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UNITED STATES

PATENT OFFICE,

NORMAN MARSHALL, OF NEWTON, MASSACHUSEETS,

Specification of Lettérs Patent.
Application filed February 8 1906, Serigl No. 300,055,

Patented Oct. 20, 1907,

To all whom it may concern:

Be it known that I, NorMaN MaRsHALL, 3 citizen of"

the United States, and a resident of Newton, county of
Middlesex, Massachusetts, have invented certain new
and useful Improvements in Apparatus for Cementing

the Filaments of Electric Lamps to the Stem-Wires, -of

which the following is a specification. - -
My invention relates to an apparatus

wires and its object is to provide means whereby the se-

- curing of the filaments to the stem wires may be accom-

plished quickly, conveniently and uniformly with a re-
sulting reduction in the cost of this operation in manu-
facturing lamps. - S |

In practicing my invention I employ devices for po-

~ sitloning the filament ¢nds and stem wires In juxtaposi-
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tion where the cement will serve to bind the parts to-

- gether and combine these devices with cement apply-

Ing means so that the filament ends and stem wires may

be rapidly and accurately brought into position and the

cement applied thereto thus materially reducing the
time and expense incident to cementing the filaments
and stem wires together. 1 also provide means for hold-
ing the stemsand filaments in position so that they will
be accurately maintained in proper relation while the
cement is being applied and during the setting of the
cement. _In practicing the broad features of my inven-
tion the cotperating devices for positioning the stem

- wires and filament ends in proper position may be ar-

ranged in fixed relation to each other or the wires and

- filameént ends may be brought into juxtaposition by the

relative movementsof the parts carrying and supporting
the stems and filarhents. - In either case the stems and
filaments may be placed in position either manually or
automatically so far as the broader featiires of the inven-

- tlon are concerned. - . -

For the purpose of lustration T have shown 111 the

accompanying drawings an embodiment-of my inven-

_ .tion which is especially designed for the manual placing

+ be a uniform distance apart in all stems.
therefore be a variation in the spacing of the stem wires

‘of the stems and filaments in position in the holding and
" positioning devices and in which the devices for Posi-

tioning the stem wires and filament ends act to guide
and position the wires and filament ends as the stems

and filaments are introduced into the device by the op-

erator. . - o
In the manufacture of lamp stems as\at

o

ing the spacing of the stem wires so, that the wires will
There may

in different stems. It is desirable therefore in devices

- Inwhich two wires and two filament ends are simultane-

ously positioned that the positioning devices for the

stem. wires and filament ends should be so constricted .
that they may be readily adjusted to corfespond to the |

for cementing
the filaments of incandescent electric laraps to the stem |
-ance of the operations incident to securing the filamentg

~have employed certain further features of
‘which may be used with advantage. although they. are
- not essential to the broader features of my i

are views showing a
‘the .construction of
electric lamps.

present car-
ried on, no provision is made for accurately determin-

carrler for the stem and filament

" spacing of the stem wires in the stems which are intro-
- duced into the wire positioning devices and one feature

of the present Invention consists in providing position-

- Ingdevices which may be adjusted for differently spaced

stem wires. | | | |

" The devices for positioning the filament, ends and
Stem: wires. in juxtaposition may be mounted and ar-
ranged and combined with the cement applying means
In any convenient ma,nner"for‘fa,cil-ita,ting the perform-

and stem wires together. I prefer to employ, a series of
such devices'and to so me-unt or grrange them, that they

~may be successfully moved through the same path and

brought in succession into position for recelving the fila-
ments and stems and for the. application of the cement.
I also prefer to combine these devices with a drying de-
vice which acts upon the cement after it has been ap-
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plied to quickly dry the same so that the Successive op-

erations may be more rapidly performed.

In embodying the features of my invention above
outlined in an apparatug whereby the successive opera-
tions may be quickly and conveniently performed, I
invention

nvention.

