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UNITED STATES

PATENT OFFICE.

WILLIAM R. BURROWS, OF NEWARK, NEW.
'COMPANY, A CORPORATION OF NEW YORK.

JEREEY, ASSIGNCR 10 GENERAL ELECTRIC
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Specification of

. Applic:ition ﬁ_l_éd September 10, 1908, Ser’ial No. 452,453,

To oll whom it may concern: ,
-Be it known that I, WinLiam R. Burrows,
a-ecitizen of the United States, residing at

‘Newark, county of Essex, State of New

Jersey, have invented certain new and useful
Imprevements . in Machines for Handling
Incandescent-Lamp Bulbs, of which the fcl-
lowing is a specification. ‘

My inventicn relates to machinery for
handling glass articles, such as the bulbs of
incandescent lamps.and more particularly to
machinery which will autematically take the

“bulbs from a tray or holder in a predeter-

mined order, subject them to any desired
treatment; such as washing, and replace the

~treated bulbs in the tray or hclder.

The custemary device for handling incan-

- descent lamp buibs during manufacture of

20

the lamps and for stering the completed
lamps is a rectangular tray or holder ar-
ranged to hold the bulbs in six parallel rows
extending longitudinally of the tray, there
being at each end of the tray a row of seven

* bulbs, and between the side rows four rows

25

.each centaining nine bulbs. - At various

. stages of the manufacture of the lamp the
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bulbs are subjected to treatment, such as the
washing of the completed lamp, which re-
quires the operator to take the bulbs from
the tray and then replace them in the tray,
an - operation which requires considerable
time and subjects the bulbs to the risk of
breakyge. :

Onée object of my invention is to provide
an automatic bulb-handling machine which

will take the bulbs from the tray one after

another in any desired order and place then
where reguired, and which will, if desired,
again pick up the bulbs and replace them in
the tray; a further object being to provide
a lamp-washing machine in which the soiled

lamps ave automatically taken from the tray

in any desired order, placed in the washing

machine and washed, and the clean lamps |

replaced in the tray without any attention
on the part of the operator, who merely

‘places the travs of soiled lamps in the ma-

chine and removes the trays of clean lamps
after the machine has washed them and re-
placed them in -the tray.

In carrying out my invention a movable

- bulb or tray holder holds the bulbs in defi-

nite relation to each other, preferably by
holding the tray on which the lamps are dis-
posed 1n parallel rows in such a manner that

Letters Patent, Patented Dec. 3,1912,

the tray moves with the tray holder.  Some
suitable form of transfer or gripping mech-
anism 1s mounted adjacent the movable
holder and is arranged to-pick up the bulbs
from the holder and to place them where de-
sired. In order to enable the transfer mech-
anism’ to pick up the bulbs in any desired
order, the tray holder and the transfer or
gripping mechanism is meunted adjacent the
movable helder and is arranged to pick up
the bulbg from the holder and fo place them
where desired. In order to enable the trans-
fer mechanism to pick uip the bulbs in any
desired order, the tray holder and the trans-
fer mechanism are niovable rvelatively ito
each other and are interconnected in su
~manner that after the transfer mechanisin
has been operated te pick up one bulb and to
place it where desired, the relative movement
¢f the helder and of the transfer mechanisin
brings another bulb within range of the
transfer mechanism. which picks it up when
the mechanism is again actuated. In the
preferred construction. the tray holder is
movably mounted and an actuating ‘mecha-
nisi driven in definite relation to the trans-
fer mechanism is arvanged to shift the
helder back and forth with -relation to the
transfer mechanism so as to bring the bulbs
inte cperative velaticn to the transfer mech-
anism in any desived order. Since the trays
are rectangular and have the bulbs arranged
on them i parallel rotvs, the tray holder is
preferably moved lengitudinally of one row
step by step to enable the transfer mecha-
nism to pick up the bulbs in that row one
after another, after which the holder is
moved at right angles to the-rows to bring
the transfer mechanism into operative rela-
ticn to the second row of bulbs, whereupon
the holder is moved back along the second

in succession. It is desirable but not neces-
sary that the transfir mechanism begin at

the actuating mechanism is arranged to au-
tomatically move the tray-holder back to a
definite starting position after all the bulbs
in the tray have been picked up by the trans-
“fer mechanism, whereby the bulbs in each
tray placed in the machine will be picked
up in the same order as those in the last
tray. .

