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COMPLETE SPECIFICATION

Improvements in and relating to Calculating Devices

I, Jack WiLmoT NICHOLAS, a British Sub-
ject, of Essex County Hospital, Colchester,
Essex, do hereby declare the invention, for
which I pray that a patent may be granted
to me, and the method by which it is to be
performed, to be particularly described in and
by the following statement:-—

This invention relates to improvements in
calculating devices of the kind generally
known generically as slide rules and is more
particularly concerned with calculating devices
for use in hzmatology.

In carrying out tests on a sample of blood
in normal routine hzmatology certain basic
information is initially determined and from
this information various specific quantitative
data, which together represent a complete
analysis of the blood sample, are obtained by
mathematical calculation. In particular, initial
tests are made to determine,

(a) Hemoglobin Content (Hb), usually as
a percentage of an arbitrary British Standard,

(b) Red Cell Count (R.B.C.) in millions per
mm®, and

(c) Packed Cell Volume (P.C.V.) as a per-
centage of the original volume of the blood
occupied by the cells after centrifuging.

From these three basic determinations, the

. following data are then obtained, namely,
(1) Hzmoglobin Content (Hb) in gm/100

ml.
(2) Mean Corpuscular Volume (M.C.V.) in

».

(3) Mean Corpuscular Hzmoglobin
(M.CH) in ¢ p g

(4) Mean Corpuscular Hzmoglobin Con-
centration (M.C.H.C.) as a percentage, and

(5) Colour Index (C.I.) as a pure member.

The calculations required to obtain the
above data involve simple, but somewhat
lengthy and time wasting sums in long division,
as wiil be readily appreciated from a con-
sideration of the following formule:—

P.CV.

MCV.= X107

RB.C.

Hb (gm/100 ml.)
H= : X107

R.B.C.
Hb (gm/100 mi)
MCHC = X100
P.CV.
c Hb (as % of standard)
J=

RB.C. (as % of standard)
Hb (as % of standard)
= X108

2XR.B.C.

45

The last value has a linear relationship . .

with the value of M.C.H.

The required calculations can, of course, be
speedily made by suitably skilled persons by
the use of an ordinary logarithmic slide-rule
but its use, in the hands of an inexperienced
person, is liable to result in reciprocal values
being inadvertently noted, which may escape
detection as both the M.CH. and M.CH.C.
values are normally in the region of 30, the
M.CV. value in the region of 100 and the
CI value in the region of 1; thus the
reciprocals as read from a slide rule would
be close to the numbers themselves.

The principal object of this invention is to
provide a simple calculating device by means
of which some or all of the above data can
be readily and rapidly obtained once the afore-
said initial determinations have been made.

Another object of the invention is to provide

a calculating device for use in routine hzma- .

tology by means of which, given the initial
Hb, R.B.C. and P.C.V. values, specific quan-
titative data can be instantly and simulta-
neously read after one simple adjustment or
setting of the device has been made.

A further object of the invention is to
provide a calculating device for use in making
tests of samples of blood which is simple
and efficient in use and which requires no
mathematical knowledge on the part-of the
operator.

According to one feature of the invention,
therefore, a calculating device for use in
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hematology comprises essentially a normally
stationary base and two movable members
mounted in said base so as to be movable
relatively thereto and to one another, the
stationary base carrying a logarithmic scale
representing either (a) Hamoglobin content
(Hb) as % of British or other recognised
Standard or (b) Hemoglobin content in
gm/100 ml. or carrying both scales (a) and
(b) in spaced relation to one another and one
movable member carrying a logarithmic scale
representing Red Cell Count (R.B.C.) and
the other movable member carrying a loga-
rithmic scale representing Packed Cell Volume
(P.C.V.) and one of said movable members
also carrying a logarithmic scale representing
Mean Corpuscular Volume (M.C.V.) and the
other carrying a pre-set index mark directed
towards said M.C.V. scale, and a logarithmic
scale representing Mean Corpuscular Hzmo-
globin. concentration (M.C.H.C.) and an index
mark directed towards said M.C.H.C. scale
being carried respectively on the stationary
base and the P.C.V. scale-carrying-movable
member or vice versa, the arrangement being
such that when the said movable members
carrying the R.B.C. and P.C.V. scales have
been correctly set on the device according to
their predetermined values in relation to a
predetermined Hb value, the M.C.V. and
M.CH.C. values are instantly and simulta-
neously indicated by said index marks and
the other Hb value, if both Hb scales are
present, being also readily ascertainable,

The stationary base or the R.B.C. scale-
carrying movable member may, if desired, also
carry a logarithmic scale representing Colour
Index values (C.I.), an appropriate index mark
directed towards this scale being provided
on the said movable member or the stationary
base, as the case may be,

Advantageously also, the member carrying
the C.I. scale may carry a further logarithmic
scale representing Mean Corpuscular Hemo-
globin values (M.C.H.)