-

The various features of my invention will be under-

' stood irom the following detailed description of a con-
‘struction in which I have embodied them and in which

the devices for positioning the stem wires and filamént

‘ends are maintained in substantially fixed relation to

each other, the stem wires and filament ends being
brought into position by the act of introducing the stems
and filaments into the positioning devices, '
In the accompanying drawings—Figures 1, 2 and 3
7ing & glass stem such as is employed in
a common form of incandescent
Fig. 4is a side elevation of a device for
positioning the stem wires and filament ends provided
with means for adjusting the positioning devices for
differently spaced Stem wires.  Fig. 5 is an end ele-
vation looking toward the left in Fig. 4 with the hold-

ing device for the filament cloged. Fig. 6 is a similar_
filament open or
In position for the introduction of the filament.
718 a plan view of Fig. 4. Fig. 8 is

view with the holding device for the

on line 8—9 Fig. 7 looking toward the left the stem
and filament being removed. Fig.9 isa sectional view
on line 9—9 Fig. 7 looking toward the right, Figs. 10,
11.and 12 are diagrammatic views iltystrating the op-
eration of g cement applying device.

vation showing a machine in which the device or ap-
paratus shon in Figs. 4—9 18 combined with a cement
applying means. Fig. 14 is a partial plan view of the
carrying devices.
Fig. 15 is g detail of the cement '
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a sectional view 100

Fig. 13 1san ele- 105

applying devices. 110



.2#

Fig. 16 is an olevation showing a machine embodying | ing surface arranged to engage the filament ends and"

2 modified construction of cement applylng means.
Fig. 17 is a plan view of the machine shown in Fig. 16.
Fig. 18 is a detail elevation of the cement applying
mechanism. Fig. 19 18 an enlarged plan view of the
cement applying mechanism shown in Fig. 17. TFig.
90 is a side elevation partly in scction of the devices
shown in Fig. 19. Fig 2l 1sa sectional, detail of cer-
tain of the parts shown.in Fig. 20; and Fig. 22 is a de-
tail of mechanisin shown in Fig. 20. .

The devices for positioning the stem wires and fila-
" ment ends shown in the accompanying drawings are
especially designed for simultaneously positioning the
iwo stem wires and two filaments in manufacturing
lamps in which the stems consist of a gldss tube A
sealed -at its inner end and provided with two’stem
wires a which extend through the sealed end of the
tube and project a short distance from the end of the
stem. This stem is also provided with an anchor wire
a’ which extends from the end of the stem and is pro-
vided at its outer end with a hook for engaging and an-
choring the loop of the carbon filament. It will be
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understood however, that the features of invention may | |
~ be employed in constructions in which the positioning |

96 devices are designed to position 2 single wife and a
single filament end, or
sition the stem wires of stems provided with more than
two projecting wires and to position the ends of two
filaments.which are to be cemented to the stem wires.
30 The construction of the devices for positioning.and

" holding the stem wires and filament ends in juxtapo-
sition which are embodied in the machines illustrated,
ar¢ showh in Figs. 4—-9. As sho_wii in these figures the
positioning and holding devices are supported or

85 forined upon a plate B which is provided at one end

‘with a vertically extending supporting plate B/. This

~ support. B’ is provided at its upper end with a recess

- 'BW adapted to engage the stem A near its rear end and
to position the stem. _

40 B’ isa plate B? provided with two recesss b in its up-

- ‘per edge. These récesses are provided with two con- -

veiging side surfaces and are open at thelr upper ends

so that the stem wirés a may be quickly and readily l

introduced into these récesses and will
'pOSitiOII_ at the bottom of 3the recesses.

be guided into

45 The stem A 18

held in position with its front end against the plate

B2 and with the wires ain the. bottoms of the recesses
b'b by a spring B3 arranged to engage the rear end of
the stem and two springs B* arranged to engage Oppo-
site sides of the stem " The spring B® forces the stem

1

50

.'iorwafd 80 tli:a;t_ the front end is retained against the
while the springs B* are shaped to retain the

plate B*
stem in the recess in the support B/ anid with the wires

66 th s T
stem may be readily introduced into positiomn.

. The devices for positioning the ends of the carbon

filament F comprise positioning recesses b/ formed in

two ribs or plates B? carried by, the supporting plate
60

Cesses.

and the-filament ends are held in position in these re-

65 cesses by a clamping lever U provided’ with a 'clamp-'l the lever B® to bring the recess $ into proper position I3

designed to simultaneausly po- |

. Arranged in front of the support

‘@ in the bottoms of the recesses b.” The upper ends of
the springs B° and B¢ are bent outwardly so that the

B and provided with converging sides which act to.
‘guide the filament ends into the bottoms of the re-.
These recessés b’ .b/ are in substantial aline-
ment with the recessesd which position the stem wires,

- 869,318

|

4

|

_ing'to the position of

“the spring acts

r .

