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To all whom, it may concern. 
Be it known that I, GEORGE BENNETT, Sr., 

a citizen of the United States, residing at 
Philadelphia, in the county of Philadelphia, 
and State of Pennsylvania, have invented 
new and useful Improvements in Hemoglobi 
nometers, of which the following is a speci 
fication. . . . . . . . 

10 

5 

20 

25 

My invention relates to a new and useful 
improvement in hemoglobinometers, for as 
certaining the amount or proportion of 
hemoglobin in a given sample of blood by 
comparing such blood sample with a stand 
ard color by the rays of light from a single 
source passing through said blood sample 
and a ruby glass, said rays reaching the eye 
of the observer through a single eye piece. 
The principal objects of my present inven 

tion are; first, to so construct an instrument 
of this character that it shall be entirely dust 
proof, all of the parts being inclosed; second, 
to provide for the changing of the observa 
tion holes through which the rays of light 
pass after passing through the sample of 
blood and the testing glass so as to especially 
adapt the instruments for use by various 
persons having different sight conditions; 
third, to provide for the positive rotation of 
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the test glass so as to avoid the discrepancies 
in adjustment which have heretofore been at 
tendant upon the adjustment of said disks 
by frictional contacts; fourth, to provide a 
pointer or hand for indicating the gradua 
tions at which the test glass is set and to 
provide for the adjustment of said hand in 
dependent of the disk so as to calibrate the 
instrument or adjust it to the sight of any 
particular individual, said calibration being 
effected by comparisons with a standard 
color for such instruments; fifth, to provide 
for sufficient friction upon the test glass disk 
to prevent its accidental displacement after 
being set; sixth, to proyide a candle holder 
which will hold a candle in proper relative position to the observation openings and per 
mit the ready adjustment of said candle; 
seventh, to provide a blood holder for the 
sample of blood to be tested that will always 

50 
pass into exact position relative to the test 
glass and be there held by frictional contact 
so as to prevent accidental displacement; 
eighth, to provide for the reading of the 
adjustments of the test glass without chang 
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ing the position of the instrument while in 
use and in general, to increase the efficiency 
of such an instrument and render it more adaptable to the purposes for which it is 
used. • . 

With these ends in view, this invention 
consists in the details of construction and 

claims. . . . 
In order that those skilled in the art. to 

which this invention appertains, may under 
stand how to make and use the same, I will 
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combination of elements hereinafter set 
forth and then specifically designated by the 

65 
describe its construction in details, referring . by numerals to the accompanying drawings 
forming a part of this application, in 
which:-- . . . . . . . 70 

Figure 1, is an edge view of a homeglobi 
nometer made in accordance with my im 
provement. . . . . . . . . . . . . . . . . . - 

downward. 
Fig. 2, is a plan view of Fig. 1, looking 

- . - - - 75 

Fig. 3,is a view similar to Fig. 1, the body 
of the device being in section. 

Fig. 4, is a face view of the instrument the 
face plate being removed to show the interior 
construction and arrangement of the parts. 80 

Fig. 5, is a section at the line 5-5 of Fig. 
3 looking in the direction of the arrow. Fig. 6, is a perspective of the test glass 
holder or disk showing the test glass thereon. 

Fig. 7, is a reverse plan view of Fig. 6 85 
showing the graduation marks directly upon 
the test glass disk. . . . . . 

Fig. 8, is a detail view of the blood holder 
clamp. . . . . 

Fig. 9, is an edge view of Fig. 8. 
Spring. • . . . . . 

Fig. 11, is an edge view of Fig. 10. 
Fig. 12, is a detail perspective of the can 

dle holder. . . . . . . . . . . Fig. 13, is an enlarged detail of the obser 
vation disk. 

- - - - - - - - 90 

Fig. 10, is a detail view of the friction 

95. 

