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My invention relates to a new and improved
starter for flucrescent lamps, of the type and
operation described in Babb United States Pat-
ent No. 2,341,520, issued on February 15, 1944.

This Babb patent discloses 2 single bimetal
switeh blade, which is located between a main
fixed contact, and an suxiliary fixed by-pass
contact. At normal temperature, the bimetal
switch blade touches said main fixed contact and
it is spaced from said by-pass contact. The main
fixed contact is part of a main circuit which in-
cludes a glow-switch. The main circuit of said
bimetal switch blade includes a heater coil. If
the fluorescent lamp is in good condition, it is
started after a selected period, thus by-passing
the starter. If the fluorescent lamp is defective,
said heater coil heats the bimetal switch blada
sufficiently to deflect said bimetal switch blade
away from said main fixed contact to touch the
auxiliary fixed by-pass contact, thus closing a
high-resistance by-pass holding circuit, thus pro-
ducing enough heat to maintain the switch blade
in its defiected position, until the defective fluo-
rescent lamp is removed from its socket tc open
the high-resistance by-pass circuit, so that the
single bimetal switch blade cools 10 again touch
the main fixed contact.

In such a device, the single bimetal switch
plade must be under initial flexure, in order to
keep it reliably in contact with the main fixed
contact at normal temperature. The normal tem-
perature of the working location of a starter
may vary 80° F. and even more. The initial pre-
set pressure of the contact head of the single
bimetal switch blade against the main fixed con-
tact must be sufficient te resist a change in am-
bient temperature of 80° F. or more.

The high-resistance carbon resistor of the
hy-pass circuit must start from zero heat, and
develop enough heat quickly to offset the bias of
the single bimetal biade towards the main fixed
contact, which is produced by this initial flexure.
These factors require critical control of initial
flexure, accurate spacing between the main fixed
contact and the auxiliary by-pass fixed contact,
and accurate heat transfer relation. These fac-
tors require greal accuracy in production.

Such starters must be made of small size, to
fit into the standard starter can, which has a
diameter of 0.750 inch and a height of 1.250
inches.

According to my invention, I provide a device
which reguires muech less labor cost, and which
can ke made accurately and reliably on a large
scale, while using the same principle as said
Babb patent.

Cther objects and advantages and features of
my invention are stated in the annexed descrip-
tion and drawings.

Fig. 1 is a perspective view, with a part of the
representation of the inner sleeve and the metal
can omitted;

Figs. 2, 3 and 4 are respectively sections on
the lines 2—2, 3—3 and 4—4 of PFig. 1; and
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Fig. 5 is a circuit diagram showing the starter
assembled with a fluorescent lamp.

The device is enclosed in the usual sleeve i,
which is made of suitable insulating material.
Said sleeve is held in the usual metal can 2,
which has a top-wall 3.

The base 4 of the device is made of insulating
material, For convenience, said hase 4 is shown
in the horizontal position of Fig. 1. A vertical
panel 5, made of insulating material, hag a verti~
cal recess at its upper edge, to provide two verti-
cal legs.

Panel 5 is fixed to base 4 by angular metal
brackets 6 and 7, which have respective horizontal
legs 8a and Te. The vertical arms of metal
brackets 6§ and 7 are fixed to panel § by respec-
tive metal eyelets 8 and 8a.

The horizontal legs To and 6a of brackets 7
and § are associated with respective metal con-
tact posts or prongs 31 and 2ia which are located
at opvosite sides of panel 5. These posts or
prongs 8i and 3fa are identical. Each said post
or prong 31 or &la is hollow and it has a reduced
upper end which extends through base 4 and
the respective horizontal leg Ta or 4. 'The upper
end of each post or prong 31 and 3la is enlarged
to form an angular head, as by spinning or other
method, to provide a rivet-like connection where-
by each post or prong 3i and 2ia and its respec-
tive associated leg Te and 8a are fixed firmly ‘to
base £, Each post or prong 3f and 3lg has a
shoulder which abuts the bottom face of insUlat-
ing base 4.