~ with means for varying the distance between the posi-

the proper distance apart

so that the sections of the plates may be adjusted in

petween the positioning recesses b band b’ b’ and when

hold them against a supporting surface B® which is
tormed between the plates B® B® and 18 flush with the
bottoms of the recessés b’ b7, . The clamping lever C
is pivoted at C’ to the block B7 on which the ribs or
plates B are formed and to which the plate B? is se-
cured. The clamping lever C 18 held in either open or
closed position by means of a spring C* arranged to act ‘J
upon either one side or the other of the pivot C/ accord-
the clamping lever. This spring
G2 is eonnected to a pin C? on the lever Cand toa pin
4 on the block B7. When the ctamping lever is closed
above the pivot C/ as indicated in Fig.
5 and presses the clamping lever against the filament.
When the clamping lever is open the spring acts below 80
the pivot €/ and holds the lever in the position shown
in Fig. 6 againsta stopC>. o o
In case the positioning devices.are to be used in con-
nection with stems having anchor wires a’, recesses b?
are formed in the plates B* and B5 for the passage of
these anchor wires. - |
In case the positioning devices are €0 be employed
.1 connection with stems in which the spacing of the -'
stem wires, varies, the positioning devices are provided

70
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90
tioning recesses b b and for effecting 2 corresponding
variation in the distance befween the covperating po- -
sitioning recesses v’ b’. A simple and efficient con-
struction for readily and conveniently effecting such
adjustment or variation in the positioning devices for 98
the stem wires and filament ends 18 that embodied in
the construction shown in the drawings. - In this con-
struction provision is made for this adjustment . by
forming the plates B? and B® B* In sections so that the . ~
sections may be relatively adjusted to bring. the. posi- 10
tioning recesses b b and the positioning recesses b” b’
to correspond with the spac-
ing of the stém wires a. In order that the adjustment -
of the positioning recesses b’ may correspond to the .
adjustment of the positioning recesses b 1 prefér to
connect the sections of the plates B* and B° B® together

unison. To this end I form the plate B7 in two sec-
tions, the sections B7® being secured in fixed position
on the plate B and the sections’ B7! being pivoted to ]
the section B and forced yieldingly toward ‘the sec-
tion B™ by the action of the spring C%.{ For the pur-
pose of forcing the section B7! away from the gection
B7 and thus increasing the distance between the po-

siti(ining recesses b b and b’ b’ 1 provide a lever B3 -
which is pivoted to the section B™ of the block B7 and
is so arranged that its inner end acts against a surface
3¢ on the section B! to determine the position of the
<ection B7! with relation to the section B, The parts
are so arranged that by movement of the lever'B® the
<ection B”' may be moved:té determine the distance

so moved the paris - +11 remain in the adjusted posi-
tion until the posi*isu of the lever B2 is varied. |

In introducing the stem A the operator will intro-
duce one of the wires a into she recess b in the fixed
section of the plece B? and will then turn the stein A

to carry the other wire a 1nto the recess b in the mov-.

able section of the plate B? at the same time moving

12
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o

in case the recess is not in such position that the wire | &pphed the filament and stem Larrymg devices ma y

¢ will engage the bottom of the recess without being
deflected to one side or the ‘other. This adjustment
of the positioning recess b to correspond with the spac-
ing of the stem wires ¢ may be rcadily and quickly

‘effected without increasing the time required for in-

trodueing the stem, the operator making the ad; Justment
simultaneously with the introduction of the wires into
the recesses. By the same movement the recesses b7
In the adjustable section of the plate B5 B are also
adjusted so that the alinement of the pomtmnmg re-
cesses for the stem wires and fllam{ nt ends 1s main-

" talned.

16

20
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“a supporting bracket H3°,
“upon by a cam H*® sccured to a rotary shaft H* and

sition beneath the cement applying devices. -
to the bringing of one of the devices for position ing and
carrying the stems and filaments under the cement ap-

In combining the devices for positioning the stem

wires and filament ends in juxtaposition with cement

applying means, 1 mount the positioning devices upon

a rotary carrier (i, (Figs. 13, 14) the devices being ar-
ranged m a circular series so that by the rotation of the
carrier they will he causced to travel thl(:-ugh the same

path and will be brought in sucecession into position:

for the applying of the cement by the cement applying
means. As shown in these views the devices for ap-

plying cement to the stem wires and filament .ends

comprise two cement carrying fingers k % mounted
upon a reciprocating slide HY which is arranged above
the path of travel of the stem and filament carrying
devices and is guided in vertical ways H* formed upon
The slide H' is operated

operating upon a roll H® which is mounted upon the
shde H'® and is held in engagement with the cam by
a spring H™. By the action of the cam H* the slide
H'9 and cement carrying fingers % &’ arc reciprocated

