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1

.This ‘invention -relates-to-a-retinescope, . par~

ticularly a streak-retinoscope: .
A streak -retinoscope- has- several. differences
when “compared with other - retinoscopes. For
example, the projected light is-a linear band in-
stead of circular-and the:band or streak is. vari-
able in widfh. ‘A second' differenceis that the
streak -retinoscope -seans -and neutralizes the
pupillary reflex -along -any- individual meridian
of the eye independently from all-other meridians.
To -obtain’ the - full :advantages of -a streak
retinoscope it is,’ therefore, necessary to provide
means for rotating the streak-and.to.provide
means for-adjusting the width -of the streak. To
obtain- a linear:form -of light in- the.retinoscope
such as a streak-a- specially constructed- light
bulb is used which incorporates.a straight. fila-
ment so that the streak of light which is pro-
jected into the eye is an exact image of the-fila~-
ment in the bulb. In order to rotate the streak
it has-ordinarily been necessary to provide some
means for “rotating the lamp bulb. It is- also
necessary to:provide -some means ‘for varying
the width of the streak. This" has ordinarily

been done by providing an optical system.and by &

providing for longitudinal movement of the Jamp

bulb so that the width of the streak ‘would de-.

pend upon the relative position of the bulb: with
respect to-the distance from the optical system.

The old method of rotating: the bulb so that
the streak can then be rotated is to provide some
means between: the:bulb and the electrical con-

nection such:as, for example, sliding contacts.

(see my Patents Nos. 1,648,013 and. 1,804.151). or
an accumulation of wires: of a’length ‘sufficient
toprovide for twisting. " The old method of ‘pro-
viding for longitudinal movement .of the bulb for
changing the width of the: streak of:light also
requires an accumulation of ‘wires or some kind
of sliding contact between the light bulb-and
the source of electric current. . Sliding: contacts
are never entirely satisfactory. When twisted
wires are placed between the plug and: the light
bulb, constant  use of the instrument will" be
wearing upon the wires and there is likelihood of
12:, short eircuit or elear break in the wire connee-
ions.

According to the present invention it has been
found possible to constiuct a streak retinoscope
in'which the streak can be rotated and in which
the width. of the streak can be adjusted while
at the same time securing the advantages.of a
non-rotating bulk in :fixed position. “This.is ac-
complished . by providing : a spheroprismatic
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optical system which rotates the image -and which
varies the width-of the. streak. R

With a fixed bulb it has -also:begen: found: ad-
vantageousto employ an ‘inclination responding
switch which - automatically -causes -the bulb -to
light when the instrument-is raised to-an erect
position and automatically turns off the -light
when the instrument. is -placed in ‘a horizontal
position. I :

In the old type streak.retinoseope-it has also
been customary -to provide a -sleeve attached to
the bulb carrying deviee-to-rotate the bulb: which
produces the.streak-of light. . A-slot. is: provided
in the-tubular -container:to: permit- retation. of
the -sleeve. In -order -to -not “unnecessarily
weaken the' tubular -container,-the-slot ‘was not.
cut more than 180° so-that-the amount -of -rota-
tion that could be given-to the bulb (and, there-
fore, the streak of-light) was.limited to 180%in
the previous type -of .streak - retinoscopes. By
employing an -optical retating-device, such as- a
Dove prism, which -rotates the-image two  de-
grees for every degree of ‘rotation of:the-optical
system, the present invention . provides. for &
rotation of the image:the full-360° by employing
a slot of only 180° in the tubular-container. -Al-
though there are enly.180 meridians in.-a -com-
plete’ 360° cirele, in rotating the-streak. through
these 180° meridians,-ene finds: the 1802 limiting
factors effected by the slot to be-a source of .con-
siderable anneyance. ‘When one -requires .only
a few degrees of movement of the streak in a
given quadrant and.finds that-this movement is
limited by the slot,:a-backward rotation in- exeess
of 80° is necessitated in order to observe the:de-
sired meridian. If,  for :example, the  streak ]
were- locateq at. meridian :180-(horizental - posi-
tion) . and-could- not-rotate clockwise one must
then - rotate -counter: clockwise through. 170° to
reach a desired meridian-of 170°, In the present
retinoscope one need. only:to rotate- the. streak
10°. (or the optical system.5°) to .obtain the 170°
meridian.

