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10 Claims. 

This invention relates to testing equipment 
through vision. 
This invention has utility when incorporated 

in apparatus for dark adaptation for determining 
light ray eye response, say after bleach, for com 
parison. With immediate prior reaction. 

More particularly this invention is a testing 
apparatus for the study of visual perceptions at 
low illuminations, even in the millifoot candle 
power range, and in making studies of the photo 
chemical mechanism of the human eye, particu 
larly with regard to certain reactions as in de 
termining the regeneration of rhodopsin or visual 
purple in the retinal rod cells after being sub 
jected to a light of sufficient intensity and prop 
er Wave-length to cause a bleaching of this pig 
ment; the so-called dark-adaptation test or the 
study of the rhodogenesis. 

Referring to the drawings: 
Fig. 1 is a side elevation of an embodiment of 

the invention in a test unit; 
Fig. 2 is a view of the housing in elevation 

from the left of Fig. 1, showing controls there 
for; 

Fig. 3 is a section on the line III-III, Fig. 1, 
showing the movable arm for varying the trans 
mission of light rays; 

Fig. 4 is a section on the line IV-V, Fig. 2, 
showing the assembly of the parts in the hous 
ling; 

Fig. 5 is a view on the line W-V, Fig. 4, show 
ing the pilot light and check illumination win 
dOWS; 

Fig. 6 is a wiring diagram of the control fea 
tures for the light source; 

Fig. 7 is a view on the line VII-VII, Fig. 3, as 
to the transmission arm for the check illumina 
tion transmission, with herein a disclosure of a 
pilot transmission having an angle ray path in 
a translucent body; 

Fig. 8 is a detail view on an enlarged scale of 
a WindoW for the check illumination of different 
light ray transmission properties, say of the 
polarized screen type; 

Fig. 9 is a section on the line IX-IX, Fig. 8, 
showing the mounting of the polarized pair of 
translucent elements; and - 

Fig. 10 is a detail view showing a closure flap 
as rocked into position at the limit of throw for 
the angular translucent means of the check ill 
lumination device. 
Cushion feet mount downwardly flanged base 

2 (Fig. 4). This base 2 has eye 3 to receive hooks 
or lugs 4 as a ready locking means of the hinge 
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Cl. 88-20) 
into Snug light closure engagement with packing 
felt 8 as angle 9 may be engaged by Wing Screw 
0, thus firmly mounting housing having eye 

piece with light-seal base 2 surrounding 
opening 3. This is an effective light closure for 
the one using the apparatus, with the snug 
thrusting of the face for seating at this eye 
piece. Side Walls 4, extending in a tapering 
direction therefrom, provide chamber 5 and, 
With the exception of partition f6, have prefer 
ably an optical black lining to make the general 
Wall Structure for the interior of this chamber 
5 non-reflective. The face of partition f6 is 

flat white, so that the rays of light from source 
24 passing through window 2 will illuminate this 
area, effectively. This chamber 5, opposite the 
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Viewpoint side having the eye-piece , has parti 
tion 6 with pilot light opening 7, say provided 
With red Screen 8. In practice, this is desir 
ably of the pin point type or so-called No. 52 
drill in dimension of .0635' diameter. Adjacent 
this pilot window for a red light, and desirably 
within 3 thereof and say thereabove as from 
the axis of the point of vision adjacent the eye 
piece , there is located window 9 as the check 
illumination. * . . 

This chamber 5 has bottom 20 with Window 2 
therein, preferably of a green screen or filter 
glass. Below this bottom 20 for the chamber 5 
is chamber 22, desirably of a reflective or white 
lining Or interior Wall. In this chamber 22 is 
mounted receptacle 23 for light source 24, herein 
of the usual type say 110 volt, 60 watt electric 
light bulb, So positioned that direct rays from the 
filament do not go through the window 2 to the 
observer at the eye-piece ff. This bulb recep 
tacle 23 on the base 2 in the chamber 22 is sep 
arated by partition 25 from voltage regulator or 
rheostat 26, adapted to adjust electric current to 
bulb 21 in receptacle 28 in chamber 29, spaced by 
the Wall 25 from the chamber 22. This rheostat 
may be of the manually operated type or of the 
automatic Voltage regulator type. The electric 
light bulb 27 may be say 7% watts. 
The interior of this chamber 29 may be a re 

flective White, but, due to the requirement for 
Subdued transmission of light rays, there is no 
purpose eSSentially in So doing. This chamber 
29 has top 30 as a partition separating this cham 
ber 29 from chamber 3. This partition 3) has 
therein WindoW 32, say of ground glass, and with 
the purpose to transmit a subdued light from the 
chamber 29 to the chamber 3. This chamber 
3 is desirably lined With optical back to render 

type to have base flange portions 5, 6, 7, swing 55 its walls generally non-reflective, 



2 
From this chamber 29 through port 33 as con 

fined by wall 34 is light ray passage from the 
illumination source 27 to the pilot window 7 for 
red filter light observation by one looking in at 
the eye-piece . 