If desired, the stationary base may also
carry a displaceable member carrying a loga-
rithmic scale representing colorimeter read-
ings, which member is pre-set on the device
relative to one of the Hb scales according
to a previously determined linear relationship
between said scales.

In a preferred construction the calculating
device is of the elongated flat shape with
straight scales, similar to the well-known slide
rule in common usage, the stationary base
including upper and lower longitudinal mem-
bers so disposed as to provide a guideway
therebetween in which the movable members
are slidably located in side-by-side relation
to one another.

The upper stationary member carries at the
left hand side thereof the Hb % scale and
the lower stationary member carries, also at
the left-hand side thereof, the Hb gm/100 ml.

and at the right-hand side thereof the
M.CH.C. scale.

The upper movable member carries, at the
left-hand side thereof, the R.B.C. scale and
at the right-hand side thereof an index mark
directed towards the lower movable member.
The latter jtself carries at the left-hand side
thereof the P.C.V, scale and at the right-hand
side thereof the M.C.V. scale and an index
mark directed towards the M.C.H.C. scale on
the lower stationary member. The upper
stationary member also carries at the right-
hand side thereof a C.I. scale and in parallel
relation thereto a M.CH. scale, the upper
movable member carrying at its right-hand
side an index mark directed towards the C.L
and M.C.H. scales.

Preferably a further movable member is
slidably mounted on the stationary base and
carries a logarithmic scale representing colori-
meter readings.

A single line cursor may also be provided.

According to a further feature of the inven-
tion, a calculating device for use in hzma-
tology comprises a normally stationary base
and two movable members mounted thereon
to move relatively to the stationary base and
to one another, the stationary member having
hereon a number of logarithmic scales,
arranged in spaced relation to one another and
representing respectively (a) Hzmoglobin con-
tent (Hb) as % of British or other recognised
Standard, (b) Hemoglobin content (Hb) in
gm/100 ml, (c) Mean Corpuscular Hzmo-
glebin (M.C.H.), (d) Mean Corpuscular Hzmo-
globin - Concentration (M.CH.C) and (e)
Colour Index (C.I.) and, if desired, a further
logarithmic scale ~ representing colorimeter
values and one movable member carrying a
logarithmic scale representing Red Cell Count
(RB.C.) and two pre-set oppositely directed
index marks and the other movable member
carrying a logarithmic scale representing
Packed Cell Volume (P.C.V.) and in spaced
relation thereto a logarithmic scale representing
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Mean Corpuscular Volume (M.CV.) and a - -

pre-set index mark, and said base also carry-
ing a slidable cursor, the arrangement being
such that, when the movable members have
been correctly set on the device according to
predetermined values in relation to a predeter-
mined Hb value, or colorimeter value, if such
a scale be present, employed at a datum point
to perform the requisite division sums, the
quotients representing M.CH., M.CV.,,
M.CH.C. and ClI. values and the other Hb
value or both Hb values are instantly and
simultaneously  indicated without further
adjustment being necessary, by the said index
marks and the cursor line respectively.

In order that the invention may be fully
understood and readily carried into effect, one
embodiment thereof will now be described, by
way of example, by reference to the accom-
panying diagrammatic drawings, in which:
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Figure 1 is a plan view of an elongated
flat type calculating device embodying the
invention, the component parts of the device
having been pre-set according to certain initial
determinations to be referred to hereafter; and

Figure 2 is a section on the line I—I of
Figure 1.

Referring to the drawing, the calculating
device comprises a base 1 of rectangular shape
having raised longitudinal edges la and 1b,
each of which is formed with a recess or guide-
way lc. On the base 1 are arranged in spaced
relation to one another two parallel stationary
longitudinal members 2 and 3 forming between
them a guideway 4 in which are slidably
mounted upper and lower longitudinal mem-
bers 5 and 6 respectively, so as to be slidable
relatively to one another and to the base 1.