| My invention may be embodied in a ma-

row of bulbs to enable the transfer mecha-
nism to pick up the bulbs in the second row.

the same point on each tray, and, iherefore,
v bl b
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chine for washing the bulbs of the finished !

lamps- by mounting any suitable form of :

"washing device adjacent the handling mech- |

i

anism above described in such a position !

that ‘the transfer mechanism takes a bulb

“from the tray and places it in the washing

device. The preferred form of washing ma-
chine comprises a movable holder driven in
definite relation to the transfer mechanism
and trav-holder sbove described, and ar-
ranged: to carry the soiled bulb through the
various steps of the washing process. The

soiled bulb is automaticaily placed in the .
“movable holder by the transfer mechanism,

which is arranged to interchange bulbs be-
tween the tray and the washing device, the
soiled bulb from the tray being replaced
by a clean bulb taken frem the washing de-
vice by the transfer mechanism and placed
on the tray. The movable holder of the
washing. device comprises some suitable
clamp or gripping device which is automati-
cally operated to receive .the soiled bulb
from the transfer mechanism, to hold the
bulb firmly during the various operations to
which the bulb is subjected, and finally to
release the clean bulb as it is picked up by
the transfer mechanism to be replaced in the
tray. -

My invention will be best understood n
cennection with the accompanying drawings
which illustrate one of the various forms in
which it may be embodied and in which—

Figure 1 is a plan view of a'washing ma-
chine for lamp bulbs embodying my inven-
ticn; Fig. 2 a side view in elevation of the
transfer mechanism and the movable holder

~for carrying the tray -of lamps; Fig. 3 a

diagrammatic view showing the movable
holder for the tray and the actuating mecha-
nism for shifting the tray; Fig. 4 a view
showing in elevation the cam shaft and the
controlling valves for shifting the tray in
the proper direction at the proper time; Fig.
5 a sectional view on the line 5—3 of Fig. 1
showing the pawl and ratchet mechanism
for imparting an intermittent motion to the
counter-shaft of .the actuating mechanism
for the tray holder; Fig. 6 a view of the
valve seat and Fig. 7 a view of the codper-

~ating valve which contrels the bulb grip-

58

60

ping device on the transfer mechanism;
Tigs. 8 and 9 plan views of the face cams
which operate the transfer mechanism; Fig.
10 a view partly in section of a control valve
forming a part of the actuating mechanism
for the tray holder; Fig. 11 a plan view,
with the eylinder in section, of a fluid pres-
sure actuating device for moving the tray
holder; Fig. 12 a side view in elevation of
the mechanism shown in Fig. 11: Fig. 13 an
enlarged side view of the ratet !
forming part of the device shown in Fig. 11:

t mechanism |
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which forms part of. the mechanism shown
in Fig. 11; Fig. 15 a view in elevation show-
ing the intermittent gearing for rotating
the tacevable member of the washing device;

Fig. 16 a top plan view of the washing de-
vice: Fig. 17 a side view of the washing

device with the tank shown in section; Fig.
18 a plan view of a portion of the spider
of the washing device, showing the bulb

fhelder with a bulb in position; Fig. 19 a

view at right angles to Fig. 18; Fig. 20 a
secticnal view of the clamping means for
holding the bulb in the washing device; and
Fig. 21 a plan view of. the clamping device
shown in Fig. 20. '

In this_ specificaticn reference numerals 1
to 50, inclusive, are used in pointing out the
crder in which the lamps are taken from
the tray, hence the numerals referring to
the structure of the machine begin with 51.

