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1

This invention relates to incandescent electric -

lamps and more particularly to such adapted for
projection service.

The primary object of my invention, generally
considered, is to improve on the construction of
such lamps in’ order to adapt them for assembly
by less experienced operators, thereby making it
possible to increase production.

Another object of my invention is to reduce
the strain or tension on the filament of a lamp
of the projection type, thereby avoiding distortion
when current is applied. .

A further object of my invention is to make
permanent electrical filament connections, as be-
tween the terminals of a sectional coiled filament
in a projection lamp, after adjustment with re-
spect to the lead-in conductors, by means of &
refractory conductive paste, thereby facilitating
the manufacture as well as improving appearance
and quality of the lamp.

A still further object of my invention is to
improve the connection of the terminals of a
sectional coiled filament to the supports of the
mount by providing additional or supplementary
supports connected to and disposed inwardly of
the supporting leads, and upon which terminal
coils of the filament are adjustably slidable,
and finally permanently electrically connecting
said terminal coils thereto by refractory conduc-
tive paste applied thereover,

An additional object of my invention is to pro-
vide an improved method of connecting filament
terminals to current supplying leads.

Other objects and advantages of the invention,
relating to the particular arrangement and con-
struction of the various parts, will become ap-
parent as the description proceeds.

Referring to the scale drawing illustrating my
invention:

Fig. 1 is a side elevational view, slightly larger
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in the original drawing than I would propose .

making a 750 watt projection lamp embodying
my invention, with portions of the envelope broken
away to more clearly show the interior con-
struction.

Fig. 2 is a fragmentary detailed view of one
terminal of the filament positioned on a supple-
mental or additional support prior to application
of clamp paste thereto.

Fig. 3 is a view corresponding to Fig. 2 but

showing the parts after the clamp paste has been
applied.
Figs. 4 and 5 are fragmentary views corre-
sponding to Fig. 1, but showing modifications.
Referring to the drawings in detail, like parts
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15 Claims. (CL 176—39)

being desiznated by like reference characters, and
first considering the embodiment of my inven-

ton illustrated in Figs. 1, 2 and 3, there is shown

a lamp {1 designed for basedown operation and
comprising an envelope or bulb 2 with a base
13 and enclosing a mount (4.

The mount of the present embodiment com-
prises a flare tube 15 sealed to the bulb and pro-
vided with an exhaust tube opening therethrough,
as Indicated at 20, leading-in conductors 16 and
11, desirably formed of stranded nickel-plated
iron wire provided with press-lead portions 30 of
tungsten extending through the flare press 18
from the base 13, and connecting with relatively
rigid inner supporting leads 19 and 21, which may
be formed of nickel, nickel-plated iron or other
suitable material, with their normally lower ends
embedded in the press 18.

In the present embodiment the supporting leads
19 and 21 have their normally upper or free
ends bent at right angles, as illustrated, and bent
around and crimped over the mount support leads
or wires 22 and 23, desirably formed of molyb-
denum because the lamp is intended for operation
at high temperatures. The normally lower ends
of the support wires 22 and 23 which form, in
effect, inner supporting leads or extensions there-
of for the mount 4, are bent at right angles
as indicated at 24 and 25 and have their inner
ends welded or otherwise suitably secured to in-
termediate portions of the supporting leads 19
and 21, as indicated at 26 and 27, thereby pro-
viding a rigid connection between the parts 22
and 23 and their press-embedded supports 19
and 2{.

The normally upper or free ends of the molyb-
denum supporting leads 22 and 23 are desirably
tipped with short sections of material such as
nickel or nickel-plated iron wire 28 and 29 as
by means of welding, in order to facilitate the
connection of the top bridge 31 thereto. This
bridge desirably comprises an intermediate insu-
lating section 32, which may be a plece of glass
cane, and molybdenum wires 33 and 34 embedded
in the ends thereof and the remote ends of which
are desirably spot welded to the sections 28 and
29, respectively. :

Supporting members 35 36 and 31, desirably
formed of molybdenum wire and with the1r upper
ends embedded, in the Insulator 82, have their
lower ends hooked, as illustrated, to provide top
supports for the coiled filament 38. Of course the
number of supports depends on how many coiled
sectlons form the filament 88. In the present em-
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bodiment, this ﬁlament comprises eight coiled.
seciions which are connected by inter-section

loops and staggered so that four are disposed in
one normaliy vertical plane parallel to that of

‘the support leads 22 and 23, and four in & nor--

mally vertical plane parallel thereto and so spaced
that in plan they lle at the vertices of isosceles
triangles.
connected sections of the filament 88 are draped
over the hooked or doubled over lower ends of
members 85, 86 and 37, as illustrated, and the
extreme short coiled terminal portions 38 and 41

are electrically connected to the support leads 22

and 23 in & manner which will now be explained.