In carrying out my invention as here em 
bodied, 1 represents the casing which is pref 
erably of circular shape carrying the offset 2, 
3 and 4 being face plates fitted to the casing. 
so as to inclose the operating parts of the 
instrument therein. . . . . 5 represents a spindle in the form of a 
Screw which passes through the face plate 3 
and is threaded into the face plate-4, and 
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upon this spindle is journaled the test glass 
disk 6 so as to revolve thereon. The test 
glass disk is intended to be made of opaque 
glass or porcelain or similar material, and in 
order that it may not contact and revolve di 
rectly upon the spindle 5 I provide a bushing 
7 which passes through the center of the disk 
and carries a flange S which bears upon one 
side of the disk while the gear plate 9 is 
fitted against the opposite side of the disk all 
being firmly held together by the nut 10 
which threads upon said bushing, said bush 
ing being of sufficient length to con 
tact with the face plate 4 so. as to exactly 

5 position the disk within the casing; and in 
order that said disk may be held by friction 
against accidental displacement I provide the 
spring washer or friction member 11 which 

25 
nut 10... 
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fitting over the projecting end of the bush 
has a hole. 12 through the center thereof for 
ing, and this friction member is also pro 
vided with the spring prongs or legs 13 
which are so bent as to bear upon the under 
side of the face plate 4, while the body there 
of bears against the outer surface of the 
14 represents a pointer hand having a hub 

15 adapted to fit snugly upon the projecting 
end of the bushing 7, said hub being split 
and having the screw 16 run projections 
therefrom so as to clamp the pointer hand 
upon the bushing as will be readily under 
stood, this form of clamping the pointer 
hand upon the bushing will permit of said 
hand, being adjusted relative to the disk to 
which the bushing is rigidly secured for 

40 

the purpose hereinafter set forth. 
17 represents a dial which is secured sta 

tionary within the casing by means of the 
screws 18 passing through, said dial and 
threaded into the lugs 19, the pointer hand 
being adapted to move over the face of said 
dial, said dial having graduations 20 in 
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scribed thereon. 
In order that the test glass disk may be 

positively and accurately revolved the gear 
teeth 21 carried by the gear plate 9 mesh with 
the pinion 22 carried upon the shaft 23, and 
this spindle projects through the face plate 
3 and has secured thereon the thumb knob 
24 by which arrangement the gear plate and 
the disk and pointer hand carried thereby 
will be revolved by the revolving of the 
thumb knob and as the diameter of the 
pinion is small relative to the diameter of 
the gear plate it will require a number of ro 
tations of the pinion to effect, a partial revo 
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lution of the gear plate, thus tending to in 
crease the accuracy of the adjustment of said 
gear, plate by the disk carried thereby, and 
when the proper adjustment has been ef 
fected the friction-member 11 will hold the 
parts against accidental displacement as be 
fore stated. - - ... 

The gear plate 9, has an arcuate slot 25 

: eye of the person using this instrument. 

1,390,422 

formed therein in alinement with that por 
tion of the test glass 26 carried by the disk 
which is utilized for the passage of the rays 
of light in comparing the color between any 
given thickness of the test glass and the 70 
sample of blood; said test glass being usually 
cemented to a recessed portion of the disk. 
26 represents a telescope or observation 

tube which is threaded into the boss 27 car 
ried by the face plate 4, and the threaded end 
of this tube is adapted to hold in place a 
glass disk 28 and an observation disk 29, 
said observation disk having two holes 30 
formed therethrough adjacent each other for 
the purpose of permitting the rays of light 
to pass through the sample of blood and the 
test glass to reach the eye placed at the oppo 
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site end of the observation tube, the glass. 
disk 28 being for the purpose of excluding 
dust at this point and the observation disk 
being removed for the purpose of inter 
changeability. The object of making the ob 
servation disk interchangeable as just stated 
is to accommodate different persons using 
the instrument since certain defects in the 
human eye such as astigmatism require the 
placing of the holes through these observa 
tion disks at various distances apart to ac 
commodate the degree of the defect in the 

90. 

95 
The observation disk 29. has a projection 

or spline 29 which passes into the groove 29. 
for positioning this disk so that the holes 
therethrough will always come into proper 
glass. alinement with the blood holder and test 
31 represents the blood holder clamp 

00. 

