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LIGHT SOURCE FOR ILLUMINATED APPLIANCES
Hrair P. Hovnanian, Winchester, Horace F. McCarthy,
North Andover, and Frank I.. Rose, Methuen, Biass.,
assignors, by mesne assignments, to Tracor Ine., Austin,
Tex., a corporation of Texas
Original application Sept. 5, 1962, Ser. No. 221,498, now
Patent No. 3,195,536, dated July 20, 1965. Divided
and this application Dec. 15, 1964, Scr. No. 433,242
. 6 Claims., (Cl. 2490—11.2)

This invention relates to illuminated appliances and,
in particular, to illuminated appliances using fiber optic
light transmitting means and light conducting applicators
such as retractors, anoscopes, tongue depressors, clc.;
this application is a division of the co-pending applica-
tion Serial Number 221,498, filed September 5, 1962 for
“Ilfuminated Appliances,” now Patent No. 3,195,536, and
assigned to the assignee of the present invention.

Illuminated appliances, some of which are named
above, are widely known in the art. Herctofore, how-
ever, these were battery operated. The light source con-
sisted of one or more batteries and a small lamp, both con-
tained in the handle of an appliance assembly. The prior
art devices suffered from low light infensity and frequent
replacement of lamps and batteries. When higher in-
tensity Jamps were used, operated from line voltages, two
major shortcomings appeared; (1) excessive heat from
lamp in proximity to patient and/or physician, and (2)
voltages, wires and currents around the patient creating
scrious hazard problems.

Heretofore, illuminated appliances were primarily used
for diagnostic purposes in hospitals and doctors’ offices.
Their low light intensity and limited battery life did not
make them appealing to surgecons in operating rooms.
Additionaily, an ever present danger in an operating
room is the possibility of an explosion caused by the ig-
nition of ether. For this reason, all electrical equipment
designed for use in an operating room below a minimum
above a floor surface is constructed to be explosion proof.
Methods of safeguarding electrical appliances from ex-
plosion invariably create a great deal of bulk.

Typical operating room lighting systems may produce.
5,000 foot candles above the operating table. By the
time the light reaches the surface of the operating site
its intensity may have decreased to below 100 foot can-
dles. This level of light is general acceptable for oper-
ating purposes but because the lights are mounted a con-
siderable distance above the operating table and because
they are relatively difficult to mancuver and move about,
they are quite often unsatisfaclory for providing ade-
quate light for probing inside a cavity such as the chest
cavity and abdominal cavity. Overhead lights are par-
ticularly unsatisfactory for localized lighting and locating
certain organs within the shadows of the cavity.

The need for a light which can be inserted directly in
a cavity, particularly in surgical incisions, has long been
felt. Besides obscuration due to instruments and medi-
cal stafl, human organs are often obscured by each other
and by fat and muscle; these organs have no real fixed
positions and are often located in unexpected regions of
the body with great variations in size. A small high
intensity light via a highly mechanically flexible light
pipe also has the advantage of not obstructing the sur-
geon in the limited interior of an incision, especially if
it also substitutes for other functional instruments such
as a retractor,

1t is an object of the invention {o provide an illuminated
appliance which avoids the disadvantages and limitations
of prior art devices of a similar type,

It is another object of the invention to provide an
illuminated appliance for supplying a high intensity light
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at a remote location from a light source.

It is yet another object of the invention to provide an
illuminated appliance which provides a high intensity
cold light.

It is still another object of the invention to provide
an ifluminated applicator assembly which includes means
for casily attaching and removing a fiber optic light trans-
mitling means.

It is still another object of the invention to provide an
illuminated applicator assembly which includes means
for containing a portion of a fiber optic light transmitting
means in an casily hand-manipulated assembly which is
mechanically flexible,

It is a further object of the invention to provide an
illuminated applicator assembly which may be rotated
relative to a fiber optic light transmitting means supply-
ing light energy to the applicator assembly.

