
Nov. 10, 1970 E. F. JOHNSON ETAL 3,539,969 
HIGH VOLTAGE CONNECTOR 

Filed Feb. 20, 1968 2 Sheets-Sheet 1 

39 

2 
4-zz 2 

o 

WENGR 
RON . FC - CHNS6 

SAY CALVIN GER3 ER 

A 4/(4-4- 

  

  

  

  



Nov. 10, 1970 E. F. JOHNSON ET All- 3,539,969 
HIGH WOLTAGE CONNECTOR 

Filed Feb. 20, 1968 2. Sheets-Sheet 2 

30 
* N N to 22 24 

NN: 77 - T --- /SYYZ , , , T-Qa % "AA / / "7227,772 IAA-AA l6 ZZ59 sy 
25 

8 68 26 62. NWEgor 
7e 47. ERON FC - Jo-Sons 

24 4 a? - JAY CAV N. G. RESER 

BY A 4-644 

  

  

  



United States Patent Office 3,539,969 
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U.S. C. 339-52 11. Claims 

ABSTRACT OF THE DISCLOSURE 
A high voltage connector assembly is disclosed which 

includes a hollow mating portion adapted to support and 
terminate a fragile cylindrical member such as a Xenon 
lamp. The connector mating portion includes a series of 
radially extending ribs tapered along the length thereof 
and spaced apart to provide lamp support and ventiation 
when connectors are plugged into each end of a protec 
tive tube. The connector mating portion and ribs are of a 
material sufficiently yieldable to facilitate plugging of the 
connector and lamp in position against accidental dis 
fracturing such tube, but at the same time maintaining the 
connector into a thin walled glass protective tube without 
placement. A further connector is included which pro 
vides a connection to the starter winding of the xenon 
lamp spirally disposed therearound with the lead to such 
further connector extended through the space between 
the ribs of the mating portion. The foregoing connector 
structures provide support of xenon lamps and a termina 
tion of starter and supply high voltage leads therefor 
which can be easily and readily changed in the field. 

BACKGROUND OF THE INVENTION 
In the xerography art a source of rather intense white 

light is developed from a xenon lamp which is typically 
in the form of a relatively long and fragile glass cylinder 
having a metal band terminal at each end. Such lamps 
may be found in copying machines of the type manu 
factured by the Xerox Corporation. Xenon lamps have a 
life span related to usage and must be frequently re 
placed. Because xenon lamps operate at high voltage, 
generate considerable heat and are fragile, some difficulty 
has been experienced in providing lamp support and 
termination in a manner which facilitates field replace 
ment. This problem is complicated by the fact that most 
lamps utilize what is known as a starter winding of 
rather stiff fine wire wound spirally about the outside 
of the lamp and along most of the lamp length. A 
typical lamp requires approximately four kV. for opera 
tion but requires approximately 10 kV. applied to the 
starter winding to initiate ionization. Lamp replacement 
requires that a connection be broken at each end of the 
lamp for both the main power supply and the starter 
supply. In most instances a transparent protective tube is 
made to surround the lamp along its length, further 
complicating replacement. 

SUMMARY OF THE INVENTION 

The present invention relates to a high voltage con 
nector assembly capable of being plugged into a rela 
tively fragile receptacle and capable of receiving a fragile 
body such as a xenon lamp and both terminating and 
supporting such body. 

It is an object of the present invention to provide an 
easily replaceable high voltage connection of fragile 
devices. It is a further object to provide a connector 
assembly which terminates, supports and permits ventila 
tion of fragile structures. It is yet another object to pro 
vide a termination of main voltage and starter voltage 
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terminals of a lamp structure disposed within a relatively 
fragile protective tube. 
The foregoing objects are attained and the afore 