-An- object.of this invention .is-to- construct- a
streak refinoscope in which. it is-not necessary
to rotate.or move longitudinally any.of the-elec-
trically connected parts. to obtain a rotation of
the streak or.to obtain a variation-in the width

of the.streak.: :

-Another.object of the invention is to.construct
a, streak retinoscope with -an. automatically op-~
erated electrical switch which-will automatically
extinguish or turn.off the. light bulb when - the
Instrument  is. placed .in. a. horizontal ‘position.
Usually. the, light. bulbs. employed in a streak
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retinoscope are specially constructed bulbs with
a straight line filament and for this reason they
are expensive. It is, therefore, important not to
. keep the bulbs lishted when they are not in use.

The novel features characteristic of this in-
vention are set forth with particularity in the
appended claims. The invention itself, however,
both as to its organization and its method of
operation, together with additional objects and
advantages thereof, will best be understood from
the following description of specific embodi-
ments when read in connection with the accom-
panying drawings, in which:

Figure 1 is a longitudinal section through a
retinoscope made according to this invention.

Figure 2 is a cross-sectional view taken along
line 2—2 of Figure 1.

Pigure 3 is a view taken on line 3-—3 of Fig-
ure 1 and showing an image of the streak.

Figure 4 is a longitdinal sectional view of
the base of a retinoscope and a plug therefor.

Generally, the retinoscope comprises a handle
portion ! containing at its lower end a plug 2.
Connected to the handle portion are two tubular
portions 2 and 4 which are attached to each
other in some way, as shown at 5. Surrounding
the lower tubular portion 3 is a sleeve 6 which
holds part of the optical system. Affized to the
top of the slesve 4 by friction or by other means
is the refiecting cap portion 7. }

The optical system of the device (in the order
in which the light passes through the instru-
ment) comnrices a lamp (0 which is specially
constructed with a straight filament 20, a positive
lens {1, a Dove prism 12, a second lens 13 which
is shown in the drawing as a positive lens but
which may be a negative lens, the lens 14
which is another positive léns and the reflecting
mirror {5. Lamp bulbs with other types of
planar filaments may be employed although a
straight line filament is preferred because ab
present it is the easiest of the planar filaments
to construct. By a “planar filament” is meant
a filament which lies in a single plane which is
perpendicular to the direction the light is passed
through the tube. . ‘

In the cap portion T there is a series of aligned
orifices 16, {7 and 8. The orifice 16 is in the
portion of the cap which is directed toward the
patient’s eye. The orifice {7 is directed toward
the observer’s eye ang the orifice {8 is in the
silver mirror 15. The orifice {8 is shown as a
hole in the mirror. However, it is possible to
just omit the silvering from the portion in the
mirror.

The Dove prism of the optical system is held
in a sleeve 2f. The lens 13 is also held in the
sleeve 21 by means of a circular indentation 22.
The sleeve 21 is held in position within the tubu-
lar portion 2 by a set screw 23 which connects it
to the sleeve 6. A portion of the tubular portion
3 is cut away as shown at 24 in Figures 1 and 2
50 that the sleeve 22 containing the Dove prism
and the lens- 13 may be rotated about 180° and
moved longitudinally. A Dove prism is a trape-
zoidal shaped prism and it has the property of
rotating & beam of light. For every degree of
rotation of the prism a beam of light which
enters one end of the Dove prism is rotated two
degrees so that by providing for 180° of rotation
in the sleeve 21 the beam of light which comes
{rom the filament 28 can be rotated 360°.