The upper stationary member 2 carries at
the left-hand side thereof a logarithmic scale
7 representing Hemoglobin Content as a per-
centage of British Standard (Hb%) in a range
of values from 10 te 170 and at the right-hand
side thereof along the opposed longitudinal
edges thereof an upper logarithmic scale 8,
representing Colour Index values (C.I.) rang-
ing from 0.3 to 1.6 and a Jower logarithmic
scale 9 representing Mean Corpuscular Hemo-
globin values (M.C.H.) in a range of values
from 10 to 50.

The lower stationary member 3 carries at
the left-hand side thereof, and beneath and
parallel to the Hb% scale 7 on the upper
member 2, a logarithmic scale 10 representing
values for Hemoglobin Content in gm/100
ml. ranging from 1.5 to 26 and at the right-
hand side thereof, and beneath and parallel
to the aforesaid scales 8 and 9 on the upper
member, a further logarithmic scale 11 repre-
senting values for Mean Corpuscular Haemo-
globin Concentration (M.C.H.C.) ranging from
10—50. :

The upper movable member 5 carries at
the left-hand side thereof a logarithmic scale
12 representing Red Cell Count values (R.B.C)
ranging from 0.5 to 10 million and at the
right-hand side thereof an upwardly directed
index mark or arrow 13 pointing towards the
CI and M.CH. scales 8 and 9, and a
downwardly directed index mark or arrow 14
pointing towards the lower movable member 6.

The lower movable member 6 carries at its
left-hand side a logarithmic scale 15 represent-
ing values for Packed Cell Volume (P.C.V.)
ranging from 5-—100 and at the right-hand
side thereof along the upper longitudinal edge
thereof a logarithmic scale 16 representing
values for Mean Corpuscular Volume (M.C.V.)
ranging from 40—180 and beneath this scale
16 and downwardly directed index mark or
arrow 17 pointing towards the M.CH.C. scale
11 on the lower stationary member 3.

The upper stationary longitudinal member
2 is spaced from the upper edge la of the
base 1 and in the space provided therebetween

is slidably arranged a further movable mem-
ber 18 carrying on its upper face a logarith-
mic scale 19 representing colorimeter read-
ings ranging in value from 3 to 100.

This scale is pre-set relative to one of the
Hb scales in accordance with a predetermined
value obtained from a specimen of blood, the
hzmoglobin content of which is known, pro-
vided the colorimeter is such that there is a
linear relationship between the two values.

Slidably mounted in the guideways lc of
the edge portions 1z and 15 of the base 1 and
above the aforesaid scale carrying members
2,3,4,5, 6 and 18 is a sheet of transparent
material 20, such as glass or plastic material
carrying a single transverse line marking 21
extending transversely across the sheet 20.
This sheet 20 serves as a single line cursor
for giving a datum line in accordance with
a determined colorimeter reading or Hb value,
and at the same time serves as a covering
for protecting the scale markings.

In order, however, to allow for cases where
the British or other Standard for which the
rule is intended is not used to define the Hb%
value, a further short datum line extending,
if desired, only across the Hb% scale, may
be provided on the cursor to give the correct
reading on the Hb% scale in accordance with
the particular standard employed, it being
understood that the full datum line is used
for setting the colorimeter, R.B.C., P.C.V.
and Hb (gm/100 ml.) scales, but the short
line is used for setting or reading the Hb%.
The M.CH., M.C.V. and M.CH.C. values
are read at the index marks as before, but
the CI. value is read by setting the full
cursor line to CJI. and M.CH. index mark
and reading off the colour index under the
short datum line.

The above described calculating device is
used in the following manner:—

Assuming the initial determinations have
been made, namely the Hb value, either as
% of British or other Standard, as gm/100
ml. or simply in the form of a colorimeter
reading, and the R.B.C. and P.C.V. values,
the cursor 20 is first set so that the line mark-
ing 21 coincides either with the determined
colorimeter reading on the colorimeter scale
19, (which has been pre-set as above des-
cribed), or with the determined Hb value 7
or 10 on the upper or the lower stationary
member 2 or 3 depending on which unit
system has been chosen. Thereby, if the
colorimeter reading is used, the Hb value in
both unit systems is directly indicated on the
upper and lower scales 7 and 10 respectively,
or, if the Hb value in one unit system has
been used, the value thereof in the other
system is immediately available.