mentioned problems are overcome by the invention 
through a high voltage connector body which has an 
interior circular bore adapted to receive and support a 
lamp structure having a terminal on the end which is 
received by a mating terminal in the connector body. 
The connector body includes on an exterior surface a 
series of thin tapered ribs extending axially along the 
body and outwardly in a radial sense to facilitate plugging 
the connector body into a fragile tube such as the pro 
tective envelope surrounding xenon lamps and the like. 
Spaces between the ribs on the connector body permit 
ventilation of the lamp within the protective tube. In one 
embodiment the spaces between the ribs facilitate a 
starter lead which is connected to a U-shaped terminal 
clipped on over a lamp starter wire. Connectors are used 
at each end of the protective tube to provide support 
and termination of both ends of a lamp. 
While the disclosure herein presented is illustrated 

relative to mounting and terminating xenon tubes, it is 
to be understood that uses of the invention are con 
templated for a variety of applications wherein connec 
tors must be plugged into tubular receptacles to terminate 
and support at least one end of a fragile and heat gen 
erating element. The invention is visualized as solving the 
several problems of high voltage termination, support of 
fragile parts, connections facilitating ventilation or con 
viction and various applications exist wherein any one or 
several of these problems are present. 

In the drawings: 
FIG. 1 is a perspective view of a connector in accord 

ance with the invention positioned relative to the end of 
a xenon lamp and a surrounding protective tube, the 
tube being partially sectioned to show the lamp. 

FIG. 2 is a perspective view showing a high voltage 
lead connected to a terminal used with the connector 
shown in FIG. 1; 

FIG. 3 is a longitudinal sectional view of the con 
nector of FIG. 1; 

FIG. 4 is a perspective view of an alternative version 
of the connector of the invention; 

FIG. 5 is a perspective view showing the end of a xenon 
lamp and a portion of a starter wire disposed thereon with 
a starter connector in accordance with the invention 
shown prior to engagement with the lamp and starter 
Wire; 

FIG. 6 is a plan view of the connector shown in FIG. 
5, as viewed from the section through lines 6-6 of 
FIG. 5; 

FIG.7 is a cross-sectional view of the connector of 
FIG. 5 as mounted on the lamp and starter wire shown 
in FIG. 5; and 

FIG. 8 is a longitudinal view in partial section showing 
the connectors of the invention in place and terminating 
and supporting one end of a Xenon lamp within a 
protective tube. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In FIG. 1 numeral 10 represents one end of a lamp 
assembly including an outer protective tube 12 surround 
ing a lamp 14 having at the end a terminal in the form 
of a metallic band 16. The assembly 10 has a structure 
at the opposite end thereof which is substantially identical 
to that shown in FIG. 1. The tube 12 is typically of a 
transparent material such as glass. The lamp 14 typically 
includes a thin wall glass envelope approximately one 
half inch in diameter, the tube 12 and the lamp both 
being approximately twelve inches in length. 
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In FIG. 1 numeral 18 represents a connector in accord 
ance with the invention. The connector includes a body 20 
of insulating and dielectric material, which in the illus 
trated embodiment is capable of withstanding heat gen 
erated by the xenon lamp. A number of hard rubbers 
such as Neoprene or hard silicone base material are 
available. As shown in FIG. 3, the body 20 includes a 
center bore 22 having an opening bevel 24 to facilitate 
insertion of the lamp 14 therewithin. As shown in FIG. 8, 
the bore 22 is of a diameter to receive and support lamp 
14. At the left end of the bore 22, in the view shown in 
FIG. 3, the material of the body is necked down as at 23 
to conform to the surface shape of 4. Adjacent the 
necked down portion 23 of bore 22 is a recess or cavity 
25 of a configuration to receive the end of a terminal 
positioned therewithin. Extending up from the left end 
of body 20 is a portion shown as 32 which includes an 
interior bore 33 leading to cavity 25. Bore 33 is of a 
size to facilitate insertion of a sleeve 34 surrounding 
a lead 36 attached to a terminal 40. The lead 36 includes 
an Outer and relatively thick insulation sheath 37 sur 
rounding a conductive core 38. The sleeve 34 fills bore 33 
to Support the terminal, eliminate air and seal the lead 
and terminal within the connector body. 
Terminal 40 includes a rear portion 42 adapted to be 