The lens {1 is a collimating lens and serves to
make paraliel the rays which come from the
filament 20 of the lens 10. After passing through
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the Dove prism the parallel rays pass through
the positive lens {3 and form an image of the
filament 20 at some point between the said lens
12 and the lens {4. If a screen were placed at
line 8—3 of Figure 1 the image projected thereon
would be as indicated at 50 of Figure 3. If this
image is formed at a distance from 14 which is
equal to the focal length of the lens {4 the rays
which emerge from the lens i4 will be parallel.
The lens {3 can be moved with the Dove prism
and depending on the position of the said lens
13 the image of the filament may fall either at
the focal point of lens 14, in front of the focal
point of the lens {4, or in back of the focal point
of the lens 18. When the sleeve 21 and lens {3
are at their lowest point, that is when they pro-
ject an image of the filament back of the focal
point of lens 14, the effect of the resultant rays
is the same as that produced by a concave mirror
retinoscope, i. e., the rays leaving the retinoscope
are sufficiently convergent to be focused or
crossed in front of the patient’s eye.

An example of one type of optical system would
be a positive lens having a focal length of 25 mm.
at i1, a positive lens having a focal length of 19
mm. at {3; and a positive lens having a focal
length of 50 mm. at i4. By employing a lens
at {3 which has a shorter focal length than the
lens employed at i1, a filament image of reduced
size is produced between the lens i3 and the lens
{8. Since it is not practical to reduce the size
of the filament 20 in the bulbs 10 too much, this
is very advantageous.

An inclination responding switch which is par-
ticularly adapted for use with this instrument is
shown in Figure 1. This comprises two brass
plugs 35 and 36 and a brass lamp socket 30 which
are all set in a steel or brass tubular container
32. The brass lamp sockeb is insulated from the
tubular container 32 by a suitable insulating
material such as a phenol formaldehyde conden-
sation product, shown at 3{. Similar insulafing
material 33 is also employed to insulate the steel
or brass tube 32, and so forth, from the mercury
contact elements. The mercury contact ele-
ments comprise a cup-like portion 34 made from

stainless steel and & stainless steel pin 38 reach-

ing into the cup portion. Materials inert to arc-
ing and inert to amalgamating with mercury,
such as stainless steel, must be used as the con-
tact elements. :

The plug element 35 is connected to the stain-
less steel contact element 34 by means of a con-
nector 37. The lower end of the bulb 10 is con-
nected to the pin connector 38 by means of a
spring device 39. The second connection from
the bulb to the other plug 36 is made by an in-
sulated wire 41 which is shown as passing from
the outside of the bulb i8 through the insulating
material and the stainless steel to the plug 36. A
drop of mercury, by which the electrical con-
nection between the pin or connector 38 and the
stainless steel cup 34 is made, is shown at 40.
When the instrument is held upright as shown at
{ the drop of mercury falls by gravity so as to
connect the pin 38 and the stainless steel cup 34
and lighting the bulb. When the instrument is
placed in 2 horizontal position the mercury drops
back along the side wall of the cup thereby break-
ing the connection. The insulating material ex-
tends downward over the pin 38 as shown at 42
to prevent contact of the mercury with the pin
38 when the instrument is in a horizontal posi~
tion or when the instrument is turned downward.

To connect the retinoscope to a- source -of
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electricity a suitable female.plug-is attached-to
the prongs 35-and-36. If desired a mercury
switch of the type shown above the plugs 35 and
36 may be external to. the tubular assembly and
located within the female plug .which is to be
attached to the plugs 235 and 36 making this new
feature available to the older type of instrument.

The modification referred to in the previous
paragraph is shown in Figure 4 of the drawing.

In this modification the lamp bulb I8 is screwed :

into the brass socket 68 and one side -of the bulb
is connected to the plug-6{ through: the: brass
socket BO. The other plug 62 is connected by
screw: 83 to the center:conductor 64, which in-
cludes & spring portion 85, to the center contact
66 of the lamp bulb. . The inclination responsive
switch is-included in the female plug member 78,
The orifice 71 of the female plug 78 is:connected
by. screw 12 to the center conductor: 73 hayving
the pin connector 14 at its lower end.. A drop of
mercury 73 is contained in the stainless steel ¢up
member 7§ which is electrically connected to the
lead in wire 77.- The other female plug orifice 80
Is connected to the other lead in wire8} by screw
82 which “is insulated from steel cup-76. The
structure is all set in insulating material 83.