The device comprises a main resistor heater 29'
and a by-pass resistor heater 9. The main re-
sistor heater 29 may be a coil of wire, and the
by-pass resistor § may be a carbon resistor, of
much greater resistance than the main 1e51st01
?9. By-pass heater coil 9 is located in an insu-
lating casing 9¢ and main heater 29 is located i in
an insulating casing 38,

A metal and heat-conductive clamp suppmt
i5 has a convex main body, a top vertical flange
16 and a bottom horizontal flange {5q.

Top vertical flange 15 is fixed to panel 5 by
means of metal eyelets 1T and 18, which are also
fixed and conduetively connected to the lower
base ends of respective bimetal switch blades {9
and 20. These eyelets {1 and I8 electrically con-
nect metal clamp support (5 to said base ends of
blades 19 and 20. Also said switch blades i9 and
20 are in good heat-conductive relation to heat-
conductive support I5.

The insulating casing 9 of the by-pass re-
sistor 8 is held clamped against panel 5 by the
convex main body of support (5.

The insulating casing 38 of main resistor 29
is fixed to support 15 in the space between the
convex main hody and flange i5a.

The respective ends of by-pass resistor 9 are
connected to respective terminal wires 11 and 10

Wire {8 is connected to metal eyelet 8, which
fizxes metal bracket § to insulating panel 5, thus
providing electrical eonnection between one end
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of by-pass resistor 9, metal bracket: 6, and metal
post or prong 3ia.

Wire 11 extends to the respective upper verti-
cal leg of panel 5, and it is connected to a metal
eyelet 14 which fixes a first horizontal angular
metal contact 12 to the respective leg of panel 5.
Solder S may bhe provided as desired, in order to
improve electrical connection at said eyelet {4 or
any other eyelet or connection point. The: post

or prong 31¢ is thus electrically connected through 1

by-pass resistor 8 and intermediate connections
to said first contact {2, which is designated as
the by-pass contact.

One. end of main resistor coil 29 is connected
by wire 29b to metal eyelet 8a, which fixes metal
bracket T to insulating panel 5. The other end
of main resistor coil 29 is connected by wire 29a
to metal flange 1§ and hence to the base ends of
Both himetal blades 19 and 28. The post or prong

31 is thus connected througkh main resistor 29, 2

and intermediate connections, to the base ends
of both hlades 19.and 28.

A second horizontal, angular metal contact 23
is. fixed to. the respective vertical leg of panel &
by a-metal eyelet 28. The horizontal legs of the
first and second metal contacts {2 and 28 are at.
opposite sides of the respective vertical legs of
panel b.

The upper ends of blades 19 and 28 have re-
spective econtact heads 21 and 22.

Blade 19 is located in the space hetween the
vertical top legs of panel 8. At normal tempera-
ture, the contact head 2i of blade 3 is spaced
transversely from: first contact 12 and the contact

head 22 of blade 20 normally touches the second :

confact 23.

A wire 27 has one end connected by means of
eyelet 28 to bracket §, and hence to post 3fa and
aone end. of ‘by-pass. resistor 9. The other end of

this wire 27 is connected to a bulb terminal of iu

the usual glow-switch B, said bulb terminal being
connected ta the bimetal glow-switch. electrode
25a. of said glow-switch bulb B,

The other glow-switch electrode 25 of glow-
switeh. bulb. B is connected to a bulb-terminal
which is connected by wire 2§ to metal eyelet 24
which. is fixed to contact 23 secured to panel 5.
Bulb B is fixed to panel 5 by the wires 26 and 27,
which have. sufficient rigidity for this purpose.

Fig. 5 shows a. fluorescent lamp L, which has
respective lamp-electrodes 33-and 33a, which emif
electrons when heated to a suitable high electron-
emissive temperature.