It has previously been the practice to connect
these terminal portions 38 and 41 of the fllament
in the manner such as disclosed in my prior Pat-
ent No. 2,140,977, dated December 20, 1938, that
is, such sections 39 and 4! have previously been
forced over connecting members designated 38

The upper uncoiled portions of the B
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over the loops formed between the lower portions

_of the coiled sections of sald fllament,

In order to prevent undesired tilting of the
bridge device 46 when the lamp is inclined from
its normally vertical base-down position, the in-
sulator 41 is desirably provided with a bottom
guide 57 of molybdenum wire, the upper end .of
which is embedded therein, cooperating with a
wire 58 desirably formed of tungsten and extend-
ing upwardly from the press 18 in which its lower -
end is embedded. The member 651 may be pro-
vided with a loop or eye 69 in which the wire
58 slides for guiding the bridge member during
the thermal expansion and contraction of the
parts, or the construction may be reversed, as

" illustrated in Fig. 5 of my prior patent referred

20

and 39 in sald patent, the outer ends of which |

were spot welded to the supporting leads, there
designated 20, as there indicated at 40 and 41,
Outer coils, there designated 42’ and 437, were
then screwed over the coiled end sections, there
designated 42 and 43, for short-circuiting the
turns thereof to improve the uniformity of rat-
ing. Such an operatlon was dificult to perform,
required skilled operators, and was apt to. leave
the filament in a strained condition.

In accordance with my invention I have im-
proved on this prior construction by providing
supplemental or additional supports comprising
pieces of preferably nickel ribbon 42 and 43, in
the embodiment jllustrated desirably .02’ x.05"
in section and about 8 mm. long, the remote end
portions of which are desirably spot welded to
the supporting leads 22 and 23, and the adjacent
portions of which carry filament leg inserts or
supplemental molybdenum wire supports 44 and
45, the normally upper end portions of which are
desirably spot welded to the nickel ribbons 42
and 48, after assembly with the fillament 38.

In making the assembly using my construction,
after the fllament has been supported by the
wires 35, 36 and 31, the coiled terminal portions
89 and 41, preferably short, that Is not longer
than 3 mm., have the wires 44 and 45 slipped
thereinto, as illustrated in detail in Fig. 2. The
diameter of the wires 44 and 45 is less than that
of the mandrel about which the coils 33 and 4|
have been formed, so that sald colls adjustably
slide thereon without binding. . .

In order to hold the filament 38 in position
between the leads 22 and 23, and at the same
time eliminate strains due to expansion and-con-
traction of the metal parts of the lamp, I provide
a light bridge device 46 which may correspond
generally with the bridge assembly 44 of my prior
patent referred to, and comprise an insulating:
portion 41 formed of a plece of glass cane ‘and
having wires 48 and 48, the inner ends of which
are embedded in the ends of the insulator 47,
and the outer ends of which normslly extend

diagonally or longitudinally outward and upward.

and are formed with eyes or loops 8l and §2 to

receive the supporting leads 22 and 23 respec-.

tively. These eyes or loops are adjusted so as to
slide freely on the leads without binding, even
when the bridge device is slightly tilted. - D
.This bridge device 48 is normally suspende
from the fllament 38 by having desirably molyb-
denum wire members 63, 54, 65 and 58, the lower
ends of which are embedded in the insulator 41

26

to. In both instances, however, the wire B8 is,
after assembly, bent over as indicaed at 61, in
order to prevent disengagement, leaving, how-
ever, ample clearance for the desired amount of
contraction and expansion. .

The hook portions of the members 83 to B8,
inclusive, are desirably so long that even when
the lamp is positloned base up they will not be-
come disengaged, even upon movement of the

“loop or eyelet 59 into engagement with the bend
- or portion 61 of the guiding wire 68, The member
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57 is desirably curved to clear the guiding wire
68, except where its eyelet 59 slides therearound,
as illustrated in Figs. 2, 3 and 4 of my prior pat-
ent referred to. - : C

After complete assembly and adjustment of the
filament with respect to its supports, previously
described, the termina] coils 39 and 41 will take
a free adjusted position on their supporting wires
44 and 45. The final permanent connection with
said wires is then made by applying clamping
paste thereover, as illustrated at 62 and 63 in
Fig. 1 and at 62 in Fig. 3.. A preferred embodi-
ment of this paste 13 molybdenum powder mixed
with a suitable preferably silicate binder, such as
sodium silicate solution, to the consistency of
heavy cream. It may be applied by means of a
small brush., : .