It will be seen that there has beerr provided a
new and novel streak retinoscope which has all
the advantages-of the streak retinoscopes new

employed and which also has the advantages of :

not requiring any twisted or longitudinal move-
ment of the electrical connections: between the
lamp bulb and the connecting plug and any ro-
tation or movement of the lamp bulb itseif. It

also has the advantage of providing for the :

rotation of the streak the full 360° instead of the
usual 180°. The device of the present invention
also provides for automatically turning off the
light bulb when the instrument is placed at rest
in a horizontal position.

Although certain specific embodiments of this
invention have been shown and described, it will
be understood that many modifications thereof
are possible. - This invention, therefore, is not to

be restricted except insofar as is necessitated by 4

the prior art and
claims. :

I claim: » . :

1. In a retinoscope, the combination compris-
ing a tubular housing, a relatively fixed lamp bulb
socket adiacent one end of'said housing, a lamp
bulb in said socket, a first lens means for col~
limating the light {rom a bulb held in said socket,
a Dove prism with one end thereof located ad-
jacent said lens, a second lens located adjacent
the other end of said Dove prism, a slot in said
housing, a holder for said Dove prism and said
second lens located within said housing, a sleeve
mounted for rotation and for longitudinal move-
ment about the outside of said housing, means
passing through the slot in the housing and at-
tached to the sleeve and the holder for the Dove
prism whereby the Dove prism and the second
lens may be rotated and moved longitudinally
with respect to said housing.

2. In a retinoscope, the combpination compris-
ing a tubular housing, a relatively fixed lamp bulb
socket adjacent one end of said housing, a lamp
bulb in said socket, a first lens means for collimat-
ing the light from a bulb held in said socket, a
Dove prism located adjacent said lens, a second
lens located adjacent said Dove prism, a slot in
said housing, a holder for said Dove prism and
said second lens located within said housing, a
sleeve mounted for rotation and for longitugdinal

by the spirit of the appended
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movement- about the - outside -of.-sald: housing,
means passing through the slot.in: the: housing
and attached to the sleeve and the holder for the
Dove prism whereby the Dove prism and the sec~
ond lens may be rotated and moved longitudinally
with - respect to said housing,-a third lens.lo-
cated adjacent the end of the tubular housing
opposite to the lamp socket adapted to project
an image whereby the rays projected from said
third lens may be made parallel, convergent or
divergent depending upon the longitudinal posi~
tion of the sleeve and the second lens. -

3. In a retinoscope, the combination compris-
ing a tubular housing, a relatively fixed lamp hulb
socket adjacent one end of said housing, a lamp
buib in said socket having a geometrically shaped
planar filament, a first lens means for collimating
the lightfrom a bulb held in said socket, a Dove
prism located adjscent said lens; a second lens
located adjacent said Dove prism; a slot in said
housing; a holder for said Dove prism and said
second lens located within said housing, a sleeve
mounted for rotatiorrand for longitudinal move-
ment about the outside of said housing, means
passing through the slot in the housing and at-
tached to the slesve and the holder for the Dove
prism whereby the Dove prism and the second
lens may be rotated and moved longitudinally
with respect to said housing, a third lens located
adjacent the end of the t+ibu'ar housing opposite
to the lamp socket adapted to project an image
whereby the rays proiected from said third lens
may- beé made parallel,; converent: or: divergent
depending upon the lon<itudinal .position of the
sleeve and the second lens. :

4. In a streak retinoscope,. the .combination
comprising a tubular housing, a relatively: fixed
lamp bulb socket adiscent cne end of said hous=
ine, a linear filament lamp bulb in said socket, a
first lens means for:collimating the light from a
bulb held in said socket, a Dove prism located -
adjacent said lens, a second. lens located ad-
jacent said Dove prism, a slot in said housing,
a holder for said Dove. prism and said second
lens located within said housing. a sleeve mount-
éd for rotation and for lonsitudinal movement
about the ou*side of said housing, means pass=-
ing through the slot in the housing and attached
to the sleeve and the holder:for the Dove prism
whereby the Dove prism a~d the secord lens may
be rotated and moved longitudinally with resvect
to said housing, a third lens located adjacent the
end of the tubular housing opposite to the lamp
socket adapted to profect an imsge whereby the
rays proiected from said third lens may be made.
parallel, convergent or diversent depending upon’
the Jongitudinal position of the sleeve and the
second lens.