The two movable members 5 and 6 are then
moved to bring the predetermined R.B.C. and
P.C\V. values on the scales 12 and 15 res-
pectively under the cursor line 21, whereby
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all the other required values are instantly
ascertainable from the positions of the three

-index marks or arrows 13, 14 and 17 on the

movable members 5 and 6 relative to their
cooperating scales. Thus, the arrow 17 on
the lower movable member 6 indicates the
required reading on the Mean Corpuscular
Hemoglobin Concentration (M.C.H.C.) scale
11 on the lower stationary member 3, the arrow
14 on the upper movable member 5 indicates
the required reading on the Mean Corpuscular
Volume (M.C.V.) scale 16 on the lower mov-
able member 6, whilst the other arrow 13
indicates the readings for both the Mean Cor-
puscular Hemoglobin (M.CH.) scale 9 and
the Colour Index (C.I) scale 8 on the upper
stationary member 2, It will, of course, be
appreciated that the M.C.V. and M.CH.
values obtained must each be multiplied by
10" and the M.CH.C. value by 100. If
desired, the scales may be such as automatically
to allow for this.

Thus, all the required calculations have
been effected by one initial setting of the cal-
culating device in a simple and rapid manner.

The result of a typical series of calculations
from initial hematological determinations is
illustrated in Figure 1.

Initial determinations on a sample of blood
gave the following figures, namely: —

Red Cell Count

(RB.C) - - - 52 million/cumm.
Packed Cell Volume

(PCV) - - - 45
Colorimeter reading - 31

The cursor 20 was first set so that the line
marking 21 registered with the given colori-
meter reading on the scale 19 and then the
upper movable member 5 was moved to bring
the R.B.C. value under the cursor line 21.
Similarly the lower movable member 6 was
adjusted to bring the P.C.V. value also under
the cursor line 21. No other adjustments were
made and the following results as shown in
Figure 1 were read on the various scales,

namely: —
Hb%- - - 91 onscale 7.
Hb gm/100 ml.  13.5 on scale 10
M.CV. - - 86,5 * on scale 16
MCH - - 26xpg onscale9
M.CHC. - - 30% on scale 11
clL - - - 0.88 on scale 8

Whilst in the above, one specific embodi-
ment of the invention has been described by
way of example, it is to be understood that
modifications may be made therein without
departing from the scope of the invention.

For example, the slidable member carrying
the colorimeter scale may be omitted, in
which case the cursor will be set against the
predetermined Hb value on the upper or the
lower stationary scale, as the case may be,
which will also enable the other Hb value
on the lower or the upper stationary scale to
be directly read. If the colorimeter scale be

provided, it will, of course, not be necessary
to predetermine the hemoglobin content as
a percentage. This member may also be made
reversible in position so as to give reciprocal
scale readings for cup-and-plunger type colori-
meters. The opposite side of this member
may be used, if desired, to carry a special
scale in the event of the colorimeter calibra-
tion being non-linear.

Moreover, if the Hb% scale be omitted, the
Colour Index (C.I.) scale would also mot be
provided.

Again, although in the above the calculating
device has been described as of flat slide-rule-
like construction, it is to be understood that it
may be of any other suitable form, such as
flat disc shape with concentric circular scales,
tubular with the scales running circumferen-
tially around the tube or any other suitable
geometric shape.

The ranges of values covered by the various
scales may differ to a greater or lesser extent
from those cited above provided only that
each covers, without it being necessary to
reset the device, the likely range of normal
and pathological values for the quantity in
question, It is further to be understood that
the position of the index marks and scales
may be varied from those given above, for
example, if a reciprocal scale be used, the
positions of the scale and its cooperating index
mark will be interchanged on the respective
members.

WHAT 1 CLAIM IS:—

1. A calculating device for use in hema-
tology comprising a normally stationary base
and two movable members mounted in said
stationary base so as to be movable rela-
tievly thereto and to one another, the
stationary base carrying a  logarithmic
scale representing either (a) Hemo-
globin Content (Hb) as 9, of British or
other recognised Standard or (b) Hxmoglobin
Content in gm/100 ml or carrying both
scales (a) and (b) in spaced relation to one
another, and one movable member carrying a
logarithmic scale representing Red Cell Count
(R.B.C.) and the other movable member carry-
ing a logarithmic scale representing Packed
Cell Volume (P.C.V.) and one of said movable
members also carrying a logarithmic scale
representing  Mean  Corpuscular  Volume
(M.C.V.) and the other carrying a pre-set
index mark directed towards said M.C.V.
scale, and a logarithmic scale representing
Mean Corpuscular Hemoglobin Concentration
(M.CH.C.) and an index mark directed
towards said M.CH.C. scale being carried
respectively on the stationary base and the
P.C.V. scale-carrying-movable member or
vice versa, the arrangement being such that
when the said movable members carrying
the RB.C. and P.C.V. scales respectively
have been correctly set on the device according
to their predetermined values in relation to
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a predetermined Hb% or Hb gm. value, the
M.CV. and M.CH.C. values are instantly
and simultaneously indicated by said index
marks and the other Hb value, if both Hb
scales are present on the device, being also
readily ascertainable.

