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[57] ABSTRACT

A transcutaneous illuminating apparatus comprising: a
housing having a source of electrical energy provided
therein, a support removably mounted on one end of the
housing having a plurality of arms pivotally supported
thereby at their proximate ends, each of the arms having
mounted on its distal end illuminating lights, an electri-
cal circuit including the source of power and the illumi-
nating lights, a switch for selectively completing the
circuit between the illuminating lights and the source of
electrical energy thereby activating the illuminating
lights, and rheostats provided in the circuit for selec-
tively varying the intensity of each of the illuminating
lights.

17 Claims, 2 Drawing Sheets



US. Patent  jun.19,199  Sheet 1 of 2 Re.33,234




U.S. Patent  Jun. 19, 1990 Sheet 2 of 2 Re.33,234




Re. 33,234

1

TRANSCUTANEOUS INTRAVENOUS
ILLUMINATOR

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to diagnostic illuminat-
ing instruments, and more particularly to a transcutane-
ous intravenous illuminating apparatus to allow visual-
ization of veins that are otherwise difficult to see or
palpate.

2. General Background

If a small beam of light is held flush against the skin
some of the light penetrates, scatters and illuminates a
small area under the skin. There are peripheral veins
that are dense and therefore do not absorb light very
well. These veins can be readily identified in the illumi-
nated field. The concept of using a small directed beam
of light to illuminate a peripheral vein can be demon-
strated using the proper light source. Since dark skin
absorbs more light than light skin, a higher intensity
light is required to achieve this same effect. Thus the
need for an illuminating instrument which will allow
visualization of peripheral veins that are otherwise diffi-
cult to see or palpate.

Different patents directed to the use of a light beam to
perform transcutanecus inspections on living organs
and tissue have been issued.

U.S. Pat. No. 4,112,923 issued to J. J. Tomecek enti-
tled “Antonomic Transcutaneous Affect Device” dis-
closes a device for performing transcutaneous inspec-
tions of preselected areas of living organs and tissue
utilizing light. The apparatus has a self-contained power
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supply 1n a housing, a probe circuit to detect points of 4

high and/or low resistance in the organism, and audible
signal for indicating that such points have been realized,
and a treatment circuit which applies light to the de-
tected point.

U.S. Pat. No. 3,527,932 issued to J. J. Thomas entitled
“Transilluminating Flashlight” discloses a portable bat-
tery operated flashlight having a tubular hole extending
beyond the light emitting end of a flashlight to perform
transcutaneous inspection on a baby’s head to look at
the brain formation.

U.S. Pat. No. 4,495,949 issued to M. Stoller entitled
“Transillumination Method” discloses a testing tech-
nique in which a multi-wavelength light beam contain-
ing different colors is passed through tissue and divided
and filtered to provide plural light beams lying in sepa-
rate wavelength ranges which are detected by a video
system which provides information bearing signals to
data processing circuitry which determines the trans-
missivity at each wavelength of each point of the object
within the viewing field.

U.S. Pat. No. 4,312,357 issued T. Andersson, et al.
entitled “Transillumination Diagnostic Method and
Apparatus” discloses the use of multiple light emitters
for inspecting parts of the body. The first light emitter
has a tungsten filament which transilluminates the tissue
and the second light emitter emits a light of higher
intensity than the first emitter and is actuated while the
tissue 1s being transilluminated by the first light emitter
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to make an exposure on infrared sensitive film located at
the opposite end of the tissue.

U.S. Pat. No. 4,265,227 issued to W. Ruge, U.S. Pat.
No. 1,662,150 issued to C. H. Kerr, U.S. Pat. No.
4,286,602 1ssued to R. Guy, and U.S. Pat. No. 4,060,724
issued to H. A. Heine, et al. all disclose apparatus which
use a light beam to perform inspection of parts of the
body.