5. In a retinoscope, the combination compris-
ing a tubular housing, means for producing a
planar figure of light adiacent one end of said
housing, a first lens means for collimating the
light from the light producing means, a Dove
prism with one end thereof located adjacent said
lens, a second lens located adjacent the other
end of said Dove prism, s slot in said housing, g
holder for said Dove prism and said second lens
located within said housing, a sleeve mounted for
rotation and for longitudinal movement about
the outside of said housing, means passing
through the slot in the housing and attached to
the sleeve and the holder for the Dove prism
whereby the Dove prism and the second lens may
be rotated and moved longitudinally with respect

75 to said housing.
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6. In a stresk retinoscope, the combination
comprising a tubular housing, a relatively fixed
lamp bulb socket adjacent one end of said hous-
ing, a lamp bulb having a linear filament in said
socket, a first lens means for collimating the light
from a bulb held in said socket, a Dove prism
located adjacent said lens, a second lens located
adjacent said Dove prism, a slot in said housing,
a holder for said Dove prism and said second lens
located within said housing, a sleeve mounted for
rotation and for longitudinal movement about the
outside of said housing means passing through
the slot in the housing and attached to the sleeve
and the holder for the Dove prism whereby the
Dove prism and the second lens may be rotated
and moved longitudinally with respect to said
housing, a third lens located adjacent the end
of the tubular housing opposite to the lamp socket
adapted to project an image whereby the rays
projected from said third lens may be made par-
allel, convergent, or divergent depending upon
the Iongitudinal position of the sleeve and the sec-
ond lens, two terminal elements for connecting
said bulb socket with a source of electric current,

one of said terminal elements being connected

directly to a contact for one electrode of said bulb,
a mercury switch comprising a cup-like element

10
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and moved longitudinally with respect to said

‘housing, a third lens located adjacent the end of

the tubular housing opposite to the means for
producing the planar figure of light adapted to
project an image whereby the rays projected
from said third lens may be made parallel, con-
vergent or divergent depending upon the longi-
tudinal position of the sleeve and the second lens
in said housing.

8. In a retinoscope, the combination compris-
ing a housing, means for producing a linear line
of light substantially perpendicular to the axis of
and adjacent one end of sald tubular housing, a
first lens means for collimating the light from said
line of light, a Dove prism located adjacent said
iens, a second lens located adjacent said Dove
prism, a slot in said housing, a holder for said
Dove prism and said second lens located within
said housing, a sleeve mounted for rotation and
for longitudinal movement about the outside of
said housing, means passing through the slot in

* the housing and attached to the sleeve and the

of stainless steel, a prong-like element exftending -

into said cup, and a drop of mercury within the
cup-like element adapted to contact the prong-
like element wheén the tubular housing and builb

is held upright to connect the second terminal -

element to the other electrode of said bulb, the
lamp socket and the mercury switch being held in
a single sealed unit detachably connected to the
end of the tubular housing.

7. Inaretinoscope, the combination comprising
a tubular housing, means for producing a planar
figure of light substantially perpendicular to the
axis of and adjacent one end of said tubular hous-
ing, a first lens means for collimating the light
from a said planar figure of light, a Dove prism
located adjacent said lens, a second lens located
adjacent said Dove prism, a slot in said housing,
3 holder for said Dove prism and said second lens
located within said housing, a sleeve mounted for
rotation and for longitudinal movement about the
outside of said housing, means passing through
the slot in the housing and attached to the sleeve
and the holder for the Dove prism whereby the
Dove prism and the second lens may be rotated
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holder for the Dove prism whereby the Dove prism
and the second lens may be rotated and moved
longitudinally with respect to said housing, &
third lens located adjacent the end of the tubular
housing opposite to the means for producing the
linear line of light adapted to project an image
whereby the rays projected from said third lens
may be made parallel, convergent or divergent
depending upon the longitudinal position of the
sleeve and the second lens in said housing.
JACOB C. COPELAND.
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