In the specific form of machine shown in
the drawings the*bulbs are automatically
picked up from the tray, and after being
washed arve replaced in the tray by a bulb-
handling device comprising -a rectangular
frame 51 having the upper surface provided
with parallel guides or rails 52 on which a
tray-shifting mechanism of any sunitable
kind travels. The form of mechanism
shown in the drawings comprises a frame-
work 53, which travels back and forth on the
vails 32 on rollers or other suitable anti-
fricticn devices. The framework 53 is pro-
vided with guides or rails 34 set at right
angles to the guides on the frame 51, and a
trav holder or frame 55 constructed to firmly
hold a tray of lamp bulbs is meunted to
travel back and forth on the guides 74 at
right angles to the movement of the frame-
werk 53, The- tray of lamps is set in &he
tray holder 55 with the rows of lamps par-
allel to the guides 52 and is moved both lon-
gitudinally and transversely of those robs
by any suitable actuating mechanism driven
from a driving shaft 56 journaled-in the
frame 51. : o
"~ The lamps are automatically lifted from
the tray in the tray holder and placed
wherever required by any suitable form of

.transfer mechanism controlled by the driv-

ing shaft 56, so as to.act in definite relation
to the acluating mechanism for the tray
holder. The transfer mechanism is prefer-
ably of the form shown in the drawings, in
which the transfer mechanism is composed
of a transfer member composed of a tube
having a vertical portion 57 mounted beside
the tray holder and a right angle bend in it.
A horizontal portion 58, arranged to extend
over the tray holder. is provided with any
suitable. bulb-gripping device, such as a
vacrim cip 59 mounted on the end of the

“Lorizontal portion 58. The gripping device

Tig. 14 & view narily in section’showing the .

is actuated in any suitable way to grip and

5 movable member and spring-pressed pawl | to velease a bulb at certain times during the
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movement of the transfer mechanism.
Where the vacuum cup 59 is used as a grip-
ping deviceit is.connected through the trans-
fer member to a vacumn pump and the con-
nections are automatically controlled, so
that when the cup is brought into engage-
ment with fhe bulb the interior of the cup
is connected to the vacuum pwumnp and the
suction is sufficiently great to enable the cup
to 1ift the bulb out of the rack and to hold
it us long as the vacuum is waintained. As
best shown in Fig. 2, the vertical portion 57
of the transfer member is mounted on the
frame 51 in guides 60, which permit the

. transfer member to rotate about the axes of

the vertical portion 57 and also to slide lon-
gitudinally in the guides. The transfer
member is rotated about its axis by means of
a pinion 61 splined to the portion 57 of the
transfer member and-meshing with a rack
62, which is moved backward and forward
by a face cam 63 mounted on the driving
shaft 56, while it is raised and lowered by
means of a collar 64 engaged by a fork on
one end of a pivoted.lever 65, which has at
the other end & roller arranged to follow the

groovée in fnce cam 66, also mounted on. the.

driving shaft 56. The gripping of the bulbs
by the vacnum cup 59 when the cup has been
lowered into engageinent with the bulbs and
ihe release of the hulbs after they have been
moved to the desiv
mechanism is controlled from the driving
shaft 56 by-.any suitable connections, prefer-
ably a flexible tube 67 .connected to the
transfer member and pub in communication

_ with a vacunm pump by a valve actuated by

40

BO

the driving shaft 56. The preferred form
of confrol valve, as shown in the drawings,
comprises a valve seat 68, shéwn in Fig. 6,
which hastwo adjacent ports, one connected
to the flexible tube 67 and the other to a
vacuum pump, and a flat codperating rotary

valve 69, shown in Figl 7, mounted on the

driving shaft 56 and having bridging ports.
cut in it to.connect the two. ports in the sta-
tionary valve seat in certain positions of the
valve. The cams 63 and 66 are so timed

_with yelation to each'other-and to the valve

69 that when the transfer member is moved
longitudinally of its axis of rotation to
bring the vacuum cup 59 into engagement
with a bulb in the tray on the.tray holder