The upper ends of lamp-electrodes 33 and 33¢
are connected. to. respective power mainsg P and
Pa of a. source of electric. eurrent, which. Is
ustially alternating current. The. power circuit
P—Pa includes the usual inductor coil or Ballast
coil, not shown in the drawings.

The lower ends of lamp-electrodes. 38 and 33a
are connected to the usual terminals of the usuval
starter socket, not shown., When the posts or
prongs 31-and 8ia are inserted into said starter
socket, said posts or prongs 31 and 3la are eon-
nected respectively to- the lower ends of lamp-
electrodes 82 and 33a, in: the usual manner.

When the power circuit- is closed, the blade 20
then- touches contact 23 and blade 19 is then
spaced.from contact {2. This produces an initial
closed cireuit, as from power main Pa through
lamp-electrode 33a, to: post 3t, through main
heater 29, through main bimetal blade 28 to main
contact 23, through glow switch bulb B, by an
fonization discharge between its glow-switch elee-
trodes 25 and 25¢, to post 3{a, and through lamp~
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electrode 32 to power main P. At this stage, no
current, flows through by-pass blade {9 or by-pass
resistor §.

An ionization or glow discharge is produced in
the gaseous filling of glow-switech bulb B, in the
usual manner, so that at the end of a selected
period, the bimetal glow-switch electrode 25 is
flexed from its normal shape of Fig. 5 to touch
glow-switch electrode 25¢ in the usual manner,
thus extinguishing the glow discharge, and es-
tablishing a closed metal circuit through the
lamp-electrodes 33 and 33a.

The interruption of the glow discharge through
glow-switch bulb B cools the bimetal glow-switch
electrode 25, thus causing it to deflect away from
the other glow-switch electrode 25a at the end
of a selected period, thus opening said closed
metal circuit. after the lamp-electrodes 33 and
33 have been heated to electron-smissive teni-
perature, whereupon the inductive effect of the
inductor coil or bhallast coil in the power circuit
produces a discharge in lamp I across the space
between its lamp-electrodes 33 and 33a.

The main low-resistance heater 29 heats both
blades 20 and {8 by conduction through the heat-
conductive support {5. Such heat tends to flex
blade 20 away from its contact 23, thus tending
to open the main starter circuit at contact 23. -
Such heat of the low-resistance heater 29 tends
to flex by-pass blade 19 towards by-pass contact
12, thus tending to clese the by-pass circuit. If
the lamp L is a good lamp, and ifs discharge
acrgss the space between its electrodes 33 and
33a is started at the end of a selected period,
and such lamp discharge is maintained, the en-
tire starter will be by-passed, the glow-switch
electrodes 25 and 250 will remain separated affer
their initial contact and separation, and the
starter will consume no current, because no glow
discharge is produced in glow-switch bulb B.

If the lamp I is defective when the power cir-
cuit is closed or after the lamp L has been operat-
ing on a closed power circuit, said lamp L. will
flash on and off, thus prolonging the period i
which heating current is supplied to main re-
sistor 29.. While said lamp L flashes on and off,
a series of intermittent glow discharges will be
produced in glow-switch bulb B. Each glow dis-
charge in bulb B will be extinguished when lamp
I, flashes on, and there will be a new glow dis-
charge in bulb. B when lamp L flashes off.

The main bimetal blade 20 will thus be suffi-
ciently heated by the heat which is supplied by
main. heater resistor 29 by conduction through
support 1§, to open the main circuit by separat-
ing contact head 22 of blade 20 from its con-
tact 23. Simultanecusly, the heat which is sup~
plied by main low-resistance resistor 29 will flex
bhimetal blade 1§ towards contact 12, in order to
close. the by-pass. holding circuit which includes
the high-resistance by-pass carbon resistor 9.
The by-pass holding circuif is thus closed before
the contacts 22 and 23 are separated from each
other. Hence, neither the amount of deflection
of the bimetal electrode 26, nor the speed of de-
flection of said bimetal electrode 20, has any
effect on the operation, because the hy-pass cir-
cuit is closed before metal to metal contact is
inferrupted in the circuit of bulb B and blade 20.
This is an important feature of the invention.