2. A calculating device as claimed in Claim
1 wherein the stationary base or the R.B.C.
scale-carrying-movable member carries a loga-
rithmic scale representing Colour Index (C.I.)
values and an appropriate index mark directed
towards said scale being carried by the said
movable member or the stationary base, as the
case may be,

3. A calculating device as claimed in Claim
2 wherein the member carrying the C.I. scale
also carries a further logarithmic scale repre-
senting Mean Corpuscular Hemoglobin
(M.C.H.) values.

4. A calculating device as claimed in any
of the preceding claims wherein said device
is of elongated flat shape with straight scales.

5. A calculating device as claimed in Claim
4 wherein the stationary base includes upper
and lower spaced longitudinal members so
disposed as to provide a guideway there-
between in which said movable members are
slidably located in side-by-side relation to
one another.

6. A calculating device as claimed in Claim
5 wherein the upper longitudinal member
carries the Hb% scale at the left-hand side
thereof and the lower member carries the
Hb gm/100 ml. scale at the left-hand side
thereof and the M.C.H.C. scale at the right-
hand side thereof.

7. A calculating device as claimed in Claim
6 wherein the upper movable member carries
at the left-hand side thereof the R.B.C. scale
and at the right-hand side thereof an index
mark directed towards the lower movable
member,

8. A calculating device as claimed in Claim
7 wherein the lower movable member carries
at the left-hand side thereof the P.C.V. scale
and at the right-hand side thereof the M.C.V.
scale and an index mark directed towards
the M.CH.C. scale on the lower stationary
member,

9. A calculating device as claimed in Claims
2, 3 and 6 wherein the upper stationary mem-
ber carries at the right-hand side thereof the
C.I. scale and in parallel relation thereto the
M.CH. scale.

10. A calculating device as claimed in
Claims 7 and 9 wherein the upper movable
member also carries at the right-hand side
thereof an index mark directed towards the

. C.I. and M.CH. scales,

11. A calculating device as claimed in any
of the preceding claims wherein a further
movable member is slidably mounted on the
stationary base, said member carrying a
logarithmic scale representing colorimeter
readings.

12. A calculating device as claimed in any
of the preceding claims wherein a single line
cursor is also provided.

13. A calculating device as claimed in
Claim 12 wherein the cursor also carries 2
further datum line for the purpose specified.

14. A calculating device for use in hema-
tology comprising a normally stationary base
and two movable members mounted therson
to move relatively to the stationary base and
to one another, the stationary member having
thereon a number of logarithmic scales
arranged in spaced relation to one another and
representing respectively (a) Hemoglobin con-~
tent (Hb) as % of British or other recognised
Standard, (b) Hamoglobin content (Hb) in
gm/100 ml. (c) Mean Corpuscular Hemoglo-
bin (M.C.H.), (d) Mean Corpuscular Hzmo-
globin Concentration (M.CH.C) and (€)
Colour Index (CI.) and, if desired, a further
logarithmic scale representing colorimeter
values, and one movable member carrying
a logarithmic ccale representing Red Cell
Count (R.B.C)) and two pre-set oppositely
directed index marks and the other movable
member carrying a logarithmic scale represent-
ing Packed Cell Volume (P.C.V.) and in
spaced relation thereto a logarithmic scale
representing Mean Corpuscular  Volume
(M.C.V.)) and a pre-set index mark and said
base also carrying a slidable cursor the arrange-
ment being such that when the movable mem-
bers have been correctly set on the device
according to predetermined values in relation
to a predetermined Hb value, or colorimeter
value if such a scale be present, employed as
a datum point to perform the requisite division
sums, the quotients representing M.C.H.,
MCV, MCHC. and CI. values are
instantly and simultaneously indicated without
further adjustment being necessary, by the
said index marks, and the other Hb value
or both Hb values by the cursor line.