After the mount is completed as described and
after the paste becomes dry, current is applied

‘to the fllament in an atmosphere of hydrogen

and the several sections are adjusted, If nec-
essary, while the filament is hot. -It is sealed in
the envelope i1, the latter exhaused, and the
lzinnp finished in accordance with standard prac-
tice,

Referring now to the embodiment of my in-
mention illustrated in Fig. 4, there is shown a
fragmentary portion of a construction which
is similar to that of Fig. 1 except that the inner
supporting leads, (only one of which is fllustrated
and designated (8% consist of nickel-surfaced

" material, such as nickel or nickel-plated iron, and

extend from the press 18* in a manner such as
illustrated in Fig. 1 of my prior Patent No. 2,140,-
977, previously referred to, except that no arbor
is used. ) .

Said inner lead, however, as in Fig. 1, desir-
ably consists of an iIntermediate section 22t
formed of molybdenum and terminates in a tip
portion 28s of nickel-surfaced material, such as
nickel or nickel-plated iron. In the present em-
bodiment, however, the length of the portion 28*

_is greater than shown in Fig. 1 so that the nickel

ribbon 42¢ carrying the depending molybdenum
wire #44* is welded thereto rather. than to the
molybdenum wire, thereby tending to make &

and the upper ends of wmch are bent to hook 78 more durable connection with respect thereto,
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Referring now to the embodiment of my in-
vention {llustrated in Fig. 5, this shows a con-
struction similar to that of Fig. 1 except that the
inner supporting leads (only one of which is il-
. lustrated and designated 19%), each is a continu-
ous plece of nickel or similar material extend-
ing from the press 18" to the extreme or upper
end thereof. This simplifies the manufacture
of such leads and makes it possible to connect
the molybdenum spud 33% directly thereto as well
as the nickel ribbon .42 which supports the
molybdenum wire 44b, as in the first embodi-
ment. . :

Except as specifically described in Figs. 4 and
5, the lamp may otherwise agree with that illus-
trated in Figs. 1, 2 and 3. .

From the foregoing it will be seen that I have
developed an incandescent electric lamp, partic-
ularly adapted for projection purposes, in which
the normally upper portions of the coiled fila-
ment are supported in a relatively rigid manner,
" while the normally lower portions carry a light

“bridge device having side loops which slide freely

on the inner supporting leads and has a lower
slidable connection with the press of the flare,
which prevents tilting of the bridge member and
coiled fllament.  The terminal coils of the fila~
ment are connected in an easy manner by freely
slipping the supporting wires thereinto, welding
said supporting wires in place and, after all other
filament adjustments have been made, cement-
ing them in adjusted position by means of a
small amount of conductive paste applied there-
over, which paste hardens and makes a perma-
nent connection during the subsequent manu-
facturing operations. .

Although a preferred embodiment of my in-
vention has been disclosed, 1t will be understood
that modifications may be made within the spirit
and scope of the appended claims. g

I claim: : :

1, An incandescent electric lamp comprising

supporting wires, insulator means -connecting’

portions of said-wires, supports depending from
said insulator means, a filament comprising a
plurality of sections united by loop portions con-
nected to said supports, additional supports con-
nected to and disposed inwardly of said support-
ing wires, the terminals of said filament com-
prising coiled sections slidable on said additional
supports, .and means making permanent elec-
trical contact between said coiled sections and
additional supports comprising a conductive paste
applied to said coiled sections and the engaged
portions of said supports.

2. An incandescent electric lamp comprising
an enclosing envelope, a press, interior support-
ing wires extending therefrom, insulator means
connecting the free end portions of said wires,
supports depending from said insulator means,
a filament comprising a plurality of. sections
united by loop portions connected to said sup-
ports, additional supports connected to and
disposed inwardly of sald supporting wires, wire
means depending from said additional supports,
. the terminals of said filament comprising coiled
sections receiving said depending wire means,
and means making permanent electrical contact
-between sald colled sections and wire means
comprising a conductive paste applied to said
coiled sections and the engaged portions of said
wire means. . :

3. An incandescent ele¢tric lamp comprising
an enclosing envelope, a press, interior support-
ing molybdenum wires extending therefrom, the