crimped or Soldered to the core 38 of the lead. As shown 
in FIG. 2 the end of the terminal is comprised of a pair 
of upstanding arms 44 supported by a base portion to 
define Spring contact elements which fit around the ter 
minal sleeve 16 of lamp 14. Base portion 44 is connected 
to portion 42 by a strip 46. The terminal 40 is typically 
Stanped of brass sheet material or the like. 
Body 20 includes a series of ribs 26 extending axially 

along the forward portion of the body and radially out. 
Wardly thereof. Ribs 26 are tapered along most of the 
rib length and end in flats 30 which provide a supporting 
engagement between the connector 18 and the protective 
tube 12. The ribs are of a width to permit compression 
Without developing an undue force against the protective 
tube 12. The taper assists in insertion and withdrawal 
of the connector body within tube 12. The spacing be 
tween ribs is sufficient to permit convection transfer of 
heat generated by lamp 14 within tube 12. FIG. 8 
shows connector 18 in position supporting and terminat 
ing a lamp 14. It is to be understood that with respect 
to the illustrative embodiment, an assembly like that 
shown in FIG.8 would be provided at the opposite end of 
lamp 14 and tube 12. 

FIG. 4 shows an alternative connector embodiment 
which is essentially similar to the previously mentioned 
embodiment with changes made to permit a lead 54 to be 
brought out parallel to the length of the connector body. 
The connector shown as 50 includes a portion 52 angled 
back toward the front end of the connector with the 
lead 54 being carried out parallel to the length of the 
body. In the embodiments shown in FIGS. 1-3 and in 
FIG. 4, it is contemplated that the connector body would 
be made by molding with the terminal and lead then 
fitted into the body, or the terminal may be crimped on 
or soldered to the lead with the rear end of the body 
molded about such terminated lead. 

Turning now to a further aspect of the invention, FIG. 
5 shows a lamp 14 having a starter wire 56 disposed there 
on. The wire 56 is typically of a hard fine conductive ma 
terial spirally disposed along the length of the lamp. The 
ends of the wire are comprised of adjacent coils, as 
shown in FIG. 5, which must be terminated to a starter 
Supply voltage. When a lamp 14 must be replaced it is 
necessary to disconnect the wire rewire the lamp, insert 
a fresh lamp within the wire and reconnect the wire to 
a starter supply lead. 
The invention contemplates a starter connector shown 

as 58 in FIGS. 5, 6 and 7, which is comprised of a U 
shaped metal contact spring 60 having arms 62 curved 
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4. 
in the general configuration of the lamp. The arms 62 
have a boss 64 which facilitates disposition over the 
coils at the ends of wire 56. The ends of the arms are 
curled outwardly as at 66 to permit the connector to be 
Snapped on over wire 56 as mounted on lamp 4. The 
forward portion of the connector is riveted as at 63 to 
a shank portion of 60 which is terminated as by crimping 
or soldering to the conductive core 70 of a starter volt 
age lead shown as 68. 

In use the wire 56 is placed over a lamp with con 
nectorS 58 Snapped into position on each end of the wire 
on the lamp, one at a time by displacing the lamp from 
one end or the other within tube 12. As this is done con 
nectors 18 are applied to the ends of the lamp and 
worked into tube 12 to complete a termination of power 
and starter Voltage leads to lamp 14 in the manner shown 
in FIG 8. 
What is claimed is: 
1. A connector of a type plugged within a tubular 

receptacle comprised of a body having means at one end 
for receiving an electrical lead, a bore extending within 
said body and a terminal connected to said lead within 
Said one end and positioned to receive and terminate a 
a device inserted within said body from the other end 
thereof, the said connector body having a series of ribs 
disposed on the periphery thereof and extending axially 
along and radially outward thereof, said ribs being rela 
tively thin so as to provide a resilient but supporting en 
gagement of said connector within a tubular receptacle. 

2. The connector of claim 1 wherein the bore in the 
connector body is of a dimension to receive and support 
the device terminated by said connector. 