15. A calculating device for use in hema-
tology constructed and arranged and adapted
to be used substantially as hereinbefore des-
cribed with reference to and as “illustrated
in the accompanying diagrammatic drawing.

CHARLES K. REDFERN,
- Chartered Patent Agent,
78, Hatton Garden, London, E.C.1,
Agent for Applicant, -
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PROVISIONAL SPECIFICATION
Improvements in and relating to Calculating Devices

I, Jack WiLmot NicHOLAS, a British Sub-
ject, of Essex County Hospital, Colchester,
Essex, do hereby declare this invention to be
described in the following statement:—

5 This invention relates to improvements in
calculating devices of the kind generally known
generically as slide rules and is more particu-
larly concerned with calculating devices for
use in hazmatology.

In carrying out tests on a sample of blood
in normal routine hzmatology certain basic
information is initially determined and from
this information various specific quantitative
data which together represent a complete
15 analysis of the blood sample, are obtained by
mathematical calculation, In particular, initial
tests are made to determine,

(a) Hzmoglobin content (Hb), usually as a
percentage of an arbitrary British Standard

(b) Red Cell Count (R.B.C.) in millions per
mm?, and

(c) Packed cell volume (P.C.V.) as a per-
centage of the original volume of the blood
occupied by the cells after centrifuging.

From these three basic determinations, the
following data are then obtained, namely: —

(1) Hemoglobin content (Hb) in gm/100
ml,

(2) Mean Corpuscular Volume (M.C.V.) in
30 g

(3) Mean Corpuscular Hzmoglobin
(M.CH.) in nug.

(4) Mean Corpuscular Hemoglobin Con-
centration (M.C.H.C.) as a percentage, and

(5) Colour Index (CIL) as a pure
number.

The calculations required to obtain the
above data involve simple, but somewhat
lengthy and time wasting sums in long division,
40 as will be readily appreciated from a considera-

tion of the following formule:—

10

20

25

35

P.CV.
M.CV.=———X10"
R.B.C.
Hb (gm/100 ml)
M.CH.=
RB.C.
Hb (gm/100 mi)
M.CHC.=
P.CV.
Hb (as % of standard)
45 ClL=

R.B.C. (as % of standard)
Hb (as % of standard)

2XR.B.C.
The last value has a linear relationship with
the value of M.CH.
The required calculations can, of course, be
50 speedily made by suitably skilled persons by

the use of an ordinary logarithmic slide-rule,
but its use, in the hands of an inexperienced
person, is liable to result in reciprocal values
being inadvertently noted, which may escape
detection as both the M.CH. and M.CH.C.
values are normally in the region of 30, the
M.C\V. value in the region of 100 and the
C.I value in the region of 1; thus the recipro-
cals as read from a slide rule would be close
to the numbers themselves,

The principal object of this invention is
to provide a simple calculating device by
means of which some or all of the above data
can be readily and rapidly obtained once the
aforesaid initial determinations have been
made.

Another object of the invention is to pro-
vide a calculating device for use in routine
hematology by means of which, given the
initial Hb, R.B.C. and P.C.V. values, specific
quantitative data can be instantly and simul-
taneously read after one simple adjustment or
setting of the device has been made.

A further object of the invention is to
provide a calculating device for use in making
tests of samples of blood which is simple and
efficient in use and which requires no mathe-
matical knowledge on the part of the operator.

With these objects in view, therefore, my
improved calculating device comprises, accord-
ing to one aspect of the invention, a normally
stationary base member and two movable
members mounted to move relatively to the
fixed member, the stationary member carrying
a_logarithmic scale representing either (a)
Hazmoglobin content (Hb) as % of Britsh
Standard or (b) Hamoglobin content in
gm/100 ml. or carrying both scales (a) and
(b) in spaced relation to one another and one
movable member carrying a logarithmic scale
representing Red Cell Count (R.B.C.) and
the other movable member carrying a loga-
rithmic scale representing Packed Cell Volume
(P.C.V.) and one of said movable members
also carrying a logarithmic scale representing
Mean Corpuscular Volume (M.C.V.) and the
other carrying a pre-set index mark, a loga-
rithmic scale representing . Mean Corpuscular
Hemoglobin concentration (M.CH.C.) and an
index mark being carried respectively on the
fixed member and the P.C.V. scale carrying
movable- member or wice versa, said index
marks being so located that when the movable
members carrying the R.B.C. and P.C.V.
scales have been correctly set on the device
according to their predetermined values in
relation to a predetermined Hb value, the
M.CV. and M.CH.C. values are instantly
and simultaneously recorded by said index
marks.