Bearings 35, 36, at the chamber 3, are coaxial 
with the window 9 for check illumination, and 
mounted in the bearing 35 is arm 37, which ex 
tends to split block 38 assembled with the arm 
37 by clamp screws 39. Screw 49 assembles there 
with control stem 4 extending through the bear 
ing 36 to handle 42, with which is fixed arm 43 
as a pointer along scale 44 exterior of the hous 
ing. Interior of this housing or unit on this 
stem 4 is collar 45 fixed therewith by set Screw 
46 to coact with compression spring 47 as a fric 
tion holding means in any angular shifting or 
rocking of the arm S7 as to the bearing 35. 
This arm 37 at the clamp 38 has elbow 48, 

from which there depends arm 49. There is 
thereby provided L-piece of these parts 37, 48, 49, 
desirably of a polymer of methyl methacrylate. 
This is a plastic of light ray transimission prop 
erties in a path bent to conform to the direction 
thereof. Quartz, or other translucent means may 
be adopted. Herein at the elbow or bend 48 
chamber 5) is provided for this clamp member 38 
to be clear of contacting the bend 48, and this 
block 38, being of white metal, has its interior 
portion as exposed or in the chamber 50 of reflec 
tive value. However, the straight portions 37 and 
49 of this elbow means as extending from the 
clamp have optical black or non-reflective opaque 
coating 5, 52, thereon. Terminus 53 at the 
window 9 is desirably ground or minutely rough 
ened, as is face 54 at the terminus of the arm 
49. This terminus as adopted herein is a Way 
from perpendicular to the axis of this depending 
arm 49, and, in this departure from perpendicu 
lar, presents a greater area than the cross sec 
tion path of the arm to receive light from bulb 
27 through window 32. In practice, a desirable 
angle adopted herein is 45, and the direction or 
rotation of such as taken causes the greater sur 
face area of the arm 49 to be presented toward 
and from the bulb 2 so that the light as received 
therefrom may be increased or gradually dimin 
ished. In this swing or rocking, there is reduced 
the visibility response effective as through the 
window 9 for the observer at the eye-piece . 
In practice, this swing operation may be as much 
as 160 and, as approaching the limit of SWing, 
depending arm 55 may be struck by the rising arm 
49 and rock this arm 55 on pivot 56 to throw its 
depending closure 51 (Fig. 10) as a flat face 
against the inclined light ray receiving portion 
54 of the transmission path. This insures the 
starting of the device at Zero or no transmission. 
Remote from the eye-piece is housing side 

58 (Fig. 2) having signal window 59 as a dis 
closure to the operator as to Whether or not the 
bulb 2.7 may be functioning in the chamber 29 
as switch 60 is operated to have the pointer 
from “off’ position 6 to “test' position 62, there 
by past the voltage control or rheostat 26 to the 
test bulb. 27. This rheostat or Voltage regulator 
26 is normally in the chamber 29 against dis 
turbance by the operator, the purpose being that 
the light bulb 27 is normally adjusted as to the 
rheostat and is, during its life, of sufficiently close 
approximation, and under the conduct of test is 
efficiently responsive hereunder. 

In practice, the observer or one to undergo 
dark adaptation test therethrough is placed in a 
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2,283,769 
placed at the apparatus, he snugly places his 
eyes at the eye-piece i? as a light seal against 
light outside the device. As the one gazes through 
the eye-piece f l as snugly closed to shut off all 
light rays into the chamber 5, there is illumina 
tion at this time only from the window 7 of 
the red pin-hole light serving as a pilot, target, or 
fixation point. When the transmission arm is at 
“off’ position, the light 27 is on as the light 
Source. The attendant or Operator may, through 
handle 42, rock the stem 4 and with it the pointer 
43 and the light transmission path 52, 48, 31, 
from non-transmitting position. This operation 
is conducted slowly or in Small steps. When the 
one observing through the eye-piece is able to 
detect a check illumination at the Window 9, 
he so indicates, and the calibration on scale 44, 
which is in millifoot candles, is visible to the op 
erator. Such reading is recorded. 
When the handle 60 is shifted to point 64, in 

thereby cutting out the light source 27 and cut 
ting in the bulb 24, effective bleaching light is 
thrown on the face of the partition 6 to effect 
certain bleaching or photo-chemical eye reac 
tions. After this predetermined interval, and with 
the observer still retaining the position at the 
eye-piece , the handle 60 is again shifted to 
bring the pointer 6 from the point 64 to the 
point 62. This cuts out the bulb 24 and cuts in 
the bulb 27, With the result that the pilot or 
target window ll has its red glow. Before oper 
atting the handle 60, the handle 42 (Fig. 2) is to 
have the arm 52 out of transmission position. 
Accordingly, now it is in order to SWing this arm 
52 down toward the window 32 gradually or in 
small steps until the observer at the eye-piece 
f may, in addition to the pilot light 7, detect 
at the WindoW 9 in focal point check illumina 
tion. This Will give a second reading, also re 
COrded. - 