- the valve 69 connects the cup to the vacuum

58

" ber about its axis, thereby swinging the-

65

-pump’ and maintains this connection while

the cam 63 raises the transfer member, there-
by lifting the bulb out of the tray and also
while the cam 66 rotates the transfer mem-

vacuum cup in a half circle and bringing the
bulb to the place wheve it is to be depesiled,
whereupon the valve 69 closes the passage
between the vacnuwm cup and the vacuuw
pump and-causes the éup to release the bulb.
" In 'order that the gripping device or

ed point by the transfer

2

‘vacuum cup of the transfer mechanism may

pick the bulbs from the tray in a definite and

predetermined orvder, there must be pro-

duced after each bulb is lifted from the tray
a velative movement between the transfer
mechanism and the tray holder of the proper
direction and extent to bring the vacuum
cup 99 intc alinement with the next sue-
ceeding bulb which is to be picked up. In
the machine illustrated the transfer mecha-
nism -does not change position on theé frame.

-and the tray holder is moved by an actuating

wechanism which moves the framework 53.
and. therefore, the . tray holder lengitndi-
nally of each row of bulbs in steps corre-
sponding in length to the distance between
adjacent bulbs, thereby bringing the bulbs

| in‘any one row within range of the transfer

mechanism and in alinement with the vac-
wm cap 59 one after another. while after
the bulbs in one row have been picked up'the
tray holder 55 is shifted transversely of the

rews of bulbs a distance equal to the dis-

tance between adjacent rows, thereby bring-

ing the end bulb of the adjacent row within.

yange of the vacuum cup. Since the Dbulb
tray is veetangular and the bulbs ave av-
ranged on it in parallel rows, all the bulbs
can be brought within range of the vacuum
cup by the movement of the tray in two di-
rections at right angles to each other. Any
suitable form of actuating mechanism for
the tray holder may be used as long as it
moves the tray in the proper mauner and in
the eorvect time relation to the transfer
mechanisin.  The specific form of actuating
sechanism shown in the drawing comprises
shifting wechanism for moving the frame-
work 53 Tongitudinally of the rows of lamps
and traversing mechanism for moving the
tray holder 55 transversely of said. rows.
The shifting and traversing mechanisms are
timed by a control shaft 70. which de-
termines the ditfevent moverents of the tray
Lolder, and is iu turn actuated in definite
relation to the transfer mechanism and to
the driving shaft 56 by means of an inter-

mittent gearing which imparts to the con-

trol sl ft a step-hy-step movement, the nuin-
ber ofsteps in the arrangement shown in the
drawing corresponding to the number of
Lulbs in the irayv. The preferred form of
intermittent gearving for imparting the step-
by-step movemeni to the eontrol shait. ax
shown in Fig.
ratehet wheel 71 turned one tooth at a time
at each rvevolntion of the driving shaft 56
by means of a spring-pressed | pawl T2
mounted oo swinging avm 730 which in
trrn ig actuated by a cam 74 on the driving
shaft S,

The shifting mechanism for moving the
framework 53 along the feame 51 and ther
by shifting the tray longitudinaliy of the

vaws of lamps ix controlled by shifting cams -1

5. eomprises a fifiy-footh 3

70

-80.

85

P 0

10¢

1657

{aat
foat
<

Lt
Yasd
(V13

125



19

.dinally cf the rows of lamps. The travers-

“cam D has a single projection which causes
20

26
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40

55
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_of the rows of lamps is controlled by trav-