If desired, additional data, such as Colour
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Index (CI.) and Mean Corpuscular Hemo-
globin (M.C.H.) scales and an appropriate
index mark may also be provided.

According to a more limited aspect of the
invention, my improved calculating device
comprises a normally stationary base member
and two movable members mounted to move
relatively to the fixed member, the stationary
member having thereon a number of logarith-
mic scales arranged in spaced relation to one
another and representing respectively (a)
Hazmoglobin content (¥b) as %, of British
Standard, (b) Hemoglobin content in gm/100
ml, (c) Mean Corpuscular Hemoglobin
(M.CH.), (d) Mean Corpuscular Hemoglobin
Concentration (M.CH.C.) and (¢) Colour
Index (C.I.) and one movable member carry-
ing a logarithmic scale representing Red Cell
Count (RB.C.) and two pre-set index marks
and the other movable member carrying a
logarithmic scale representing Packed Cell
Volume (P.C.V.) and in spaced relation thereto
a logarithmic scale representing Mean Cor-
puscular Volume (M.C.V.) and a pre-set index
mark, said index marks being so located in
relation to the R.B.C. and P.C.V. scales that,
when the movable members carrying the
R.B.C. and P.C.V. scales have been correctly
set on the device according to their predeter-
mined values in relation to a predetermined
Hb value employed as a datum point to per-
form the requisite division sums, the quotients
representing M.CH., M.C.V.,, M.CH.C. and
C.I. values are instantly and simultaneously
recorded, without further adjustment being
necessary, by the said index marks.

In one suitable construction of calculating
device in accordance with the invention, the
device is of the elongated flat type, similar to
the well-known slide rule in common usage.
In this form the stationary base member com-
prises two spaced-apart longitudinal members,
hereinafter referred to as upper and lower
members respectively, providing an intermedi-
ate guideway in which are slidably mounted
two movable longitudinal members displace-
able relatively to one another.

One of the fixed spaced-apart members,
namely the upper member, carries at the left-
hand side thereof a logarithmic scale repre-
senting Hemoglobin content as percentage of
British Standard (Hb) in a range of values
from 10 to 200 and at the right-hand side
along the opposed longitudinal edges thereof,
two logarithmic scales representing respectively
Mean Corpuscular Hzmoglobin  Values
(M.CH.) in a range of values from 10 to 70
and Colour Index Values (C.I.) ranging from
0.3 to 2.

The other or lower of said spaced-apart
members carries at the left-hand side thereof
a logarithmic scale representing values for
Hemoglobin content in gm/100 ml. ranging
from 1.5 to 30 and at the right-hand side
thereof a logarithmic scale representing Mean

Corpuscular Hemoglobin concentration values
ranging from 10 to 50. ]

One of the movable members, namely -that
located immediately adjacent the upper fixed
member and hereinafter referred to as the
upper movable member, carries at the left-hand
side thereof a logarithmic scale representing
Red Cell Count Values (R.B.C.) ranging from
0.5 to 10 million and at the right-hand side
thereof two distinct index marks or arrows
pointing respectively towards the opposite
longitudinal edges of the member.

The other movable member, that is to say,
that located between the aforesaid movable
member and the lower fixed member and here-
inafter referred to as the lower movable mem-
ber, carries at its left-hand side a logarithmic
scale representing Packed Cell Volume
(P.C.V.) values ranging from 5 to 100 and at
the right-hand side thereof a logarithmic scale
representing Mean Corpuscular  Volume
(M.C.V.) values ranging from 40 to 200 and
an index mark or arrow pointing towards the
M.CH.C. scale on the lower fixed member.

Along the free edge of the fixed member,
namely that carrying the (Hb) and M.C.H. and
C.I scales, is detachably and slidably fixable
a further longitudinal member carrying on one
face thereof a logarithmic scale representing
colorimeter readings ranging in value from
about 3 to 100. This member, which may be
set in any desired position to suit different
colorimeters, is also preferably made reversible
in position so as to give reciprocal scale read-
ings for cup-and-plunger type colorimeters.
The opposite side of this member may be used,
if desired, to carry a special scale in the event
of the colorimeter calibration being non-linear.

