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No. 780,315.

UNITED STATES

Patented January 1’?, 1905,

PaTeENT OFFICE.

HENRY EMERSON WWETHERILL, OF PHILADELPHIA, PENNSYLVANIA.

HAEMATOKRIT

SPECIFICATION forming part of Letters Patent No. 780,315, dated J &nﬁ.ary‘ 17, 1905,
Application iilec August 5, 1904, Berial Neo, 219,615, |

1o all whom it muay concern.:

Beit known that I, Henry Exmerson WeTH-
ERILL, a citizen of the United States, residing
in the city of Philadelphia, State of Pennsyl-
vania, have invented certain new and useful
Improvements in Haematokrits, of which the
following 1s a full, clear, and exact descrip-
tion, reference being had to the accompanying
drawings, forming a part of this specification.

My invention relates to instruments used in-

pathologic diagnosis and other scientific and
commercial clinical work for the separation
and precipitation in a graduated test-tube or
other like containinge vessel of the contained
solids in the llqmd treated. These devices
have come to be known by the generic name

“*haematokrit” when applied to the separa-

tion and precipitation ot blood - corpuscles

and by the specific name “‘ centrifuge” when
applied to the separation of solids in urine,

human and other milk, chemical precipitates,

pharmaceutical mixtures, &c. All such in-

- struments operate on the principle of quick
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separation of the contained solids by rapid
centrifugal motion given to the test-tube con-
taining the liquid acted on. Complicated
mechanical means are commonly employed
1n such devices to support the tube and im-
part thischaracter of motionto it. Moreover,
all such devices operate to rotate the test-tube
11113, horizontal plane and in one duectluu
only. --

My 1invention has for its objects to pmmde |
a holder or carrier for the test-tube which

will support the tube under rotation in a ver-
tical or other positioned plane and enable it
to be rotated in both directions, which will
enable the insertion and withdrawal of the
tube from the holder with -facility,
will stop the mouth of the tube temporarily
without the interposition therein of a cork or
other like closing device, or, indeed, of any
segregable means apart from the holder and

itsadjunctive elements, and which will support

the tube in a fixed position temporarily in the
holder, so that 1t will not rotate therein ana
so that the readings upon the index-scale may
be had while the tube is so held therein;

and, finally, my invention consists in simple

50 mechanical means applicable and applied to

metallic

“which

the tube-holder wher eby the latter may be
rotated centrifugally in a vertical or other
plane with 1ncreased rapidity and in both di-
rections alternately. - |
T'o these ends my invention consists of the
device herewnafter described, the novel fea-
tures of which, both elementally and in com-
bination, will be pointed outin the claims.
In the accompanying drawings, Figure 1 is
an elevation of one form of the device.
1s a plan view thereotf. Fig. 31s a 1011011311fh-
nal section of the tube- holdet on the line 1 9
of Fig. 1.
4 of Du 2 1(::0]1..11’1n to the left. Fig. 5 is an
enlm*ﬂed section of the stopper end 01 the
holder with thé bottle removed:
enlarged section of a detached portion of the
central bod y and inner end of the tube-holder.
Kig. 7 1s an elevation of a modified form of
holder Teswned to carry a tubular body in-
stead of _ _
being detached to illustrate a detail. Fig. 8
is a longitudinal section thereof, and KFig. 9a
cross-section on the line 4 5 of Fig. 8 look-
ing to the right.
The construction of the 13‘1:11)&-1101(]@1‘ In my

cdevice, while involving several novel and valu-

able features, has largely been subordinated
to the rotating means, the latter being the
chief feature of my 1nvention, and 1 will
therefor describe 1t first.

The central hub @ is a substantially solid

1ts opposite ends, these latter being bored out,
a8 hereina Hm_deSci_l bed, to support two op-
positely-disposed tube-holders.

Hig. 2
Fig 4 1s a section on the lme 3

Fig. 6isan

a test-tube, one leg of the holder

body, preferably cylindrical, saveat

_ . Transversely
through 1ts solid center it is bored to provide
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a palr of holes 6 6 to admit the passage of
two cords ¢ ¢, which are united in a loop ¢ at -

one end and tied together and around a grasp-
The loop ¢ being

ing-bar ¢ at the other end.

90

supported on a nail, hook, or door-knob, the .
handle-bar ¢ 1s grasped by the hand of the

Manual rotation of the tube-holder
tor a clozen or more turns will

in one direction on one side ot

she tube-holder,

as at ¢, and at the same time twist the cords
in the opposite direction on the other side of
~The result will be 100

the tube-holder, asat ¢

twist the cords

“operator with the cords passing between the
- fingers.
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~ necessarily to shorten the cord, and this, fol-
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Jowed by a gentle pulling and releasing alter-

nately of the cord by means of the handle,
will impart an exceedingly rapid centrifugal
motion to the tube-holder. The rotation ot
the tube-holder will begin from right to left,
or vice versa, and then both alternately, the
direction of the initial motion depending upon
the direction of the twists given to the cord by
the initial manual rotation of the tube-holder.
The means described to impart such centrifu-
oal motion to such a body are simple and et-
fective, and the great rapidity of the rotation
is limited only by the number of the twists

initially given to the cords. _
" The central hub or body « is constructed to

contain a tube-holder at each end. In other
words, the device is or can be made In dupli-
cate in respect of the test-tube supports, and
this is exceedingly desirable, as tests of blood
and urine or perspiration can be made at the
same time in the one instrument, using op-
posite ends thereof.