¢

. free ends of sald wires having nickel surfaced
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tips, insulator means comprising a piece of glass
cane with molybdenum spuds extending from the
ends thereof and spot welded to said tips,
molybdenum supporting wires the normally up--
per ends of which are embedded in said cane
and which depend therefrom, the lower ends of
said wires ‘being formed into hooks, a filament
comprising a plurality of coil sections united by
loop portions draped over said hooks, additional
supports comprising wires ‘depending from nickel
ribbons, the outer ends of which ribbons are spot
welded to saild first-mentioned supporting
molybdenum wires, and from inner end portions
of which molybdenum wires depend, the termi-
nals of said filament comprising coiled sections
encircling sald depending wires, and means com-
prising a paste making permanent electrical con-
tact between sald coiled sections and said de-
pending wires for final adjustment of the fila-
ment with respeéct thereto.

4. An incandescent electric lamp comprising
an enclosing envelope, & press, interior supporting
molybdenum wires extending therefrom, the free
ends of said wires having nickel surfaced tips, in-

sulator means comprising a piece of glass cane
-with molybdenum spuds extending from the ends

- thereof and spot welded to said tips, molybdenum
. supporting wires the normally upper ends of
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which are embedded in said cane and which de-
pend therefrom, the lower ends of said wires be-
ing formed into hooks, a filament comprising a
plurality of coil sections united by loop portions
draped over said hooks, additional supports com-
prising wires depending from nickel ribbons, the
outer ends of which ribbons are spot welded to
sald tips, and from inner end portions of which
molybdenum wires depend, the terminals of said
filament comprising coiled sections encircling

-saild depending wires, and means comprising a

paste making permanent electrical contact be-
tween said coiled sections and said depending
wires for final adjustment of the filament with
respect thereto,. y

-5. An incandescent electric lamp comprising an

.enclosing envelope, a press, interior supporting

nickel wires extending  therefrom, insulator
means comprising a piece of glass cane with mo-
lybdenum spuds extending from the ends there-
of and spot welded thereto, molybdenum support-
Ing wires the normally upper ends of which are
embedded in said cane and which depend there-
from, the lower ends of said wires being formed
into hooks, a filament comprising a plurality of
coil sections united by loop portions draped over
said hooks, additional supports comprising wires
depending from nickel ribbons, the outer ends
of which ribbons are spot welded to said nickel
wires, and from-inner end portions of which mo-
lybdenum wires depend, the terminals of said fil-
ament comprising coiled sections placed on said
depending wires, and means comprising a paste
making permanent electrical contact between
said coiled sections and said depending wires for
final adjustment of the filament with respect
thereto. '

6. An incandescent electric lamp comprising
an enclosing envelope, a press, interior support-
ing wires extending therefrom, insulator means
connecting the free end portions of said wires,
supports depending from said insulator means, a

_filament comprising a plurality of coil sections

75

united by loop portions draped from said sup-
ports, additional support wires connected to and
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disposed, inwardly
terminals of said fllament comprising colled sec-
tions positioned on said additional wires, and &

paste formed of & silicate solution admixed with-

molybdenum powder and applied to sald coiled
sections and the engaged portions of said addi-
tional wires. .

1. An_incandescent
interior ‘supporting leads, insulator means con-
necting portions of said leads, supports depend-
ing from said insulator means, & filament com-
prising a plurality of sections united by loop por-
tions connected to sald supports, additional sup-
ports connected to and disposed inwardly of said
supporting leads, the terminals of said fllament
comprising coiled sections in adjusted position on
sald additional supports, means supported by
and below sald filament and with members. ex-
tending longitudinally outward and upward and
slidable on said leads for eliminating fillament
strains due to expansion and contraction of lamp
parts, means extending from an intermediate
portion of said slidable means to prevent unde-
sired tilting thereof, and means making perma-
nent electrical contact between said colled sec-
tions and additional supports, comprising a -con-
ductive paste applied toéeld colled sections and
engaged portions of said supports. -