The flat and planar bimetal blades 28 and 19
are deflected in opposite directions by the heat
which is generated by main heater 29.

When the by-pass holding circuit is closed,
the metal support {5 and the main heater re-
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sistor 28 have enough heat to keep the by-pass
blade {9 in circuit-closing position, while the cax-
bon high-resistance by-pass resistor 9 develops
enough heat to keep the blade 20 in circuit-open-
ing deflected position and to keep the blade 19
in deflected circuit-closing position.

Time studies have shown a reduction in num-
ber of operator minutes per piece to 40% of that
previously required.

A series of tests have been made with a device
in which the blades 19 and 20 had respective
lengths of 1.0 inch.

The preset pressure of the contact head 22
against its contact 23, due to initial pre-set
flexure of blade 20, varies from 7.0 grams to 8.0
grams, with an average pre-set pressure of 7.5
grams.

A series of cycling tests have been made. Each
cycling test consisted of a complete series of op-

erations, namely, attempting to start a defective ¢

fluorescent lamp, and removing the fluorescent
lamp to permit the two bimetal blades to cool and
to flex back to their normal positions of Fig. 5.
Each starter was thus cycled 100 times in con-
tinuous succession. There was some slight de-
struction of the silver contact 22 by arcing, but
the change in operating time was very slight.
During these 100 cycling tests, the ambient tem-
perature was in a range of 167° F. to 181° F.

Other satisfactory cyeling tests have been made
while each starter was immersed in melting ice.

During both iypes of tests, the starters op-
erated satisfactorily, without a tendency to re-
cycle.

Other tests have shown that the starter op-
erates to cut out the fluorescent lamp during 3
blinking period of 20 seconds to 40 seconds, and
at a designed ambient temperature of 32° F. to
150° P,

The lighting period of the fluorescent lamp is .

10 seconds at a power line voltage of 120 volts,
and 15 seconds at a power line voltage of 105
volts.

When the by-pass holding circuit is closed by
a blinking lamp, its power consumption is from
1.1'to 1.3 watts. This power consumption is suffi-
clent to keep the hlades 19 and 20 deflected from
their normal positions of Fig. 5, thus preventing
objectionable re-cycling.

Since the by-pass holding circuit is normally
open, there is nc power consumption in the
starer if the fluorescent lamp is a good lamp.

The preset pressure is sscured hy selecting the
thickness of the silver contact head 22 and the
thickness of contact 23.

Although each blade 19 and 20 is connected to
flange 16 by a single eyelet, a substantial part
of the boftom end-part of each said hiads is
clamped to panel 5, thus preventing the blades
19 and 29 from pivoting arcund their respective
eyelets . 1T and i8. The drawings are substan-
tially to scale and provide further disclosure.

The active length of each contact blade 19
and 20 is substantially 0.7 inch.

The spacing of contact head 2! of blade 19
from its contact 12 is provided by the thickness
of panel 5. Its thickness is 0.083 inch, with a
variation of plus or minus 0.003 inch.

Each bimetal blade has & thickness of 0.005
inch and it is made of material similar to that
of the thermostatic metal known to the industry
as “Rayflex.”

If the active length of each blade 19 and 20
is approximately 0.7 inch, namely, 2} of an inch,
the fixed panel contact 23 preferably has a thick-
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ness of 0.014 inch for an operating ambient of
150° F, and the thickness of the silver metal con-
tact 21 or 22 of each blade (9 or 20, is preferably
0.03¢ inch from its shoulder to its top.

It is desirable to select the material of the
metal support 18, Thus, if said metal support
{8 is made of copper, it has high heat conduc-
tivity, but it cools rapidly, thus resulting in
objectionable recycling. By using a metal sup-
port 15 which is made of copper-plated steel, and
making the main heater coil 29 of suitable ohmic
resistance, as 12 ohms, efficient heat conduction
was secured without recyeling.