It will be observed that the hub or body is
the portion directly rotated through the means
provided to impart to it the centrifugal mo-
tion desired, and hence it is desir able if not

essential, that its opposite axes of rotation be

central of its length or that its opposite ends
be not so unevenlv welghted as to throw it
out of balance. Hem,e as shown in the draw-

~_ings, the holes through which the cords pass

are substantially central and the hub carries
duplicate test-tube holders on each end,though
it is obviousthat, if desired, it may also carry
another pair of like tube-holders transverse
to the others. My device enables separations
of fluids to be made at both ends simultane-
ously, aided by air-tight filled tubes, and the
latter, as I construct it, is filled by capillarity
at the conical end. The device is light and
portable and wholly new, in that there 1s not
known a straight-tube centrlmﬁe

Each of the opposite ends of the hub or
body « is bored lengthwise 1n two dmmeters
the larger being screw-threaded as at a', Fw‘
5, to receive the screw-thr eaded inner end of
the tube-holder A. The smaller bore d, of
shu*htlv oreaterlength, receives the end of the
plug &', which fits the interior of the tube-
holder @. The opposite end of this plug d’
is cupped to receive and hold a buffing-washer
e, for against 1t the bulb end of the test-tube
m abuts when the parts are assembled m op-
erative relation. The test-tube 72 1s an ordi-
nary tube having an index-scale smarked upon
1t-and is of well- known character, except that
its bulbousend has magnifying pmperties ancd
a conical interior openinginto the same, so that
some of the precipitated solids will be oppo-
site the magnifying bulbous walls. The tube
is also peculiarly novel 1n that opposite seg-

" ments of it slightly above the diametric cen-

ter are shaped to give either a straight edge

65 or a long curve, whereby the segmental edges |

| of the device to adapt it to such use

780,315

meet each other in a short angle, forming a
point 7’ (see Fig. 4) in order that these edges
will afford a contacting surface for means,
hereinafter described, within the tube- holder
to prevent the tube from rotating within the
holder. The tube has preferably a slightly-
opened ridged mouth, so that it can be exactly
qlled by the tube - c]osmw pluo* or washer
hereinafter described.

The tube-holder a is substantially a hollow

cylinder, oneend of which is exteriorly screw-

threaded at ¢* (see Fig. 5) to mount it in the
hub or body «, while the other end is interi-
orly screw-threaded at ¢’ to receive the remov-
able closing-plug 7, (see Fig. 6,) which is
cupped at its inner end pr efer a,bly 1n a dove-

tall form, to recelve &md hold a washer ¢,
which operates not only to close the mouth of

the tube like a cork closing-disk when the

parts are assembled 1n operative relation, but
to hold the tube firmly (but sufficiently yleld-
ing for glass)in the tube-holder during rota-
tion of the device. The closing-plug 7 1s pro-
vided at its outer end with an opemtmﬁ‘-but-
ton 7' and is exteriorly screw-threaded at ¢’
for a part of its length to thread with the open
end of the tube-holder /.

In the operation of the device the test-tube
is supplied with blood, sputum, urine, chem-
ical mixtures, suspended solids, immiscible

| prescriptions, or whatever is to he separated,

as usual with such devices. The tube 1s 1n-
bulbous

serted 1n the tube-holder by i1ts closed

‘end or the reverse in getting percentage of
absolute fat in milk, sweat, or where there is

a small amount of a lighter substance to be

separated and the closing-plug then applied,

the inner washered end of which will contact
with the mouth of the tube, closing it and
holding it firmly in place within the tube-

flolder

The tube-holder is prefer ablv made of alu-

minium to secure lightness and for the same
purpose 1is fenestrated on opposite sides for
the oreater part of its length, as at A’ A°, Fig.
1; but the upper tenestmtlon /TL Fig. 2, 1s pro-
Vided for two additional purposes—namely,
to enable the index-scale on the tube to be
seen through it when the tube is in operative
position 1n the holder, and by slightly rolling
down the rim edges A’ (see Fig. 4) of the fenes-
tration A’ these Lcloes will abut agalnst the
opposite walls of upper seﬂ‘ments of the tube
on each side of the point m' and keep the
test-tube from rotating within the holder, at
same time holding 1t so that the indewscale
is always opposite the fenestration h'.
Sometimes it is desirable to use in these de-
vices a long bottle, with or without any 1n-
dex-scale on it, rather than a test-tube, and
without any segmental bracing edges. Hence
I have shown in Figs. 7 to 9 a modlhcatlclm
The
tube-holder 4 need not be fenestrated, except
for lightness, if desired. Instead of a screw-
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plug 7 a serew-cap »’ is provided.
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holder 1s duplicated, as before, one on each
end of the hub or body «, and in order to use
one tube for blood and the other for urine,

for example, the exterior surface 01' the clos-

ing-caps may be cross-lined, as at »* »°, Fig.
7, to indicate differentcontents. In this modi-