‘lras three .groups of projections on its pe-

“mechanism the lamp which has the same

“nechanism. When the end of the second

R

‘A and B mounted on the control, shaft 70,
while the traversing mechanism for moving
the tray holder 55 and the tray transversely

ersing cams C and D. 'As best shown in
Fig. 3, each of the shifting cams A and B

tiphery, and the mechanism is so arranged
that each projection on either of the shifting
cams will cause the shifting mechanism to
move, the framework:33 one step longitu-

ing cam C has five projecticns, each of which
causes the traversing mechanism to move the
tray holder transversely of the rows of
lamps in one direction by a series of steps,
each of which is equal to the distance be-
tween adjacent rows, while the traversing

the traversing mechanism to move the tray
holder im the other direction by cne step’
equal to the distance between the two outer
rows, thereby bringing the tray holder back
to its initial position. In Fig. 3 all the pro-
jections on the shifting and the traversing
cams are numbered from one to fifty, inclu-
sive, and the lamps cn the tray are corre-
spendingly numbered to indicate that each
projection causes the actuating mec! anisni
.to bring into alinement with the transfer

number as the projection.. In Fig. 3, the
tray is shown in the starting position, and
after lamp No. 1 is removed by the transfer
mechanism, the projection 2 on the shifting
cam A causes the shifting mechanism to
move the framework 53 one step to the left
thereby bringing lamp Xo. 2 within range of
the transfer mechanism. This action is re-.
peated as the contrel shaft 70 rotates thereby
bringing the lamps Nos. 1 to 7 within range
of the transfer mechanism in succession
until the end of the first row is reached, at
which time the projection 8 on shifting cam
A canses a longitndinal movement of the
framework 53 while at the same time pro-
jection 8 on traversing cam C causes the tray
holder 53 to move one step transversely of
the row of lamps, the net vesult of the two
moverents being to bring lamp No. 8 with-
in range of the transfer mechanism. After
the transfer mechanism has picked up lamp
No. 8 the conirol shaft 70 causes the pro-
jection 9 cn shifting cam B to actuate the
shifting mechanism and thereby move the
framework 53 one step to the right to bring
lamp No. 9 within range of the transfer

row is reached and after lamp No. 16 has
Leen pic

ked up. the projection 17 on the
fraversine cam C cansss the tray holder to
bhe moved v thereby hringing
lamp No. 17 within renge of the trs
‘mechanism. These operations are repeated

N T
ansthe:

b

|
|
4

5 .in the proper sequence to enable the transfer |
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mechanism to pick up the lamps in the order
in which they are numbered, the framework
53 being moved step by step backward and
forward along the guides 52, and the truy

L holder being moved step by step in one di-

réction along the guides 34 until finally the
lamp No. 50 is picked up by the transfer
mechanism, whereupon the prejection 1 on
the traversing cam D causes the tray holder
55 to move back to its initial position bring-
ing the lamp No. 1 within range of the trans-
fer mechanism.

* The step by step movement way be im-
parted to the framework 53 and to the tray
holder.55 by any form of mechanism which
will cause a movement of one step when

actuated by one of its projections on cither.

the shifting or the control cams. In the
mechanism shown in the drawings for giv-
ing a step by step movement the framewerk
53 and the tray holder 55 are provided with
a row of lugs or bars 75 and 76, the lugs 75

“on the framework 33 being equal to the

maximum nwuber of lamps in a row on the
tray. and the distance betwecn lugs being
equal to the distance between the lanips in
a row, while the number of Ings 76 ¢n the
tray holder 55 is equal to the number of
rows of lamps on the trav, and thie distance
hetween. the lugs is equal to the distance be-
tween adjacent rows or lamps. The lugs en
the framework and on the tray holder ave
engaged one after another by any suitable
mechanism which will move both the frame-
work and the tray holder by steps equal to
the distance between Iugs. The mechanism
shewn in the drawings for coiperating with
the lugs to produce a step by step movement
comprises spring-pressed pawls 77 monnted
on sliding members 78 which slide in guides
in such a relaticn to the two series of Ings
75 and 76 that each spring-pressed pawl is
nermally in a position to catch behind a lug
and thereby move either the framework ov
the tray helder. Each spring pressed pawl
77 is so shaped - that it slides over the lugs
without effect when moved in one direction
and engages the lug when moved in the
other direction. In order to prevent move-
ment of the framework or the tray holder
in the wrong direction, locking pawls 79 are
pivotally mounted on standards adjacent
each sliding member 78 and are arranged to
engage with the lugs and thereby prevent
movement of the framework or tray holder
in the wrong direction. The locking pawl
79 normally tends te drop into inoperative

position and is lifted into engagement with

| the lugs with which it codperates by a pin

81 mounted on the sliding member 78 in a
position to engage and lift the locking paw!

