against the head rest. The Chin
Rest Adjustment Knob L, Fig. 1,
raises or lowers the chin rest to po-
sition for different patients. The
patient should be requested to look
at the fixation target, C, (Fig. 4)
with both eyes.

To observe the optic disc of the
right eye of the patient, place the
fixation device on the opposite side
of the instrument. The fixation tar-
get (C) should be about one-third
the way out on the arm.

With the patient seated comfort-
ably and the binocular eyepieces set
for the interpupillary distance of the
observer, the light is then turned on.

THE PRELIMINARY ADJUST-
MENTS SHOULD BE MADE
WHILE LOOKING DIRECTLY
AT THE EYE TO BE EXAMIN-
ED AND NOT THROUGH THE
OPHTHALMOSCOPE. These ad-
justments should be made with the
slit image directed on the iris of the
patient’s eye, as follows:

1. Direct the slit image of light on
the iris by the Elevating Knob
(M), and the Lateral Adjustment
Knob (K), Fig. 1.

2. Rack the Ophthalmoscope
backward or forward by the Longi-
tudinal Adjustment Knob (J) until
the slit image of light is sharply
focused on the iris,

4. With Elevating Knob (M) and
Lateral Adjustment Knob (I18), ad
Just this slit image until it is directly
below and centered with respect to
the pupil.

4. NOW LOOKING THROUCH
THE OPHTHALMOSCOPLE, raige
the instrument slightly with the [le
vating Knob (M) until the fundus
comes into view. IN ORDIER TO
OBTAIN THE BEST IMAGE O
THE FUNDUS, THE SLIT IM
AGE OF THE LIGHT MUST Bl
FORMED ON THE LOW LR
EDGE OF THE PUPIL,,

5. Focus with Knob G for fine de
tail of the fundus picture, (g
knob on opposite side from fixation
device).

For errors larger than 5,000 o
—35.00D, an auxiliary lens is used
Refer to table under the heading of
“Auxiliary Lens Slides” on page 14
for correct auxiliary lens used for o
given refractive error,

When focusing, the fundug picture
may become blurred with a flare ap
pearing in the field so that it will he
necessary toagain slightly adjust with
the Longitudinal Adjustment Knol
(J). This is especially true with undi
lated pupils. With dilated pupils this
adjustment is not so critical, It in
recommended for critical obgervation
with undilated pupils that the iris
diaphragm (E) be closed to approxi
mately two-thirds of the full field,

By moving the fixation target
(Iig, 1) along the arm of the device,
and by revolving the arm, the pa-

14



tient's lne ol vislon in directed at
any destred angle, thereby maldng

possible the exploration of the peri-
phery of the retina,

With the target about one-third of
the way oul on the arm, the optic
dise is centered in the field. If the
turget is moved close to the body of
the ophthalmoscope, the macular
region becomes centered in the field.

Auxiliary Lens Slides

Il proper focus cannot be obtained
with the total movement of the in-
slivment in cases of considerable
felranctive error, one of the supple-
mentary lenses must be used. These
ure mounted in two slides, one
marked “A” the other marked “B”.
The following table shows the range
ol refractive errors for which each
ntixiliary lens is used:

Auxtlinry Lenses  Refractive Error

Slide “A”

0,00 — 5.00 to + 5.00
2.00 D —14.00 to —16.00
2,25 D —16.00 to —20.00

2,50 D +12.00 to 4-20.00
Slide “B"

0.00 — 5.00 to 4+ 5.00
0.75 D — 5.00 to —10.00
1.50 D —10.00 to —14.00

[1.25 D + 5.00 to +12.00
Possible Difficulties

i, Complete field not seen with
both eyes.

Interpupillary separation between
the eyepieces may not be correct.
Instrument may not be centered with
tespect to the patient’s eye. The
examiner should close each eye alter-
nately and center the instrument
with the Lateral Adjustment Knob

I

IS0 T the patient's puptl s extremaoly
small, it may be impossible (o get a
binocular picture and it will be nec
essary (o observe the image through
one eyepiece. A pupil 3mm in diam-
eterisabout the minimum with which
a binocular image is possible.
b. Flares of light in the field.

This is due to reflections from the
cornea and can be eliminated by
proper adjustment of the filament
image, controlled by Longitudinal
Adjustment Knob J, and Elevating
Knob M.

¢. Illumination too intense.

The intensity of the illumination
can be controlled by the moderating
filter in the slide, D, and by adjust-
ing the Rheostat with Knob F.

d. Field too small.