-at each rotation of the-shaft H*, the slide H!® ('umplet-

g the reciprocation during a half rovolution of the

shaft H* and then remaining at rest at the upper end

of its stroke durlng the subsequent half revolution of
the shaft H*®. ‘During the time that the slide H° iy at

rest at the upper end of its stroke, the table G is moved

a step forward by mechanism which will be herein-

after described.” For the purpose of supplymg cement

to the cement carrying fingers b h’ a serics of cement

‘receptacles I are mounted upon the table G, these
cement receptacles alternating with the devices for

carrying the stems and filaments as indicated in Fig. 14.
During the rotation of the table G the devices for po-
sitioning and carrying the stems and filaments are
brought in succession into position for the introduction
of the stems and filaments and are then brought into po-

plying fingers, ohe of the.cement receptacles I has been
brought into position under such fingers and while the
receptacle is in this position the fingers have been car-
ried down into the cement and have then been raised

.into their upper position, carrying globules of cement

on the ends of the fingers. ‘When the stem and filament
carrying devices are brought into position under the ce-
ment carrying fingers, these fingers are again carried

downward and transfer the cement carried upon their

ends to the stem wires and filament ends. The fila-

ment and stem carrying devices are then advanced a

step “bringing another cement receptacle beneath the

‘Previous

move 1nto position where the cement is acted upon by

drying devices s0 that the rapidity of operatlon may he

increased. |
- In case the stem and ﬁlament positioning and carry-
ing devices are adjustable for differently : spaced stem

‘wires, the cement carrying finger »” may be so mounted
and controlled that it will bé moved during its down-
ward movement into proper position'to register witli the

stem wire and filament end, the position of which is de-
termined by the a,djubta.ble positioning devices, [or

‘this purpose the finger » may be pivoted upon’ the

slide H'® and held in position against a stop A by a
spring k%, In such case an arnm A is secured to the
finger A" and the lower end of the arm is arranged to en-

- gage the side of the movable section B! of the block B
| so that the position of the arm and cement carrying .

finger /7 1s determined by the position of the movable
section B! of the block B? which carries the ad Justable
positioning recesses b 8. When the cement CAITYINg
fingers are carried down into the réceptacles T the arn
h* passes outside of the receptacle.

In Figs. 16—22 I have shown a modified construction
of machine.embodying the features of my invention and
provided with a different construction of cement apply-
ing means and a construction which I prefer to.employ
In practicing the various features of my invention. In
this construction the devices for positioning and CaITy-
ing the stems and filaments are mounted in a circular
serics upon a table G/ similar to the table G. The

70
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mechanism shown for intermittently rotating the tables

G G’ are the same and are of a well known construction.

A crank pin g and locking segments ¢’ are carried by a
continuously running shaft g° and colperate with a
series of radial slots ¢* and locking segments ¢* formed

100

on a disk ¢° which is secured to the under surface of the "

table. The shaft g 1s driven through gearing ¢* from a
vertical shaft 47 which i# in turn driven through bevel
gears g from a .drive shaft ¢*. By the rotation of the
shaft ¢ and the connections described the table is inter-

mittently rotated, being advanced the distance be-

105

tween successive devices for carrying the stems and

filaments at each revolution of the shaft ¢g*.
By the intermittent rotation of the table G’ the de-
vices for positioning and carrying the stems and fila-

menis are br ought in succession into position for the

introduction of the stems and filaments and then in
succession into position for the application of the ce-
ment by the cement applying means and thén In suc-
cession into position beneath the drying means where-
by the cement which was applied by the cement ap-

plying means is quickly dried, and then into position
for the removal of the stems with the attached fila-

ments. In this construction the ec¢ement a.pplymg
means comprise two cement carrying fingers j which
are 1n the form of tubes through which the cement is
supplied.and by which the cement forced out of the end
of the tubes is transferred to the wires and filament ends:
carried by the stem and filament cmrvmg devices.