A single line cursor is provided to give a
datum line in accordance with the colorimeter
reading.

The above described calculating device is
used in the following manner: —

Assuming the initial determinations have
been made, namely the Hb value, either as %
of British Standard, as gm/100 ml. or simply
in the form of a colorimeter reading, and the
R.B.C. and P.C.V. values, the cursor is first
set to the determined colorimeter reading on
the colorimeter scale or to the determined Hb
value on the upper or the lower fixed member
depending on which unit system has been
chosen. Thereby, if the colorimeter reading is
used, the Hb value in both unit systems is
directly indicated on the upper and lower
fixed scales respectively, or if the Hb value in

one unit system has been used, the value-

thereof in the other system is immediately
available,

The two movable members are then moved
to bring the predetermined R.B.C. and P.C.V.
values under the cursor line, whereby all the
other required values are instantly ascertain-
able from the positions of the three arrows on
the movable members relative to their co-
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operating scales. Thus, the arrow on the lower
movable member indicates the required read-
ing on the Mean Corpuscular Hamoglobin
Concentraticn (M.CH.C.) scale on the lower
fixed member, one of the arrows on the upper
movable member indicates the required reading
on the Mean Corpuscular Volume (M.C.V.)
scale on the lower movable member, whilst
the other atrow indicates the readings for
both the Mean Corpuscular Haemoglobin
(M.CH.) scale and the Colour Index (C.I.)
scale on the upper fixed member. It will, of
course, be appreciated that the M.C.V. and
M.CH. values obtained must each be multi-
plied by 107 and the M.C.H.C. value by 100.
If desired, the scales may be such as auto-
matically to allow for this.

Thus, all the required calculations have been
effected by one initial setting of the calculat-
ing device in a simple and rapid manner,

The following example is illustrative of the
manner in which the device is used in prac-
tice. :

Initial determinations on a sample of blood
gave the following figures: —

Red Cell Count

(RBC) -~ - - 52 million/cumm.
Packed Cell Volume

(P.CV) - - - 45
Colorimeter reading - 31

The cursor was first set in register with the
given colorimeter reading and then the upper
movable member was moved to bring the
R.B.C. value under the cursor line. Similarly
the lower movable member was adjusted to
bring the P.C.V. value also under the cursor
line. No other adjustments were made and the
following results were read on the various
scales: —

Hb % - - 91

Hb gm/100 ml. 135
MCYV. - - 8654
MCH - - 259 ung
MCHC. - - 30%

ClL - - - 088

Whilst in the above, one specific embodi-

ment of the invention has been described by
way of example, it is to be understood that
modifications may be made therein without
departing from the scope of the invention.

For example the detachable member carry-
ing the colorimeter may be omitted, in which
case the cursor will be set against the pre-
determined Hb value on the upper or the lower
scale, as the case may be, which will also
enable the other Hb value on the lower or the
upper fixed scale to be directly read. If the
colorimeter scale be provided, it will, of course,
not be necessary to predetermine the heemo-
globin content as a percentage.

Moreover, if desired, either the % Hb
scale or the Hb gm/100 ml. scale may be
omitted. In the former case, the Colour Index
(C.I.) scale would also not be provided and, in
the latter case, no Mean Corpuscular Hemo-
globin (M.C.H.) scale will be included.

Although in the above the calculating device
has been described as of flat slide-rule like
construction, it is to be understood that it
may be of any other suitable form, such as
flat disc shape with concentric circular scales,
tubular with the scales running circumferen-
tially around the tube or any other suitable
geometric shape.

The ranges of values covered by the various
scales may differ to a greater or lesser extent
from those cited above provided only that
each covers, without it being necessary to reset
the rule, the likely range of normal and patho-
logical values for the quantity in question. It
is further to be understood that the position
of the index marks and scales may be varied

from those given above; for example, if a -

reciprocal scale be used, the positions of the
scale and its cooperating index mark will be
interchanged on the fixed and movable mem-
bers respectively.

CHARLES K. REDFERN,
Chartered Patent Agent,
78, Hatton Garden, London, E.C.1,
Agent for Applicant.

Leamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press.—1959.
Published at The Patent Office, 25, Southampton Buildings, London, W.C.2, from which
copies may be obtained.
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16,443 COMPLETE SPECIFICATION

I SHEET  This drawing is a reproduction of
the Original on a reduced scale.
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