Caused by the iris diaphragm, E,
being closed.

e. Image in focus for one eye and
not for the other eye of the observer.

The observer should wear his own
correction when using the instru-
ment. The design of the instrument
makes this possible. In case the con-
dition still exists, an adjustment is
necessary.

With the patient away from the
front of the instrument, focus on an
object some distance away with one
eye. Pull the eyepiece before the
other eye out slightly until the object
is in sharp focus for that eye. Leave
the eyepiece in this adjustment for
using the ophthalmoscope.

Figure 7 (Page 12), indicates the
relative position of the slit of light X
and the portions of the pupil, Y,
through which the light passes when
observing the fundus.

CHAPTER VI

Hildreth Mercury Lamp

The complete Hildroth Meorcury
Lamp, catalog No, 71-0844.60, in
composed of the No, 716844 Lunp
attachment with transformer and
the No. 71-71-66 mercury vapor
lamp of 400 volts and 85 watts.

The recent development of a
small, compact Mercury Lamp with
a light source of high intrinsic bril-
liance has made it possible to use a
mercury light in the Binocular
Ophthalmoscope. Several advan-
tages attach to this type of light.
By far the major portion of the light
consists of three pure colors, yellow,
green, and blue. Since these colors
are pure, that is, consist of a very
narrow wave length and are well
separated in wave length from one
another, it is possible to use filters
to obtain high intensity light of a
single pure color.

The fundus details become greatly
sharpened when viewed under mer-
cury illumination. Mercury illumi-
nation has a distinct advantage over
ordinary illumination for careful
study of fundus structure and in
distinguishing certain conditions. In
the diagnosis of toxic amblyopia, for
example, there may be a question
of partial optic nerve atrophy. From
visual field studies and ordinary oph-
thalmoscopy it is impossible to deter-
mine the condition of the nerve
fibers in the retina. When the retina
is examined with the mercury illumi
nation, the normal nerve fibres are
visible, but in atrophy they are
invisible and diagnosis can thus he
accurately macde,

Other conditions, also, may e
more readily distinguished by this
special illumination.  Capillary i
vasion can be seen with this light
that cannot be seen with white light,
which may aid in the early diagnonis
of carcoma of the choroid.

The macula lutea truly becomen
the yellow spot. Senile macular de
generation, hole in the macula, wnd
all macular changes stand out viy
idly in monochromatic yellow light
Probably mercury illumination's
greatest usefulness lics in the study
of the macula. This most importinl
spot becomes a distinctive three di
mensional structure newly appre
ciated when viewed through the
Binocular Ophthalmoscopewith Mt
cury Illumination.

Adjustment of the Lamp

Referring to figure 5, screw A"
is loosened and the regular lamp
socket “R’" is removed from the in
strument. The mercury attachment
is put in place of the regular auneim
bly.

The lamp socket is removed by
loosening screw “‘C"" and the Mercury
Vapor Lamp is installed by serewiig
into the socket. (Be sure (o screw
in firmly.) The lamp and the sockel
are now held beside the housing i
the same position that they will
occupy when in the housing (See
Itigure 9),  The small, inner bhulb of
the lamp is centered approximately
over the supporting tube,  Note on
bhusghing “V" how far it must be
pushed into the housing (o insure

15



Figure 8
Binocular Ophthalmoscope with Hildreth Mercury Lamp
A-—Lamp Socket Set Screw D— Filter Slide
B Lamp House Adjustment Screw L—Cord
C-——Screw S —Transformer

V—Lamp Socket

16

the wame posttion for the Tomp |
the longthwise support whee foe the
winall, tnner bulh comes directly he
neath the lamp, the socket nrotafed
00" wo that the other hole fn hushing
Y takes serew UC O Otherwine,
the support wire would throw a
shadow in the iluminated arean,

The Mercury Vapor Lamp is ad-
justed in the same manner as the
regular bulb,  Follow the directions
contained in Chapter IV.

Due to the high voltage at which
this Mercury Vapor Lamp operates,
it will take approximately one minute
for the lamp to reach maximum il-
lumination.

After the lamp has been turned off
it must cool for approximately five
minutes before it can be relighted.