In accordance with the invention an illuminated ap-
slinnce comprises a light source and a fiber optic light
transmilting means in light communicalion therewith.
The fiber optic light transmitting means is connected to
a light transmitting applicator assembly, in light com-
munication therewith, The light transmitling appli-
cator assembly includes a tubular handle in which the
fiber optic light transmitting means is inserted and se-
cured. Tt also includes a light transmitting applicator
which has a diffused light emitting portion,

Another aspect of the invention is to provide a light
source which comprises a plurality of lamps and means
for energizing said lamps. The light source also includes
means for supplying light to a utilization means. The
pluralily of lamps is mounted on a movable plate which
can be moved to place one or another of the plurality of

“lamps in light communication with the light utilization

means. An electrical control means for energizing the
lamp which is in light communication with the light utili-
zation means is operably coupled to the lamp mounting
means and actuated thereby.

An additional feature of the invenlion comprises an
iluminated applicator assembly having a tubular handle
for receiving a fiber optic light transmilling means, a
light conducting applicator and a latch mechanism for
rotatably securing the fiber optic light transmilting means
in the handle.

The novel features that are considered characleristic
of the invention are set forth in the appended claims;
the invention itself, however, both as to its organization
and method of operation, together with additional ob-
jects and advantages thereof, will best be understood from
the following description of a specific embodiment when
read in conjunction with the accompanying drawings, in
which:

FIGURE 1 is a partially schematic and partially sec-
tional representation of an illuminated appliance em-
bodying the principles of the present invention;

FIGURE 2 is a section of a latching mechanism taken
along lines 2—2 in FIGURE 1;

FIGURE 3 depicts a light source with a cutaway. sec-
tion showing details of the lamp mounting means; and

FIGURE 4 is a scction taken along lines 4—4 in FIG-
URE 3.

Referring to FIGURE 1, there is shown an illuminated

‘applinnce generally designated 10 comprising a light

an illuminated applicator assembly 13. The light source
11 is generally of conventional construction but includes
a novel lamp mounting means which will be discussed in
detail hereinafter.

The fiber optic light transmilting means is of conven-
tional cBnstruction afid comprises a Targe number of glass
rods, the ends of which receive or emit increments of
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light applied thercto. The light is carried in the fiber
optic light transmitting means by means of total internal
reflection. An excellent discussion of fiber optic light
transmitting means can be found in the book entitled
“Concepts of Classical Optics” by John Strong, published
by W. H. Freeman & Company (San Francisco 1958).

The illuminated applicator assembly comprises three
major elements, a light transmitting applicator 14, a latch
mechanism 16 and a handle 17. The applicator 14 is
made preferably from a light transmitting material such
as Lucite or Plexiglas. For purposes of illustration, it is
shaped as a retractor and it includes a light emitting por-
tion 20 at one end. The applicator 14, like the fiber optic
means 12, conducts light by total internal reflection. A
diffused light is emitted from areas of its surface that are
roughened or frosted, such as at 20. A remaining end
18 of the applicator 14 is generally cylindrical in shape
and is inserted part way into a tubular metal slecve 19 and
secured therein in any suitable manner such as by cement,
The metal sleeve 19 in turn is inscried into one end 21
of the tubular handle 17 and secured therein,

As will be seen in FIGURE 1, the handle 17 broadly
comprises an elongated portion 22 which includes a finger
grip to facilitate manual manipulation and the end 21
mentioned previously. Spaced from the edge of the end
21 is the latch mechanism 16, the construction of which

* Isshown in FIGURE 2.

Referring to FIGURE 2, it is scen that a pair of dia-
metrically opposing slots 24 are provided through the wall
of the end 21. A fork 28 comprising a bight 27 and a
pair of parallel spaced prongs 28 is inserted in the slots
24. The width of the prongs 28 is not uniform. The
spacing between prongs 28 adjacent to the bight 27 is
smaller than the spacing between prongs 28 al their op-
posed end remote from the bight 27. A header 29 bridges
the prongs 28 at the end remote from the bight 27. A
recess 31 is provided on the under side of the header 29
and a complementary recess 32 is provided in the end
21. A spring 33 bridges the distance beiween the recesses
31 and 32. The spring 33 maintains the fork 26 in the
position shown in FIGURES 1 and 2.