These cement carrying tubes are secured in arms j’

_pivoted to a slide J:which is arranged above the path -

of travel of-the stein and filament carrying deviees and
is guided in ways J” formed upon a bracket J2. The

~carrler arms 7 for the cement carr yIng fingers me held

cement carrying fingers. After the cement has been | yleldmg]y In position against stops j2 by = qprm 43

110

115

120

125

130



connecting the lower ends of the arms. During the
downward movement of the slide J the cement carry-

3

10

4

ing fingers are swung outward away from each other by
means of latch cams 7 arranged in the path of pins j°
which project inward from the upper ends of the arms
. . These latch cams j* are pivoted in the bracket J*

and are held in normal position indicated in Fig. 18,

by means of springs 5% connected to arms j7 which are
secured to the pivot shafts on which the latch cams are
mounted. As the slide J moves downward the pins j°

- ride against the upper sides of the latch cams j* causing

1o

the upper ends of the arms )’ to move inward and thus
cartying the cement carrying fingers j outward away
from each other so that they pass freely down below the
stem wires and filament ends. - As the pins j° pass be-

- yond the-inner lower ends of the latch cams 7% the ce-

20

iv
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30
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ment carrving fingers j move inward toward each other

into position corresponding to the position indicated

in Fig. 18. the path of movement of the lower ends of
{he cement carrying fingers being indicated in dotted
lines in Fig. 11. When the slide J moves upward the
lower ends-of the cement carrying fingers pass close 10
or against 1he outer sides of the stem wires, the cement
which has heen forced out of the ends of the tubes be-
ing-wiped off the ends of the tubes as indicated in Fig.
12. . During this upward movement of the slide J the
pins j* on the carrying arms j’ pass back of the latch
cams j*. the cams yielding to allow the passage of the.
pins and immediately returning into position below the
pins after the pins have passed the ends of the latch
CaIms, T )

In order that the cement may shed freely o

arrange these lingers so that they are inclined, as indi-
cated in Fig. 18 and to so shape the end of the finger
that the surface which travels past the stem wires, 18

substantially vertieal. With the fingers thus arranged

and shaped the lower ends of the fingers terminate In
points off which the cement globules forced out of the
fingers will be shed readily as the fingers pass up by the

«tem wires and the cement is applied to these wires as

indicated-in Fig. 12.

The slide J is reciprocated at ‘proper intervals by
means of a cam J¥secured to the end of the shaft ¢° and

arranged to engage a roll J* mounted on the slide, theroll

‘being held in engagement with the cam by a spring J°.

00

The means for supplying cement to the cement ap-
plving tubular fingers j so that the proper amount 'of

cetnent is forced out upon the ends of the fingers at the

proper time, may be of any suitable construction.
The mechanism which 1 prefer to use for this purpose

is that illustrated in the drawings, in which the cement

¢ carried in a reservoir H and 13 conducted from the

-~ reservoir to the cement applying fingers through a pipe

D9

60

* recess formed in the bracket J* and is provided witha

- 6D

H’ and flexible tubes H? leading from the. ends of the
pipe H’ to the upper ends of the tubular fingers 7,
these Aexible pipes being of sufficient length to accoin-
modate the vertical movements of the cement apply-
ing fingers. As shown in Fig. 20 the pipe H’ 1s pro-
vided with a vertical branch H?® which extends into 2

conical upper end arranged to fit within a correspond-
ing opening in the bottom of the reservoir H. The res-
orvoir is held within the recess in the bracket J* by

means of a spring H* (Fig. 21) which extends over the

-

f of the.
ends of the cement carrying tube fingers 3, [ prefer to

869,318

upper end of the reservoir and engages its outer edge,
thus forcing the reservoir downward and inward so that
it is efficiently lheld in position in the recess and firmly
seated upon the upper end of the branch pipe H°.

The cement within the reservoir I is forced owut
‘through the pipes H* H” and flexible tubes H? by means
of a piston H? fitting within the reservoir and connected

to a screw-threaded piston cod He. The piston rod ex-
tends up through a split nut, the sections 1 1’ of which
are.held together by a latch 12 so that the threads in the
split nut engage the screw threads on the piston rod
(Fig. 22). The sections of the split nut are pivotally
secured to the lower side of a worm-wheel I¥ which 1s
mounted in a bearing 14 and is engaged by a worm I°.