FILTERS

Two special filters are furnished
in a regular filter slide “D.” One of
these filters out the longer wave
lengths resulting in red-free illumi-
nation and the other, pure green
light. Since it is necessary to use
dyed gelatine filters cemented be-
tween glass plates, this slide should be
handled with reasonable care. Drop-
ping especially should be avoided.
The filters should not be washed with
any liquid. It is sufficient to clean

e with Ters tisste, similioe (o teat
Jestimen
THE TRANSFORMICIR

The transformer is speciheally de
wigned to go with the mercury type
l[amp. The switch has three posi
tions, marked 110, 115 and 120, It
should be placed in the position cor
responding to the voltage furninhed
in your locality. USE ALTER
NATING CURRENT ONILY
Where only DIRECT CURRIENT
is available, it will be necessary (o
purchase a convertor unit to change
the direct current to alternating, the
convertor unit being installed he

tween the wall plug and the trans

former.
PRECAUTIONS

Keep lead “L” gegregated from
everything. A slight shock, surpris
ing but not dangerous, may he given
the operator or patient if this Jead in
allowed to touch the instrument
during use.

Do not touch the metal parts be
tween bushing “V'" and cord “Lf
while the lamp is burning. This may
give a slight shock. Do not hurn the
lamp when it is out of the housing
These lamps burn at high pressure
and would scatter glass particlos if
one happened to burst,

Figure 9

I'rial Posttioning
of Lamp




CHAPTER VI

Care of the Instrument

The Binocular Ophthalmoscope,
in common with all Bausch & Lomb
instruments, is made with the great-
est degree of precision possible. More
than satisfactory service may be ob-

tained from the instrument by exer-

cising the following few precautions
in caring for it.

Dust, dirt, finger prints, any for-
olgn substance, in the wrong places,
will detract from the operating effi-
clency of the Binocular Ophthalmo-
scope. Following are the parts which
may be cleaned:

I. The end of the bulb, A.
2. The neutral and red-free filters.
4. The upper surface of the con-
denser system, C. This may be
reached by removing the lamp
socket and the filter slide.

. T'he apertures, K, which may
be reached by removing the
eyepiece,

5. The Huygenian Eyepieces, M.

0. The front surface of the aspheric

lens, I.

7. The auxiliary lens slides, H.

We caution you, emphatically, not
Lo attempt to clean any parts except
those listed above. Any further
cleaning would necessarily involve

the disassembling of the instrument.
Any tampering with the optical
system, especially with the prism, is
liable to throw the entire system out
of focus. Nor should the aspheric
lens be removed from the ophthalmo-
scope tube. It is centered at the cor-
rect point necessary to focus the rays
of light and a fraction of movement
might be enough to throw it out.
Finally, do not try to remove the
perpendicular housing, extending up

from the rear of the ophthalmoscope
tube.

The gears and bearings used in the
various positioning actions are fitted
perfectly and will operate smoothly
and accurately for a long time. If
their movement should ever become
somewhat stiff, it is only necessary
to apply a few drops of a very light

lubricating oil to free them
completely.

Dust and dirt are the main enemies
of a clear optical system. Overnight,
or when the instrument is not in use,
it should be completely covered. It is
for the purpose of keeping dust out

of the instrument that a cloth cover
is furnished.

TR

Bausch & Lomb reserves the right to
make changes in instrument design
according to scientific progress.
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Stplihed Fecroe Rand Perfmeter
I ted Tent Card Cabinet
"Whitelite Transtlluminators
Adjuntable 159" Trial Frame
Dingnontie and Medieal Sets
Stimplified Ophthalmic Chair
Stmplified Tnstrument Stand
Regular 114” Test Lens Sets

Binocular Ophthalmoscope
Delluxe Ophthalmic Chair
Delluxe Instrument Stand
Electric Instrument Table
Simplified Refracting Unit
Tangent Field Equipment
Phorometer Trial Frames
Point-o-Lite Retinoscope
Morton Ophthalmoscope
Orthogon Test Lens Sets
Hildreth Mercury Lamp
DeLuxe Refracting Unit
Universal Trial Frames
Boilable Head Mirrors
Ferree-Rand Projector
Refractor Floor Stand
May Ophthalmoscope
First Surface Mirrors
Clason Acuity Meter
Universal Slit Lamp
Head and Chin Rest
Distance Test Cards
Phorometer Upright
Reading Test Cards
Bi-Vue Retinoscope
114” Fitting Frame
Tongue Depressor
Arc-Vue Otoscope
Instrument Table
Greens’ Refractor
Poser Slit Lamp
Operator’s Stool
Hand Slit Lamp
Cross Cylinders
Hi-Light Bulbs
Ortho-Fusor
Keratometer
Ortho-Lite
Dualoupe
Privm Set

Bausch & LLomb ()phthulmi(' Instrumenty
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