It will be seen in FIGURE 2 that the fiber optic light
transmitling means 12 includes a protective cover 15.
The cover 15 is made from rubber, or a suitable plastic
and it is inserted in a metal ring 36. Allowing for a slight
clearance, the length of the ring 36 is'substantially equal to
the distance between the latch mechanism 16 and the end
18 of the applicator 14 as shown in FIGURE . When in-
serted and Jocked in the handle, the fiber optic light trans-
mitting means 12 will abut against the applicalor 14
forming an excellent light communication path therebe-
tween.

Referring to FIGURE 2, it will be noted that the diam-
eter of the ring 36 is larger than the spacing between the
prongs 28 adjacent to the bight 27. On the other hand,
the spacing between the prongs remote from the bight 27
and adjacent to the header 29 is larger than the diameler

of the ring 36.
© Thus, to insert or remove the fiber optic light trans-.

mitting means 12 jt is merely necessary to depress the
header and slide (he fiber optic light transmitting means
into or out of the handle respectively. Upon releasing the
header 29, the spring 33 returns the latch mechanism 16
to the position shown in FIGURE 2 thus preventing axial
translation of the fiber optic light transmitting means 12
with respect to the applicator 14. 1t will be nofed, how-
ever, that these two components are freely rotatable rela-
tive to one another,

A significant advantage of the combination “described

‘obove is the versatility of the system. It enables a prac-

titioner to interchange applicator assemblies in a simple

~end facile mannér, to rotate the applicator assembly rela-

tive to the fiber optic light transmitting means, and to
n.mmpulnle the applicator assembly independent of the
light source 11. This latter benefit arises from the com-
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plete mechanical flexibility of the fiber optic light trans-
mitting means, a typical length-of which is six feet,
By means of the FIGURE 1 illuminated appliance, it
has been pessible to supply a light intensity of 500 foot
candles at the light emitting surface 20 using a 150 wait
lamp with an internal refleclor in conjunction with a fiber
optic light transmitting means six fect long with an out-
side diameter of half an inch, The light emitted from
the surface 2€ is cold and can be used within a patient’s
body with complete safety and comfort. There are no
cleclrical connections in the applicator assembly. The
light source need not be explosion proof since it can be

, mounted al a safe height.

FIGURES 3 and 4 depict details of the light source 11
and, in particular, details relating to the novel feature of
providing a plurality of lamps, two shown in the draw-
ings, which are casily inlerchanged to provide continuous
light during a surgical procedure.

Referring to FIGURII 3, the light source 11 includes a
pair of lamps 41 and 42 mounted on a siidable mounting
plate 43 (sec FIGURE 4). The plate, in turn, sits on a
shelf 44 and its movement is guided by means of a pair of
Z-shuped channels 46, ‘

One wall 47 of the light source 11 includes a pair of
spaced openings 43 and 49 (sce also FIGURE 1), Onc
end of the plate 43 is extendable through the opening
48 and terminated in a hinged connection with a handle
51. The handle 51 is generally L shaped and includes two
transverse portions 52 und 83, The handle 51 is shown ox-
tended in FIGURE 3 and recessed in FIGURE 1. In
the recessed position shown in FIGURE 1, the plate 43
is positioned at one extreme of its iravel (sce.the phantom
outline in FIGURE 3). By simply actoating the handle
51 it is possible to place either lamp 41 or lamp 42 in
light communication with an opening 84, shown dotted in
FIGURE 3, through which light is carried to the fiber
optic light transmitting mecans 12 or other ulilization
means,

Mounted to the bottem of the plate 43 is an actualing
mechanism 56 which actuates a switch 57 when the plate
43 is in the position shown in FIGURE 3. When aclu-
ated, the microswitch 57 energizes lamp 42, Lamp 41 is
cnergized when the microswitch 57 is not actuated, when
the plale 43 is in the exlreme right hand position of its
travel, '

To avoid having the handle 51 protrude from the light
source at the left hand terminus of its travel, the length of
the portion 52 is substantially equal to the distance sep-
arating the openings 48 and 49. Thus, the handle 51 may
be pivoted about the hinge 59 and the portion 53 in-
serted through the opening 49 and stored within the light
source 1. A clip 58 is provided to hold the handle 51
against the wall 47 in cither position of its travel.