3. The connector of claim 1 wherein the ribs are spaced 
apart to provide openings of appreciable area into said 
receptacle around the connector body. 

4. The connector of claim 1 wherein said ribs include 
a taper extending axially along the length thereof to fa 
cilitate insertion and withdrawal of the connector body 
within a tubular receptacle. 

5. The connector of claim 1 wherein said body includes 
a cylindrical portion and said ribs are disposed thereon, 
the said portion having a wall thickness to develop a sup 
porting force holding the said device due to the engage 
ment of said ribs with the receptacle. 

6. In a connector for providing a high voltage termina 
tion of a lamp or like device including a connector body 
of insulating material having at one end a contact spring 
adapted to be terminated to a high voltage lead with the 
portions of the connector body substantially surrounding 
Said contact spring and the end of said lead to minimize 
air pockets within said connector and reduce corona ef 
fects, the other end of said connector body including a 
bore adapted to receive and support the device terminated 
by the connector extended within the connector bore and 
means on the exterior of said other end of the connector 
body to provide a resilient mounting of the connector 
Within a tubular receptacle, said means including paths ex 
tending from the outside of the tubular receptacle to the 
inside thereof for providing ventilation of interior of said 
receptacle. 

7. The connector of claim 6 wherein said means pro 
viding ventilating paths is comprised of a series of chan 
nels defined by flexible ribs extending radially outward 
from said body. 

8. In a connector assembly for providing starter and 
power connections to a lamp or like device of a type hav 
ing an outer and protective tubular receptacle, a con 
nector of insulating material carrying a terminal therein 
connected to a power supply lead, the connector including 
a forward portion having rib means extending axially 
along and radially outward from the periphery thereof to 
resiliently engage the receptacle and secure the connector 
thereto, Said connector further including means in surface 
engagement with said lamp device for receiving and re 
siliently Supporting the lamp device extended therewith 
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in with the lamp terminal engaged by the connector ter 
minal. 

9. The connector assembly of claim 8 wherein the said 
receptacle is comprised of a relatively fragile material 
and said rib means is comprised of a series of ribs which 
are sufficiently flexible to permit said connector to be 
plugged into said receptacle without fracturing said re 
ceptacle or said lamp device, said ribs being positioned to 
form a series of ventilating channels extending from the 
outside of the tubular receptacle to the inside thereof for 
providing ventilation of the interior of said receptacle. 

10. In a connector assembly for providing starter and 
power connections to a lamp or like device of a type 
having an outer and protective tubular receptacle, a con 
nector of insulating material carrying a terminal therein 
connected to a power supply lead, the connector including 
a forward portion having means thereon to resiliently en 
gage the receptacle and secure the connector thereto, said 
connector further including means for receiving and re 
siliently supporting the lamp device extended therewithin 
with the lamp terminal engaged by the connector termi 
nal, a starter wire disposed along said lamp device, and 
a starter connector comprised of a clip like terminal 
capable of being snapped over said starter wire over said 
lamp device, said clip like terminal including a lead ex 
tending out through said means for supporting the con 
nector within the receptacle. 

11. Apparatus for supporting and terminating a com 
ponent of a type having a terminal at each end which 
component is within a protective tubular receptacle in 
cluding a pair of connectors each including a connector 
body and a terminal within said connector body termi 
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nated to an electrical lead, each connector body includ 
ing at the forward portion a support structure to permit 
the connector to be resiliently engaged within an end of 
the receptacle and supported in position by said recep 
tacle, each connector including means for receiving the 
end of the component with the terminal thereon in en 
gagement with the terminal within the connector body and 
with the component supported free of engagement with 
the receptacle by the connectors disposed at each end of 
the receptacle, said apparatus further including a starter 
wire disposed on said component extending substantially 
along the length thereof, and said apparatus further in 
cludes a terminal clip for each connector terminated to a 
further electrical lead, each connector body including a 
channel to receive the further lead inserted therethrough 
to provide a connection of said clip to the starter wire. 
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