The worm-wheel I8 is provided with a hoilow hub ex-

tending through the bearing 1* and the bore within this
hub is sufficiently large to allow of the removal and 1n-
sertion of the screw piston rod H® when 1t 1s desired to
remove an empty reservoir H and insert a new reservoir
filled with cement.
moved the sections I I” of the split nut are swung away
from each other and the reservoir 1s then lifted to dis-
engage the recess in its lower end from the upper end
of the pipe H3 when the lower end of the rescrvoir may
be swung outward until it may be withdrawn, the sprivg
H* vielding to allow the withdrawal of the reserWoir.
The worm IS is rotated as the slide J carrying the

When the reservoir is to be re-

70
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cement applying fingers j reaches the lower end of its .

stroke.. The cement is thus forced .out of the tubes j

on to the ends of the tubes as the tubes reach their
lower position and is immediately transferred to the

stom wires as the tubes rise. Thus the cement 18 re-
moved from the ends of the fingers immediately after
it is forced out of the ends of the tubes and does not
become dried or hardened and thus collect upon the
ends of the tubes. The worm-wheel I° is thus opemted
to force the proper amount of cement out of the cement

side of the worm I°. The pawl is pivoted upon a.pawl
carrying arm I# which is held normally against a stop
[© by aspring I't. The pawl carrying arm 1s secured
to the shaft I'2 on which the worm I° is loosely mount-

ed and this shaft is provided at its opposite end with
110
carried by the slide J. The shoulder I* is in the form .

an arm I3 extending into the path of a shoulder I'*

of an adjustable screw threaded through a lug 1** which
projects laterally from a bar I'® secured to the slide J
which carries the cement applying fingers. As the
slide J reaches the lower end of its stroke the screw 1'*
acts upon the arm I'® thus advancing the pawl 16 and

rotating the worm I° to force the required amount of |

cement out upon the ends of the cement applying fin-

95

100

‘applying tubular fingers j by the action of a pawl I° ar- '-
‘ranged to engage the ratchet wheel I7 secured to the

105

115

gers. The amount of cement thus forced out upon the |

ends of the fingers will depend upon the adjustment of
the screw I** which may be adjusted to cause the pawl

for the proper application of the cement.

- After the cement has been applied to the stem wires

and filament ends carried by the stem and filament

carrying devices, successive movements of the carrying
‘table G’ bring these devices under a drying device ar-

ranged to direct hot air or other drying agent against
the cement. This drying device in the construction

120

I8 to advance the ratchet wheel the distance of one |
‘tooth, two teeth or more, according to the requirements

125

130
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‘shown comprises a pipe K arranged above the path of

travel of the stem and filament carrying devices and

provided with openings or nozzles £ arranged to direct
heated air against the cement on the filament ends and

™ :
stem wires:as these parts are brought successively into |

- position beneath the stuccessive discharge nozzles.
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In operating this machine the stems and filaments
are introduced manually by operators stationed in posi-

‘tion where they may conveniently introduce the stems
and filaments into the stem and filament carrying de-

vicesas these devices are brought in succession to themn

by the movements of the carrier table G and these |

stems and filaments are then presented to the cement
applying device where the cement is quickly and au-

tomatically applied_ and are then presented to the dry- |
ing devices where the cement is caused to quickly be- |
come set so that the stems and the connected filaments

may he removed with only a short interval between
the application of the cement and the removal ot the
stem and attached filament.
stem wires may be .‘rapidly and uniformly secured
together. ' ' |
- Withoat attempting to set forth in detail the various
forms and arrangements in which the features of inven-
tion may be embodied, what I claim and desire to se-

care by Letters Patent is:—

-1, -An apparatus for cementing the ﬁhments of electric
lamps to the stem wires comprising devices for holding a

-stem, devices for holding a filament with a filament end
in juxtaposition with a stem wire and cement applying |.

mieans.

- 2. An apparatus for cementing the filaments of electric

lamps to the stem wires' comprising codperating devices for
positioning a stem wire and filament end in JH‘[tﬂpOSlthH
a cement applying device, and means for causing a rela-
tive movement between the cement applying deuce and
positioning devices to apply the cement.

3. An apparatus for cementing the filaments of electric

Jlamps to the stem wires comprising cobperating devices for

positioning and holding a stem wire and filament end in

juxtaposition, a cement applying device, and means for

causing a relative movement between the cement applying
device and positioning and hﬂldmg dewces to apply the
cement, -

4, An appmatus for cementing the filaments. of electric
lamps to ‘the stem wires comprising devices for holding a
stem with a stem wire in definite position, means for hold-
ing a filament with one of the filament ends in juxtaposi-
tion to the stem wire, and means for applying cement to
the wire and filament end.