The various features and advantages of the invention
are thought to be clear from the forepoing description,
Various other features and advantages notl specifically
cnumerated will undoubledly occur to those versed in the
art, as likewise will many varintions and modifications
of the preferred embodiment illustrated, all of which may
be achieved without departing from the spiril and scope of
the invention as defined by the following claims:

What is claimed is:

1. A Jight source comprising:

(a) a housing defincd by a plurality of wall membpers,
one of which walls includes an upperan d a lower slot
spaced apart by a predetermined distance;

(b) a light utilization means in lighl communication

" with one of a pair of spaced Tamps;

(c) said pair of spaced lamps separated by a distance
equal (o said predetermined distance atlached 1o a
slidable mounting, the combination being in said
housing; ‘

(d) an L-shaped handle including a firel and a second
portion, said [irst portion having a length eqial 1o
said predetermined distance and adapted to be in-
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serted in said upper slot and hinged to said slidable
mounting for positioning either lamp in light com-
‘munication with said utilization means, said second
portion being alternately insertable in said lower
slot or abuttable against said one wall adjacent to
said upper slot.

2. A light source as described in claim 1 which in-
cludes, in addition, olip means secured to said one waill
intermediate said upper and lower slots for securing said
handle against said one wall.

3. A light source as described in claim 1 which includes,
in addition, electric switch means and an actuator for
said switch, the latter being mounted on said slidable
mounting for energizing the lamp in light conununication
with said utilization means.

4. A light source for a fiber optic light-transmilting
means, comprising:

(a) a housing defined by a plurality of walls;

(b) one of said walls having a first opening provided
therein for carrying light to a fiber optic light-trans-
mitting means;

(¢) a plurality of lamps disposed adjacent said one wall
such that one of said lamps is in light communica-
tion with said first opening and another of said Jamps
is remote from said first opening;

(d) a movable handle member having a portion therz-
of extending outside said housing through a second
opening therein;

(e) means interconnecting said plurality of lamps with
said handle such that movement of said handle
causes both removal of said one Tamp from light
communication with said first opening and simul-
taneous movement of said other lamp into light com-
munication with said first opening, the position of
said lamps being determined as selected between the
cooperative relationship of said handle with a wall
of said housing and the cooperative relationship of
said handle with said second opening; and

(f) means for energizing a lamp which is in light com-
munication with said opening.

5. A light source for a fiber optic light-transmitting

means, comprising:

(a) a housing defined by a plurality of walls;

. (b) one of said walls having an opening provided there-

in for carrying light to a fiber optic lighttransmitting 4

means;

(¢) guide means disposed in said housing adjacent said
wall;

(d) a plurality of lamps mounted in spaced relation
for movement along said guide means such that one
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of said lamps is in light communication with said
opening and another of said lamps is remole from
said opening;

(e) a movable handle member having a portion thereof
extending outside said housing;

(f) means interconnecting said plurality of lamps with
said handle such that movement of said handle
causes both removal of said one lamp from light
communication with said opening and simultaneous
movement of said other lamp into light communica-
tion with said opening; and

(g) means for energizing a lamp which is in light com~
munication with said opening.

6. A light source for a fiber optic light-transmitting
means comprising:

(a) a housing decfined by a plurality of walls;

(b) one of said walls having an opening provided
therein for carrying light to a fiber optic-transmitting
means;

(¢) a shelf disposed in said housing and having one
edge thereof disposed adjacent said one wall;

(d) guide means disposed on said shelf adjacent said
one wall;

(e) a slidable mounting plate connected fo said guide
means for movement parallel to said one wall;

(£) a plurality of lamps mounted in spaced relation on
said plate such that one of said lamps is in light
communication with said opening and another of
said lamps is remote from said opening;

(g) a movable handle member having a portion thercof
extending outside said housing and connected to said
slidable plate such that movement of said handle
causes both removal of said one lamp from light
communication with said opening and simultaneous
movement of said other lamp into light communica-
tion with said opening; and

(h) means for energizing a lamp which is in light com-
munication with said opening.
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