3. Summary of the Invention

The present invention solves the prior art problems
and shortcomings in a simple and inexpensive straight-
forward manner. The present invention provides a
transcutaneous illuminating apparatus having a housing
with a source of electrical energy provided therein, a
means removably mounted on one end of the housing
having a plurality of tubular members pivotally at-
tached thereto and supporting at each of their termini
illuminating means thereon, means for selectively open-
ing and closing a circuit between the illuminating means
and said source of electrical energy thereby activating
and deactivating the illuminating means, means for se-
lectively adjusting the intensity of each of the illuminat-
ing means, and means for applying each of the illuminat-
ing means to the tissue area to be inspected.

Thus, it is an object of the present invention to pro-
vide a light source which allows visualization of periph-
eral veins which are otherwise difficult to see or pal-
pate.

It 13 a further object of the present invention to save
a patient the agony of being stuck with needles repeat-
edly until a vein is found.

It is a further object of the present invention to allow
the ready location of a large peripheral vein over a
smaller easy-to-palpate one.

It is a further object of the present invention to locate
alternate insertion sites on patients frequently receiving
intravenous injections.

It 13 a further object of the present invention to re-
duce the amount of time needed to start a difficult intra-
venous connection thereby allowing other procedures
to be done.

BRIEF DESCRIPTION OF THE DRAWINGS

For a further understanding of the nature and objects
of the present invention, reference should be had to the
following detailed description, taken in conjunction
with the accompanying drawings, in which like parts
are given like reference numerals and wherein:

FIG. 1 is a rear elevational view of the preferred
embodiment of the apparatus of the present invention;

FIG. 2 is a frontal elevational view of the upper por-
tion of the preferred embodiment of the apparatus of the
present invention;

FIG. 3 is a rear elevational view of the upper portion
of the preferred embodiment of the apparatus of the
present invention;

FIG. 4 is a side elevational view of the upper portion
of the preferred embodiment of the apparatus of the
present invention;

FIG. 5 is a perspective view of the apparatus of FIG.
1 in its preferred application;

FIG. 6 is a partial perspective view of one of the
illuminator means of the apparatus of FIG. 1 having a
cushioning pad or skid adapted at the terminus thereof.

FIG. 7 is a perspective view of the apparatus of FIG.
6 in its preferred application.
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| firm contact with the skin of the area to be inspected
DETAILED DESCRIPTION OF THE (lower arm 44 illustrated in FIGS. § and 7). (In the
PREFERRED EMBODIMENT

embodiment of apparatus 10 illustrated in FIGS. 6 and
7 skids or pads 50, 52 would be placed in firm contact
with the skin area to be inspected). Next, rheostats 16,
18 are placed at or near their maximum intensity
(POINT F) for an initial scan of limb 44 until a vein can
be identified. (Of course this procedure works best in a
dark environment, therefore all lights in the room
should be turned off or set to their dimmest setting).
Next, the angle of pivotal arms 24, 26 are set until the
best image of the vein is produced. Arms 24, 26 are set
by movement in the direction of ARROWS A, B, C or

FIG. 1 best illustrates the preferred embodiment of
the apparatus of the present invention designated gener- 5
ally by the numeral 10. In FIG. 1 there can be seen a
cylindrical housing 12 defining a hollow interior in
which is stored a source of electrical energy (not
shown) such as a conventional battery. Housing 12 is
provided with a standard otoscope neck 14 which is
adapted to threadably receive head portion 20 of trans-
cutaneous illuminator apparatus 10.

Head portion 20 of transcutaneous illuminator appa-

10

ratus 10 is comprised of a base portion 22 having pivot-
ally mounted thereto a plurality of curvilinear tubular 15
members or arms 24, 26 connected to base portion 22 at
ball or swivel joints 25, 27 respectively. To the pre-
ferred embodiment 10 optional conventional locking
mechanisms may be provided to ensure the orientation
of tubular members 24, 26 with respect to base portion
22 1s maintained. Tubular members or arms 24, 26 have
provided at the distal ends thereof illuminating means
or lamps 31, 33 provided with hoods 30, 32 respectively
for maximum contrast. Typical transilluminators would
be Nos. 43000 and 43200 manufactured by Welch Allyn.
Lamps 31, 33 are preferably halogen lights with fiber
optics and are connected to a circuit including the
source of electrical power (not shown) and a means for
completing the circuit, and thereby activating lights 31,
33, such as rheostat switches 16a, 18a. A pen light (not
shown) can be provided in a socket in shield 28 and be
connected to the source of electrical energy to provide
illumination, when activated by depressing switch or
button 34, for the area to be worked as will be described
further herein.