The resistor 29 is preferably embedded or lo-
cated in ceramic material or other material
which supplies the heat which is required to
maintain the blades {9 and 28 in their deflected
positions, until the high-resistance heater 9 can
supbply the necessary holding heat,

For convenience, the face of panel 5 at which
both blades 19 and 20 and contact 22 are located,
is designated as the front face of panel 5, and
the face of panel 5 at which contact 12 is lo-
cated is designated as the rear face of panel 5.

I have described a preferred embodiment of
my invention, but numerous changes and omis-
sions and additions and substitutions can be made
without departing from its scope.

I claim:

1. A starter which comprises a base made of
insulating material and a panel made of insulat-
ing material, said panel extending upwardly from
sald base, said panel having a front face and a
rear face which are in transverse relation, a first
angular metal bracket, which has a first panel-
arm and a first base-arm, said first base-arm bheing
fixed to said base and to g first metal pin which
depends from said base, said first panel-arm be-
ing located at and being fixed to the front face
of said panel, said first base-arm extend-
ing rearwardly from said panel, a second angular
metal bracket which has a second panel-arm
and a second base-arm, said second base-arm
being fixed to said base and to a second
metal pin which depends from said base, said
second panel-arm being located at and being
fixed to the rear face of said panel, said
second base-arm extending forwardly from said
panel. a main contact fixed to said front face,
2 by-pass contact fixed to said rear face, 2 main
bimetal switch blade, a by-pass bimetal switch
blade, sald bimetal switeh hlades having their
base-ends located between a metal support and
the front face of said panel, said metal support

eing fixed to said panel and holding said base-
ends of said blades to the front face of said panel,
said main switch blade being biased normally to
touch said main contact, said panel having an
opening which is laterally intermediate said con-
tacts, said by-pass blade being normally spaced
from said by-pass contact and being bendable
through said opening under the action of heat
to touch said by-pass contact, said main blade
being hendable under the action of heat to sep-
arate from said main contact, & main low-resist-
ance heater resistor, a by-pass high-resistance
heater resistor, said resistors being held in fixed
relation to said panel at its front face by said
metal support and being insulated from said
metal suport, one end of said main resistor
being electrically connected to said metal sup-
port and to the base-ends of said blades, the
other end of said main resistor being connected
to said second panel-arm, one end -of said by-
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pass resistor heing connected to said by-pass-
contact, the other end of said by-pass resistor
being connected to said first panel-arm, a glow-
discharge bulb located at said rear face, said glow-
discharge bulb having normally separated elec-
trodes, at least one of said electrodes being bi-
metallic to produce contact between said elec-
trodes under the action of heat, one of said elec-
trodes being connected to said first panel-arm,
the other electrode being connected to said main
contact, both said resistors being in- heat-con-
ductive relation to said metal support and heat-
ing said blades upon the passage of current
through them.

2. A starter for s fluorescent lamy, said starter
having s main himetal switch blade and a by-
pass bimetal switch blade, said main bimetal
switeh blade being associated with a main con-
tact and normally contacting said main contact,
said by-pass bimetal switch blade being asso-
ciated with a by-pass contact and being normal-
1y spaced from said by-pass contact, a main low-
resistance heater resistor and a by-pass high-
resistance resistor, one end of said main resistor
peing connected to both said blades, the other
end of said main resistor being adapted to be
connected to a lamp-electrode of a fluorescent
lamp, one end of said by-pass resistor being con-
nected to said by-pass contact, the other end of
said by-pass resistor being adapted to be con-
nected to the other lamp-elecirode of such fluo-
rescent lamp, a switch having normally sep-
arated switch-terminals, one switch-terminai be-
ing connected to said main contact, the other

switch-terminal being connected to said other &

end of said by-pass resistor, both said resistors
being located in heat-producing relation to said
blades, said main resistor generating enough heat
upon prolonged passage of current to flex said

by-pass blade to contact said by-pass blade with 4

said by-pass contact and to flex said main blade,
separate said main blade from said main contact,
said Dby-pass resistor generating enough heat
upon the closing of its by-pass circuit to main-
fain said by-pass blade in contact with its by-
pass contact and to maintain said main blade
separated from its main contact, said switch
having means to connect its terminals by metal
to metal contact upon application of a suit-
ably high switeh-operating voltage to said switch-
terminals and to discounnect said switch-termi-
nals when said applied voltage drops below said
switeh operating voltage.