5. An apparatus for cementing the filaments of electric

lamps to the stem wires comprising devices for holding a
stem and determining the position of one of the sfem
wires, devices for determining the position of one of the
filament ends, and means for applying cement to the wire
and filament end. -

G. An apparatus for cementmg the ﬁlaments of electric
lamps to the stem wires comprising devices for holding the
stems and determining the positions of the stem wires, de-
vices for holding the filaments and determining the posi-
tions of the filament ends, and cement applying means.

7. An apparatus for cementing the filaments of electric
lamps to the stem wires comprising devices for guiding a
stem wire into definite position and holding it therein, de-
vices © |
nite osition and holding 1t therein, and cement applying

- means.

8. An apparatus for cementing the filaments of electric

lamps to the stem wires comprising codperating devices forﬁl
positioning the stem wires and filament ends in juxtaposi-

_tion and means for adjusting said dev’ices for d1ﬁerent1y
spaced stem wires, - :

Thus the filaments and :

guiding a filament end into a corresponding defi-

lamps to the stem wires comprising

0. An apparatus for cementing the filaments of electric
lamps to the stem wires comprising codperating devices for
positioning and holding the stem wires and filament ends
in ]"uttapnfsifion and means for adjusting said devices for
differently spaced stem wires. -

10. An apparatus for cementing the ﬁlaments of electric
lamps to-the stem wires comprising adjustable devices fou
engaging and positioning the stem wires, and adjustable
devices for engaging and positioning the filament ends

whereby differently spaced stem wires and the filament

ends may be brought into juxtaposition.

‘11. An apparatus for cementing the filaments of electric
lamps to the stem wires comprising a positioning device
provided with relatively adjustable recegses for engaging
and positioning the stem wires, and a positioning device
provided with corresponding adjustable recesses for en-
caeing and positioning the filament ends in 111*:1:311031{1{111
with the wires. | |

12. An apparatus for eementing the filaments of electric
a series of devices for
positioning and holding the stem wires and filament ends
in juxtaposition, means for moving the series of Gevices
along the same path, and a cement applying means to
which said devices are brought in succession.

13. An apparatus for cementing the filaments of electric
lamps to the stem wires comprising 2 series of devices for

positioning and holding the stem wires and filament ends

in juxtaposition, a cement applying means, a drying device
and means for bringing the holding devices successively to
the cement applying means and to the drying device.

14. An apparatus for cementing the filaments of electric
lamps to the stem wires comprising devices for carrying
the stem wires and filaments, a cement applying .means.

Cmeans for bringing the carrying devices to the cement

applying means, and means for operating the cement ap-
plying means to apply cement to the stem wires and fila-
ment ends.

135. An apparatus for Lementlng the filaments of clectrie
lamps to the stem wires comprising devices for carrying

the stem wires and filaments, a cement applying means, a

drying device, and means for blil’l“‘in"‘ the carryving de-
vices to the cement applving means 'md then to the drying

device.

16. An apparatus for cementing the filaments of electric
lamps to thie stem wires comprising a carrier, a series of
carrying devices for the stems and filaments mounted
thereon, a cement applying.means, and mechanism for ad-
vancing the carrier
cessively to the cement applying means. .

17. An apparatus for cementing the filaments of eie-: tric
lamps to the stem wires comprising a carrier, a series of
carrying devices for the stems and filaments mounted
thereon, a cement applying means, a drying device, and

mechanism for advancing the carrier to bring the carrying

devices successively to-the cement applylnw means and to
the drying device.

18. An apparatus for cementing the filaments of electric

lamps to the stem wires comprising stem holding devices, a
positioning device for engaging and determining the posi-

tion of a stem wive, devices for holding a filament, a posi-

tioning device for positioning an .end of the filament, and
means for supplying cement to the wire and filament end.

19. An apparatus for cementing the filaments of electric
lamps to the stem wires comprising stem holding devices, a
filament holding device, positioning devices for guiding a
stem wire and filament end into juxtaposition, and means

. for applying cement to the wire and filament end.

20. An apparatus for cementing the filaments of electric
lamps to the stem wires comprising a stem holding dewce
and means for applying cement to the stem wires.

In witness whereof, I have hereunto set my hand,
Gth day of February 1906,

NORMAN MARSIHALL.

In the presence of—
Ira L. F1sH,
KATHARINE A, DUGAN,
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