Provided on exterior of housing 12 is a pair of rheo-
stats 16, 18 which activate, deactivate and vary the
intensity of lamps 31, 33. Each of rheostats 16, 18 is
provided with a trigger 16a, 18a provided in slots 16b,
18b respectively in housing 12 such that triggers 16a,
18a are selectively movable along slots 16b, 18b be-
tween POINT E to deactivate lamps 31, 33 respectively
(POINT E being the “off’ position) and a POINT F of
maximum intensity of lamps 31, 33 respectively. The
rheostats 16, 18 independently control lamps 31, 33
respectively so that the intensity of each can be sepa-
rately varied.

As best seen in FIGS. 2-4 each of lamps 31, 33 pro-
vided on pivotal tubular members or arms 24, 26 respec-
tively are movable about joints 285, 27 respectively.
Movement of arms 24, 26 can be forward in the direc-
tion of ARROW A, rearward in the direction of
ARROW B or circularly in the direction of ARROWS
C or D depending on operational needs.

Because hoods 30, 32 when mounted on the tissue of 55
the individual to be inspected can slip and the skin must
be taut and the underlying vein anchored for best re-
sults, rubber pads or skids 50, 52 can be applied to hoods
30, 32 respectively as illustrated in FIGS. 6 and 7. Each
of skids 50, 52 would have an aperture 54 provided
therethrough so that light can pass to the area to be
inspected.

The operation of apparatus 10, and apparatus 10 mod-
ified with skids or pads 50, 52 of FIGS. 6 and 7, is best
seen in FIGS. $ and 7. Housing 12 is grasped in one
hand by the operator with his index finger or thumb
having access to pen light switch 34. The halogen fiber
optic lamps 31, 33 having hoods 30, 32 are placed in
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D as necessary by a rotation of each arm 24, 26 about
swivel joint 28, 27. Once a vein 42 is identified, the level
of intensity of each of lamps 31, 33 is adjusted by its
respective rheostats 16, 18 until the best detail of vein 42
appears. Once the vein of interest 42 has been identified
pressure can be exerted on the housing 12 which will
cause the hight hoods 30, 32 (or pads or skids 50, 52) to
hold the skin taut and anchor vein 42 for intravenous
introduction. For best results a tourniquet 46 can be
placed on an extremity proximate to the area of interest.

Because many varying and different embodiments
may be made within the scope of the inventive concept
herein taught, and because many modifications may be
made in the embodiments herein detailed in accordance
with the descriptive requirement of the law, it is to be
understood that the details herein are to be interpreted
as illustrative and not in a limiting sense.

What is claimed as invention is: ,,.

1. A transcutaneous illuminating apparatus compris-
ing:

a. a housing having a source of electrical energy

provided therein;

b. means removably mounted on one end of said
housing for pivotally supporting a plurality of tu-
bular members at their proximate end, each of said
tubular members having mounted on its distal end
illuminating means;

c. An electrical circuit including said source of
[power] electrical energy and said illuminating
means;

d. means for selectively completing the circuit be-
tween said itlluminating means and said source of
electrical energy, thereby activating said illuminat-
ing means;

e. means provided in said circuit for selectively vary-
ing the intensity of each of said illuminating means;
and |

f. means for applying each of said illuminating means
to the tissue area to be inspected.

2. The apparatus of claim 1 wherein said source of

electrical energy is a battery.

3. The apparatus of claim 1 wherein said illuminating
means is a halogen fiber optic light.

4. The apparatus of claim 1 wherein said means for
selectively varying the intensity of each of said illumi-
nating means is a rheostat provided in said circuit in-
cluding said illuminating means and said source of elec-
trical energy.