3. A starter according to claim 2, in which said
blades are flexed in opposed directions.

4. A starter according to claim 2, in which
said blades are thus flexed while said metal to
metal contact is maintained.

5. In a starter for a fluorescent lamp, the
sub~combination of an insulating panel which

has transversely opposed front and rear faces,

each said face having & respective metal eon-
tact thereat, two bimetal switch blades located at
one of said faces, said switch blades having ad-
jacent base-ends which are fixed to said panel,
ene. of said switch blades normally contacting
with the metal contact which is located at the
same Tace as said blades, said panel having an
opening which exposes the contact which is lo-
cated at the face which is opposed to the face
at which said blades are located, the other switch
blade being normally spaced from said last-men-
tiched contact and being movakle through said
opehing to touch said last-mentioned contact.
6. A sub-combination according to claim 5 in
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which said panel has a. low-resistance electrical
heater and & high-resistance electrical heater
connected to said panel in heat-transmitting re-
lation to said blades, one end of said low-re-
sistance heater being connected fo both said
blades, the other end of said low-resistance elec-
trical heater being connected to a. respective ter-
minal, one end of the high-resistance electrical
heater being connected to another respective ter-
minal, the other end of said high-resistance elec-
trical heater being connected to said last-men-
tioned contact. :

7. A starter for a discharge lamp which has
spaced discharge-lamp electrodes, said starter in-
cluding a main cireuit and a by-pass circuit, both
said circuits having one commeon terminal which
is adapted to be connected to one end of one
of said discharge-lamp electrodes, the other ends
of said circuit being terminal ends which are
adapted to be connected to one terminal of a
source of electric power, said main cireuit in-
cluding & discharge-bulb which has an ionizable
filling, said main circuit also including a main
electric heater, said by-pass circuit including a
by-pass electric heater, said by-pass circuit and
its by-pass heater by-passing said main electric
heater and said discharge-bulb, said main cir-
cuit including a main thermal switch which is
biased by a respective biasing force to normal
circuit-closing position, said by-pass circuit in-
cluding a by-pass thermal switch which is biased
by a respective biasing force to normal circuit-
opening position, said discharge-hulp including
normaily spaced and conductive discharge-bulb
electrodes, at least one of said discharge-bulb
electrodss being thermally responsive to touch
the other discharge-bulb electrode under the ac-
tion of heat, which is produced by a discharge
through said filling both said switches being in

-the heating zone of said main. electrical heater,

the heat generated by szid main electrical heater
urging said main switch to circuit-opening po-
ition and urging said by-pass switch to circuit-
closing position, the heat generated by said main
electrical heater heing insufficient to change said
normal positions of said switches during g single
cycle of gperation of said discharge-bulk in which
its electrodes contact and then separate, said
heat generated by said main electrical heater
during a plurality of said cycles of operation
which correspond to a defective lamp being suf-
ficient to move said main switch to circuit-open-
ing position and {c move said by-pass switch
to circuit-closing position, said by-pass switeh
being in the heating zone of said by-pass elec-
trical heater, the heat generated by said by-pass
electrical heater being sufficient to keep said by-
pass switch in when the by-pass circuit is closed.

8. A starter according to claim 7 in which the
biasing force applied to said by-pass switch is
less than the biasing force applied to said main
switeh, so that said by-pass switch is closed be-
fore said main switch is opened.

IRVIN S. JACOBSEN.
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