. hed form of the device the hub or body « is

10

bored in one diameter to hold the washer «

and support the holder 4 by itsscrew-threaded
end, said

washers held 1n a countersunk, as
before, and operating also to close the bottle-
mouth while the parts are in operative re-
lation. In removing the bottle » the holder
v 18 best removed by unscrewing its connec-

“tion with the hub or body, and in assembling
" the

the parts for operation the position of th
bottle 1n the holder i1s preferably the reverse

- of that employed in the form of the device
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shown in Figs. 1 to6. The extreme or outer
end of the holder is closed by the screw-cap
n', as betore stated, and it preferably carries

a plug end »°to support a washer #”, (see Fig.

8,) against which the bulbous closed end of
the bottle rests. The hub or body « is bored
to provide a pair of centrally-disposed and
outwardly - beveied transverse holes o 2,

through which the operating-cords ¢ ¢ pass,
‘as 1n the first-described form of the device,
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and the same means are employed, operating
in the same way, for imparting centrifugal
motion to the hub and to the bottle holderg

carried thereby.

It 18 to be observed that while I have shown
the operating-cords as a pair or double on
each side of the hub and two transverse holes
through the latter thisis because textile cords
are made up of twisted strands and must be
used double; but if leather cords be substi-
tuted they can be used singly on each side of
the hub or body of the device and correspond-
ingly require but a single means to mount the

same on the hub.

Having thusdescribed my invention, I claim

asnew and desire tosecure by Lietters Patent—

1. In an apparatus of the class described,
the combination with a tube-holder adapted
to carry a tube, of a rotatable hub adapted to
support the tube-holder, and means to impart
centrifugal motion to the hub, in both direc-

tions, alternately, said means consisting of a
palr of cords adapted to be twisted 1n oppo-

- site directions on opposite sides of the rotata-
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ble hub.

9. The combinati on, with an axiall V-mount—
ed rotatable body adapted tosupporta haema-
tokrit-holder, of means to impart centrifugal
motion, 1n opposite directions, alternately, to
the rotatable body, said means consisting of
a palr of cords mounted respectively at each
of two opposite points on the periphery of the
rotatable supporting-body.

The tube- |

port a tube-holder from either opposite end
and means to mount it, centrally of its length,
on a pair of cords, intermediate of the length

to impart centrifugal motion

edges of the fenestration when the tube and

3. The combmation with a haematokrit-
holder, of means to impart a centrifugal mo-
tion to the same, sald means consisting of a
rotatable holderin which the same ismounted,
and means to impart centrifugal motion to the
rotatable holder in opposite directions alter-
nately, sald means consisting of two pairs of
cords twisted in reverse directions and mount-
ed on said rotatable body in such manner as to
fmtua,te 1t from opposite peripheral points.

4. In an instrument of the class described,
A subst{mtlﬂtllgf cylindrical hub adapted to sup-

of the cords.
5. In an instrument of Lhe class descrlbed

“asubstantially eyvlindrical rotatable hub, bor etl

at 1ts opposite ends, a pair of tube-holders sup-
ported in said ends of the hub, means to de-
tachably maintain the tubes within the hold-
ers, said hub being bored transversely, and a
pair of cords passing through the transverse
openings in the rotatable hub.

6. In an instrument of the class described,
an axially-mounted rotatable hub, with means
t{) the same, a
hollow tube-holder detachably supported in
sald rotatable hub, a washer and means to sup-
port it at one end of said tube-holder, and a
closing-cap, carrymg a washer, for the oppo-
site end of said tube-holder.

7. In an instrument of the class described,

a rotatable tube-supporting hub, means to im-

part centritueal motion thereto, ahollow tube-
holder ‘Ld.:lpt@d to be dotachablv supported on

said hub and a washer with means to adjust-
&bly support the same within the tube-holder
operating to support the tube therein and seal
1ts open end when sald elements are &%meled
1n operative relation.

8. In an instrument of the class deseribed,
the combination of the following instrumen-
talities, namely, a rotatable tube-holder-sup-
porting hub, means to impart centritugal mo-

tion thereto, asubstantially eyvlindrical hollow

tube-holder carried by said rotatable hub, said

tube-holder being fenestrated longitudinally

and the edges of the fenestration forced
slightly inward, and a test-tube having oppo-
site segments converging to a line on its pe-
riphery, and adapted to be engaged by said

tube-holder are assembled in operative rela-
tion.

In testimony wher eof I have hereunto af-
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fixed my signature this 29th day of July, A. D.
1904. | |
| HENRY EMERSON WETHERILL,
Witnesses: |

Cmas. M. MirLeg,
A. M. BippLe.
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