8. An incandescent electric lamp having a
mount comprising a flare tube, interior support-
ing leads extending therefrom, insulator means
connecting the free end portions of sald leads,
wires depending from .said insulator means, a
fllament comprising a plurality of colls with their
axes generally parallel and disposed betwéen sald
leads,
loops between said leads, additional supports con-
nected to and disposed
ing leads, wire means depending from said addi-
tional supports, the ter nals of said fillament
comprising coiled sections mounted on sald wire
means, means normally disposed below and at-
tached to the other set of inter-section loops and
formed with guides extending outwardly and in
a normally upward direction and slidable on said
Jeads for halding said filament in place and elim-
inating strains therein due to expansion and con-
traction, means extending in & normally down-
ward direction to form a supplemental guide and
prevent.
and means making permanent electrical contact
between sald coiled sections and wire means com-
prising a conductive paste applied to said coiled
sections and
means. o
- 9. An incandescent electric lamp comprising
interior supporting leads, insulator means com-
prising a.piece of glass cane
ing from the ends thereof and spot welded to sald
leads, supporting
of which are embedded in said cane and which
depend therefrom, the dower ends of said wires
being formed Into hooks, & filament comprising
a plurality of coil sections united by loop por-
_ tlons draped over said hooks, additional supports
comprising depending wires ends of which are
" gecured to said first-mentioned supporting leads,
the terminalg of said fllament comprising colled
sections adjusted in position on sald depending
wires, & gulding member comprising an insula-
tor portion, hook portions extending from said
* insulator portion and connected to the normally
lower filament loops, wires extending from the
ends of said insulator and with their free end por-
tions slidable on said supporting leads, said in-

7
of said supporting wires, the .

tndestred tilting of said slidable means,
the engaged portions of sald wire

with spuds extend-.

wires the normally upper ends

© press,

electtic lamp comprising
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means securing one set of inter-section

inwardly of sald support- .

40

.ment of the filament with

o

: sulafdr havixig a depending guide member slida-

bly assoclated with a wire upstanding from said
and means comprising a paste making per-
manent electrical contact between sald cofled sec-
tions and sald depending wires for final attach-
respect thereto,

10. An incandescent electric lamp comprising
an enclosing envelope, & press, interior supporting
wires extending therefrom, insulator means con-
necting the free end portlons of sald wires, sup-
ports depending from said insulator means, &
filament comprising a plurality of coil sections
united by loop portions draped from said supports,
additiona]l support wires-connected: to and dis-

‘posed inwardly of sald supporting wires, the ter-

minals of said filament comprising coiled sections
adjustably positioned on said additional wires,
a gulding bridge member comprising an insulator .
portion, hook portions extending from said in-
sulator portion and engaging the normally lower
flament loops, wires extending from the ends of
sald insulator and formed with eyes at thelr free
ends slidable on said supporting wires, sald insu-
lator having a depending guide member slidably
associated with a wire upstanding from sald press,
and a paste formed of a sodium silicate solution
admixed with molybdenum powder applied to said
colled terminal sections and the engaged portions
of sald additional wires. . .

11, The method of uniting a’coiled fllament
a supporting portion of a mount com-~
prising inserting in said coiled terminal the free
end portion of a mount wire therein, adjusting
said wire with respect to sald terminal, and ap-
plylng a conductive paste over sald termina) and
the received portion of said wire.

‘12. The method of uniting & coiled filament '
terminal to & supporting portion of & mount com-
prising inserting dn said colled terminal the
free end portion of a mount wire, adjusting said
wire with respect to said terminal, and applying
a conductive paste conslsting of sodium sillcate
solution admixed with molybdenum powder over
said terminal and the encircled portion of'/sald
wire. o .

13. The method of supporting & filament con-

© sisting of & plurality of coil sections with their

50

. wires, hooking upstanding

56
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axes disposed generally parallel and connected by
upper and lower loop portions, comprising hook-
ing the upper end portions on depending support
wires from a guiding
bridge member over the lower connecting loop
portions, passing the free end portions of support-
ing wires, which are generally parallel to sald
coll section axes, through terminal coiled portions

said fillament, and connecting said colled por-
tions in adjusted position thereon by means of &
conductive refractory paste. .

14. The method of supporting a filament con-
sisting of a plurality

~‘axes disposed generally parallel and connected by

L]

70,

18

upper and lower loop portions, comprising hook-
ing the upper loop portions over support wires de~ ..
pending from an insulator mounted between gen-
erally parallel support leads, hooking upstanding
wires from & guiding bridge member over the
16wer connecting loop portions, passing the free
end portions of supporting wires, which are
mounted so as to lie between and be disposed gen-
erally parallel to, and respectively connected to
one of, sald support leads through normally up-
per terminal coiled portions of said fllament,
and connecting- said coiled portions in adjusted
position thereon by means of & paste consisting

of coiled sections with their -
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of sodium silicate solution admixed with mo-
lybdenum powder. .

15. In an electrical device, an incandescible
fllament, and means for supporting said filament
comprising coiled terminals and supporting wires
depending in said device, free ends of said wires
being adjustably positioned in said coiled termi-
nals and secured in place by a conductive paste
applied to said terminals and the engaging por-
tions of said supporting wires.
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