5. A transcutaneous illuminating apparatus compris-
ng:

a. a housing having a source of electrical energy

provided therein;

b. means removably mounted on one end of said
housing for pivotally supporting plurality of elon-
gaged tubular members at their proximate end,
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each of said tubular members having mounted on
its distal end halogen fiber optic illuminating
means;

c. an electrical circuit including said source of
Lpower] electrical energy and said illuminating
means;

d. means for selectively completing the circuit be-

tween said illuminating means and said source of

electrical energy, thereby activating said illuminat-
ing means;

e. a rheostat provided in said circuit including said
illuminating means and said source of electrical
energy for selectively varying the intensity of each
of said illuminating means; and

f. means for applying each of said illuminating means
to the tissue area to be inspected, said means includ-
ing means for spacing said illuminating means from

- said tissue area.

0. A transcutaneous illuminating apparatus comprising:

a. a housing receiving power thereinto from a source;

b. means mounted on one end of said housing for sup-
porting a plurality of tubular members at their proxi-
mate end, each of said tubular members having
mounted on its distal end illuminating means;

¢. an electrical circuit between the source of power and
said illuminating means;

d. means for completing the circuit between said illumi-
nating means and said source of power, thereby acti-
vating said illuminating means;

e. means provided in said circuit for selectively varying
the intensity of each of said illuminating means; and

J- means for applying each of said illuminating means to
the tissue area to be inspected.

7. The apparatus of claim 6 wherein said power received

is from a battery.

8. The apparatus of claim 7 wherein said illuminating
means is a halogen fiber optic light.

9. The apparatus of claim 7 wherein said means for
selectively varying the intensity of each of said illuminating
means is a rheostat provided in said circuit including said
illuminating means and said power received.

10. A transcutaneous illuminating apparatus compris-
ing:

d. @ housing;

b. means removably mounted on one end of the housing

Jor pivotally supporting a plurality of elongated tubu-
lar members at their proximate end, each of the tubu-
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lar members having mounted on its distal end fiber sg

optic illuminatine means;

¢. a source of power to the illuminating means;

d. means for selectively completing a circuit between the
illuminating means and the source of power, thereby
activating the illuminating means;
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e. means for selectively varying the intensity of each of
the illuminating means; and

J- means for applying each of said illuminating means to
the tissue area to be inspected, said means including
means for spacing said illuminating means from said
tissue areaq.

11. The apparatus in claim 10, wherein the source of

power is electrical energy.

12. The apparatus in claim 10, wherein the means for
varying the intensity of each of the illuminating means
comprises a rheostat.

13. A transcutaneous illuminating apparatus compris-
ing:

a. a housing;

b. at least a pair of tubular members pivotally mounted
on a first end of the housing, each of the tubular
members having mounted illuminating means
thereon;

c. a source of light;

d. means for transmitting a light beam from the source
of light to the illuminating means;

e. means for selectively varying the intensity of the beam
light to the illuminating means; and

f. means for applying each of the illuminating means to
the tissue area to be inspected. |

14, A transcutaneous illuminating apparatus compris-
ing:

a. a housing having a source of energy provided therein;

-b. means mounted on one end of the housing for pivot-
ally supporting a plurality of elongated tubular mem-
bers at their proximate end, each of the tubular mem-
bers having mounted on its distal end fiber optic illu-
mingting means,

¢. a circuit between the source of energy and the illumi-
nating means;

d. means for selectively completing the circuit between
the illuminating means and the source of energy,
thereby activating the illuminating means;

e. means for selectively varying the intensity of light to
the illuminating means; and

f- means for applying each of the illuminating means to
the tissue area to be inspecied.

15. The apparatus in claim 14, wherein the means for
varying the intensity of the illuminating means comprises a
rheostat.

16. The apparatus in claim 14, wherein the means for
applying the illuminating means to the tissue area to be
inspected further includes means for spacing the illuminat-
ing means from the tissue area.

17. The apparatus in claim 14, wherein the means for
applying each of the illuminating means to the tissue area
to be inspected further includes a pair of skids in firm
contact with the skin of the area to be inspected in order to

draw the skin taut around the area to be inspected.
» * »* *x ¥
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