which has a slot 32 therein for the reception. 
of the blood holding plates 33 and 34, and 
this clamp has a thumb screw 35 threaded 
through the lower portion thereof so that its 
end will project into said slot; said end hav 
ing a non-metallic tip 36 for contact with 
the blood holder plate 33 so as to firmly 
clamp these plates within the slot without a 
tendency to break the same. . . . . . 
The blood holder plate 33 is of transparent 

material such as clear glass. while the plate 
34 is of opaque glass, porcelain or the like 
and is so reduced in thickness as to reduce 
the thin slot or space 37 when the two plates 
are placed together as shown in Fig. 3, this 
space being adapted to receive the sample of 
blood to be tested. The offset 2 carried by 
the casing 1 is slotted for the reception of the 
clamp 31 and one wall of this slot has a lon 
gitudinal groove 38 formed therein for the 
reception of the plate spring 39 which is se 
cured to one side of the clamp so that when 
the clamp is passed into the slotted offset 
this spring will pass into the groove and act. 
as a key or spline to hold the clamp in proper 
position and will also force the clamp firmly 
against the opposite wall of the slot so as to 
always hold it in exactly the same position 
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this point. 
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when inserted in the offset. A further ad 
vantage of this spring is that it creates suffi 
cient friction to hold the clamp against ac 
cidental displacement after the latter has 
been inserted in the offset. 
40 represents a glass which is set in a cir 

cular opening formed in the face plate 4, said 
glass being held in place by Suitable clips 41 
or in any other convenient manner. This 
glass lies over the graduations upon the dial 
17 so that these graduations may be read in 
connection with the pointer hand 14 and 
serves to make the instrument dust proof at 
42 represents a disk of glass closing the 

opening 43 through which the rays of light 
pass to the telescope 26, and this glass may 
be held in place in any suitable manner for 
the purpose of making the instrument dust 
proof at this point. 
In order that a candle may be properly 

held relative to the opening 43 I provide a 
shank 44 having a reduced portion 45 for fit 
ting into the slot 46 carried by the casing 1 
and this reduced portion of the shank is pro 
vided with a spline 47 which passes into the 
slot 48 formed in the socket so as to bring 
the shank into fixed relative position to the 
casing, and in order that the shank may be 
removably held within the socket the re 
duced portion 45 thereof is split as indi 
cated at 48 so as to form a spring pressure 
upon the side walls of the socket as will be 
readily understood. ; . . . . 
The shank 44 has secured thereto the 

spring clamp band 49 the outer portion of 
said band being cut away so that the ends 
thereof may interlock as clearly shown in 
Fig. 12, and this clamp is intended to hold 
the candle and permit the latter to be ad 
justed up or down as occasion may require 
so that the flame therefrom may be kept in 
the proper relative position to the opening 
43. The interlocking of the ends of the 
clamp band provides for the outward spring 
ing of this band since the interlocking sec 
tions provide an effective stop; and this ar 
rangement also permits the ends of the band 
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to project in opposite directions and in sub 
stantially the same plane so that the pressure 
against these ends will release the grip upon 
the candle and permit its ready adjustment. 
The test glass 26 as here shown is a semi 

circular wedge shaped prism of ruby glass 
secured to the portion of the disk 6 which is 
reduced in thickness by cement or otherwise. 
As this test glass is turned in front of the 
observation holes 30 the color of the light 
passing from the candle through said giass 
will vary in color as varying thicknesses of 
this test glass are brought into the path of 
said light, and this variance will be indicated upon the dial by the corresponding gradua 
tion registering with the pointer hand as 
light from the same source passes at the sane 

time through the sample of blood and simul 
taneously reaches the eye of the observer, an 
arcuate comparison can be made between the 
color of the blood and the color of the light 
passing through the test glass and when 70 
these two colors correspond the scale will in 
dicate the proportion of hemoglobin in said 
plate. . . . . . . . . . . . . 

While I have here shown a simple and ef 
fective instrument for carrying out the ob-, 75 
jects intended it is obvious that certain modi 
fications might be made therein, such as in 
scribing the graduations 20 directly on the 
back of the test glass disk 6 as indicated at 
20° and in Fig. 7 locating the pointer hand 80 
14 in a stationary position so that the turning 
of said disk would carry the graduations be 
neath the hand and thereby permit the de 
termining of the adjustment of said disk. I 
therefore do not wish to be limited to the 85. 
exact details of construction as herein shown 
as these may be varied within the limits of 
the appended claims without departing from 
the spirit of my invention. . . . . . . . 