As the test is repeated at definite intervals, say 
two minutes or less for the bleach test and even 
thereafter, the return or adaptation of the vision 
is checked as to the readings determined by the 
graduations 44. All readings having been re 
corded, the eye response of the observer may 
then be studied. The time necessary for re 
generation to the test made prior to bleach may 
give Valuable information relative to say vitamin 
A deficiency. 

In lieu of the housing 34 from the port 33 to 
the pilot window 7, there may be located flange 
65 (Fig. 7) to mount angular light path trans 
mission element 66 having optical black coating 
67. This member 66 has terminus 68 through 
port 69 from the chamber 3 to the chamber 
29 and thus transmitting through red window 
screen 70 pilot light illumination at the Window 

7. 
The rockable control for varying the light in 

tensity herein is of value in that the light source 
27 is undisturbed throughout, and there is ac 
cordingly retention of its quality and spectrum 
composition With merely a cutting off of the in 
tensity. Iceland spar element 7 (Fig. 9) is fixed 
in bearing 72 at the window 9, and comple 
mentary Iceland spar or polarizing member 73 
is mounted in toothed member 4 and operable 
from pinion 75 on the stem 4 . This means that 
these light ray vibrations may, as transmitted 
from the member 3 to the member 7 and as at 
limit angular relations therebetween, say 90°, 
be nil; but as coming into departure therefrom, 

darkened room for a period of time. Then being 75 the strength or quantity of transmitted light is 
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stepped up at a determined rate, and such may 
be used as the scale determining points. - : 
As occasion may arise for access or inspection 

of the chamber 3, such may occur through port 
76 (Fig. 4) normally closed with opaque strip of 
the graduated arc or scale 44, anchored or at 
tached to the housing by terminal screws 7. 
A maximum of light rays will be gathered at 

the face 54 of the light transmission path when 
the axis of the arm 49 is in line with the longi 
tudinal axis 78 of the rays emitting from the 
lamp 2 through the Window 32, and such extent 
of light rays to be transmitted is curtailed as 
the swing is into perpendicular with the window 
and therepast to shut-off position. " . - 
The extent of the swing of the arm 49 may be 

such as to travel in opposite directions beyond 
maximum transmission position. Due to the 
angularly extending face 54, the scale 44 may have 
two sets of calibrations, for, as the arm. 49 Swings 
clockwise (Fig. 3), the face 54 is very gradually 
turned from the light source and hence the trans 
mitted light is proportionally very gradually di 
minished. However, as the arm is swung counter 
clockwise, the face 54 is more abruptly turned 
from the light source and hence there is a Swifter 
diminishing light transmission and a correspond 
ingly different scale reading, 

It will be noted that at no time during the 
operation of this device is there light shining di 
rectly into an observer's eyes. The observer at 
the eye-piece f may see the window 2 as lighted 
by the bulb 24. The light from this bulb 24 ac 
cordingly does not shine directly into the eyes 
of the observer. When the bulb 27 is on, such 
may act to show at the window 32 and to be 
observed therefrom at the window 9 due to the 
light ray transmission of the elbow 37, 48, 49, of 
internal reflection powers. Accordingly, the light 
from the bulb 27 does not shine directly into the 
eyes of the observer. 
What is claimed and it is desired to secure by 

Letters Patent is: 
1. Eye reaction testing equipment comprising 

a chamber provided with an observation point 
adapted to be closed by one looking into the 
chamber to receive a test, an illumination-point 
providing Window in the chamber for directing 
eye response of the One at the observation point 
receiving the test, an additional illumination 
Window in said same chamber laterally adjacent 
the point Window and having therefor a light 
source, and light ray transmission means from 
the source to the additional WindoW embodying 
between the source and the window a swingable : 
internal reflection light ray transmission member 
of angular extent, said tWo Windows being con 
mon for observation by the one at the observa 
tion point. 

2. Eye reaction testing equipment comprising 
a chamber adapted to be closed by one looking 
into the chamber to receive a test, an illumina 
tion-point-providing window in the chamber for 
eye response of the one receiving the test, and 
an additional illumination windoW laterally ad 
jacent the point window in said same chamber 
and having therefor a light source, and light ray 
transmission means from the source to the addi 
tional WindoW embodying betWeen the source and 
the WindoW a pivotally mounted internal reflec 
tion light ray transmission of angular extent 
member coaxial with the additional window. 