Having thus fully described my invention, 90. 
what I claim as new and useful is:-- 

1. In a hemoglobinometer, a casing, a 
revoluble test glass disk mounted within said 
casing, a gear plate Secured to said disk, said 
gear plate having an arcuate slot therein for 95. 
the passage of light through the test glass 
carried by the disk, a pinion meshing with 
the teeth of said gear plate, a shaft upon 
which said pinion is secured, one end of said 
shaft projecting outside of the casing and 100 
carrying a thumb knob for revolving said 
shaft, a dial having graduations marked 
thereon, said dial being located within the 
casing, a section of glass set in one face of 
the casing so as to bring said graduations 105 
into view, a pointer hand so connected with 
the disk as to revolve therewith and register 
with the various graduations upon the dial, 
a friction member for imparting sufficient 
friction to the disk to prevent its accidental 110 
displacement when adjusted, and means for 

sing the sample of blood adjacent the test 
glass. . . . . . 

2. In a hemoglobinometer, a casing, a 
revoluble test glass disk mounted within said 115 
casing, a gear plate secured to said disk, - 
said gear plate having an arcuate slot there 
in for the passage of light through the test 
glass carried by the disk, a pinion meshing 
with the teeth of said gear plate, a shaft 120 
upon which said pinion is secured, one end 
of said shaft projecting outside of the cas 
ing and carrying a thumb knob for revolv 
ing said shaft, a dial having graduations 
marked thereon, said dial being located with- 125 
in the casing, a section of glass set in one 
face of the casing so as to bring said gradua 
tions into view, a pointer so connected with 
the disk as to revolve therewith and register 
with the various graduations upon the dial, 130 
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a friction member for imparting sufficient 
friction to the disk to prevent its accidental 
displacement when adjusted, and means for 
holding the sample of blood adjacent the test 
glass, an observation tube and an observa 
tion: disk removably located at the base of 
said tube, said observation disk having two 
holes therein. . 

3. In a hemoglobinometer, a test glass 
disk, a bushing passing through the center 
of Said disk, a gear plate Secured upon the 
disk by said bushing, a pointer hand adjust 
ably mounted upon the bushing so as to pro 
vide for the calibration of the instrument, a 
stationary dial over which said hand travels, 
said dial carrying predetermined gradua 
tions, means for revolving the gear plate and 
disk secured thereto, and a test member con 
sisting of a wedge shaped ruby glass secured 
to said disk. . . . . . . 

4. In a hemoglobinometer, a test glass 
disk, a bushing passing through the center 
of said disk, a gear plate secured upon the 
disk by said bushing, a pointer, hand adjust 

vide for the calibration of the instrument, a 
stationary dial over which said hand travels, 
said dial carrying predetermined gradua 
tions, means for revolving the gear plate 
and disk secured thereto, a test member con 
sisting of a wedge shaped ruby glass secured 
to said disk, a blood holder comprising a 
transparent section of glass and an opaque 
section of glass held together by a clamp 

i5 Screw. w 
5. In a hemoglobinometer, a casing, a 

ably mounted upon the bushing so as to pro 
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slotted offset carried by said casing, a clamp 
adapted to slide into said slotted offset, a 
plate spring carried by the clamp, said 
spring arranged to slide in a groove formed 
in one wall of the offset so as to act as a key 
for holding the clamp. in place, and a clamp 
screw threaded through a portion of the 
clamp, inner end of said screw carrying a 
non-metallic strip for contact with 
glasses inclosing the blood holder. " . . . . 

the 
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6. In a hemoglobinometer of the character 
described, a dust proof casing, a split socket 
carried by Said casing, a shank having a re 
duced slotted portion adapted to fit within. 50 
said socket, a spline carried by the reduced 
portion of the shank, said spline adapted to 
pass between the split ends of the socket and 
the clamp carried by the shank, said clamp 
consisting of a spring band, portions thereof. 
being cut away and interlocking. 

7. In an instrument of the character de Scribed, a dust proof casing carrying two 
face plates, glass covered openings formed in 
Said face plates, a test glass disk: mounted 
within the casing so as to rotate, means for 
rotating said disk, a test glass carried by 
the disk, a blood holder adapted to slide in 
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the casing and be held in position by fric 
tion, an observation tube, carried by one of 
the face plates of the casing, and an observa 
tion-disk located in the base of said tube, said 
disk having two holes located adjacent each 
other. - - . . . 

In testimony whereof I have hereunto af 
fixed my signature. . "GEORGE BENNETT, Sr. 
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