3. Eye reaction testing equipment comprising 
a chamber adapted to be closed by one looking 
into the chamber to receive a test, a first Window 
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3. 
having a fixation point in the chamber for eye 
response of the one receiving the test, a second 
Window laterally adjacent the first window in said 
Same chamber and having therefor a light source, 
a light ray transmission device from the source 
to the second Window embodying between the 
source and the window a bearing adjacent the 
Second Window, rockable internal reflection light 
ray transmission means of angular extent in the 
bearing, and an actuator for the means including 
a Scale device for disclosing the position as to 
which actuated. -- 

4. Eye reaction testing equipment comprising 
a chamber adapted to be closed by one looking 
into the chamber to receive a test, a first window 
having a point in the chamber for directing eye 
response of the One receiving the test, a second 
Window laterally adjacent the first window in said 
same chamber and having therefor a light source, 
a light ray transmission device from the source 
to the second window embodying between the 
Source and the Window a bearing adjacent the 
Second WindoW, a rockable angle internal reflec 
tion light ray transmission means in the bearing, 
and an actuator for the means. 

5. Eye reaction testing equipment comprising 
a chamber adapted to be closed by one looking 
into the chamber to receive a test, a first Window 
having a point in the chamber for eye response 
of the one receiving the test, a second window 
laterally adjacent the first window in said same 
chamber and having therefor a light source, a 
light ray transmission device from the source to 
the Second Window embodying between the source 
and the Window a bearing adjacent the second 
Window, a rockable angle internal reflection light 
ray transmission means in the bearing, said angle 
means having an arm toward the light source to 
terminate in a face at an angle to the direction 
of the arm for departure from arm cross sectional 
area of rays from the light source. 

6. Eye reaction testing equipment comprising a 
chamber adapted to be closed by one looking into 
the chamber to receive a test, a first window hav 
ing a point in the chamber for eye response of 
the One receiving the test, a second window in 
said same chamber laterally adjacent the point 
and having therefor a light source, a light ray 
transmission device from the source to the second 
Window embodying between the source and the 
Window a bearing adjacent the second window, 
a rockable angle internal reflection light ray 
transmission means in the bearing, said angle 
means having a light ray impinged terminal face 
of greater area, than the cross section of the 
means for gathering rays from a light source. 

7. Eye. reaction testing equipment comprising 
a chamber adapted to be closed by one looking 
into the chamber to receive a test, a first Window 
having a point in the chamber for eye response 
of the One receiving the test, a second Window 
laterally adjacent the first window in said same 
chamber and having therefor a light source, a 
light ray transmission device from the source 
to the Second Window embodying between the 
Source and the window a bearing adjacent the 
Second Window, a rockable angle internal reflec 
tion light ray transmission means in the bearing, 
Said angle means having a light ray impinged 
terminal face of greater area than the cross sec 
tion of the means for gathering rays from the 
light Source, and an actuator for swinging the 
angle means for the face to be shielded by its 
shield extent in cutting out rays from the light 
SOCe, 



4. 
8. In an apparatus for testing eye reaction, 

a WindoW, a light Source having a constant light 
value, and a rockably mounted internal reflec 
tion light ray transmission element of angular 
extent from the light Source to the Window, said 
element being provided With a cylindrical portion 
with a terminus having a plane at an angle to 
the axis of the cylindrical portion and adapted to 
receive a maximum impinged light when the line 
of the axis is coextensive with the light rays 
from the light Source, Said transmitted light be 
ing in a more rapidly diminishing cycle When 
Said element is SWung in One direction from Said 
maximum transmission position than when swung 
in the Opposite direction. 

9. In apparatus for testing eye reactions, a 
housing having a partition therein dividing said 
housing into a VieWing chamber and a light re 
ceiving chamber, a window in said partition, a 
light Source in the light receiving chamber be 
low the WindoW, and a light ray Volume adjust 
ment device comprising a Swingable internal re 
flection member of angular extent for conduct 
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ing light rays from the light source to said 
window, said member having a pair of diverging 
arms, one mounted axially toward the window 
and the other exteriding radially from the one 
and axially Swingable into and out of the path 
of the light rays. 

10. In apparatus for testing eye reactions, a 
housing having a viewing chamber, a chamber 
therebelow having a light Source therein, a par 
tition therebetween having a light filter Screen 
Window, an additional chamber having a Second 
light Source therein, a light transmitting cham 
ber thereabove, the partition therebetween hav 
ing a second light diffusing screen window, a par 
tition between this latter chamber and the View 
ing chamber, a third differently effective light 
Screen Window in Said latter partition, means 
in the light transmitting chamber for transmit 
ting light from the second light source to the 
third WindoW, and Switch means to light one or 
the other of the light Sources. 

LAWRENCE. G. SCHWANZEL, 

  

  