' 79 g0 hat during the movement of the slid-
" ing member 78 in the wrong direction the

is in engagement with one

locking pawl
Since both the framework 53

of the lugs,
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and_the tray holder 55 are required to move

backward 'and forward in opposite direc-

tions, two sliding members 78 with oppo-

sitely disposed spring-pressed pawls 77 ave |
required for the framework and also for the-

~tray holder, and in order to prevent one of
. the spring-pressed pawls from interfering

10

with the operation of the other and locking
the framework or -tray holder immovable,
each pawl 77 is provided with a locking pin

82 extending through the sliding member 78

- to.a point where the end of the locking pin

is engaged by.a retaining recess 83 cut in

Athe side of the standard 80. The parts are

so proportioned that as long as the sliding

‘member 78 is drawn back to its extreme po-

sition as shown in Fig. 11, the locking pawl

" 79 is inoperative and the locking pin 82 is in

20

26

- 30

the retaining recess 83, thereby holding the
spring-pressed pawl 77 out of engagement
with the lugs, although a slight movement
of the sliding member away from its ex-

treme position will carry the locking pin out

of the retaining recess and permit the spring

pressed pawl 77 to spring into engagement

with one of the lugs. . o

Any suitable mechanism may be used to
reciprocate the sliding members 78 at the
proper time and in proper relation to each
other, but in the preferred form of mecha-
nism each sliding member is connected to
the piston rod of a fluid pressure actuating

- device comprising a piston working in dou-

35
40
45

50
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ble-acting cylinders 842, 84°, 84°¢ and 84%

with feed pipes 85 connected to each end of

each cylinder to admit and exhaust fluid un- -

der pressure and thereby move the piston
and sliding member 78 backward and for-
ward. The feed pipes 85 of each cylinder are
controlled by a suitable regulating device,
such as the piston valve 86, which, as shown
m Fig. 10 is mounted in a casing 87 pro-
vided with an inlet port 83 shown in dotted
lines and with two outlet ports 89 between
which are two ports for the feed pipes 85.
The valve 86 is actuated from the cams on
the control shaft 70 by means of a pivoted
spring-pressed follower 90 having a roller
on one end which'is held against the cam by
a spring. As is evident from Fig. 10, the
grooves in the piston valve are so cut that
when the valve is in the normal position, as
shown in that ficure, the upper feed pipe 85

is receiving from the inlet port 88 fluid wn--
55

der pressure which liolds the sliding mem-
ber in extreme position, while the lower feed

‘pipe is connected to the lower outlet or ex-

haust port 89. These connections are re-
versed by a downward movement of the pis-
ton .valve, which connects the lower feed

" pipe 85 to the inlet port 88 and permits the

upper feed pipe 83 to discharge through the

. .upper groove in the piston valve into the

85

“upper outlet or exhaust port 89. - Kach pro-
fjection"(m the cams on the control ghaft 70

S

causes a downward and upward. movement
of the piston valve 86 controlled by the cam,
which results in a forward and backward
movement of the piston in the cylinder cor-
responding to that valve and thereby caus-
ing one complete reciprocation of the sliding
member 78 connected to that piston. As’
best shown in Fig. 3 the shifting mechanism
for moving the framework 53 comprises two
oppositely disposed cylinders 84% and 84°
controlled respectively by the shifting cams
A and B and operated alternately to move
the framework 58 step by step, the cylinder
84> moving the frame work to the left, and
the cylinder 84° moving the framework to
the right. The traversing mechanism for
moving the tray holder comprises a cylin-
der 84°, which cobperates with the lugs 76
on the tray holder to move the tray holder
step by step along the guides 54, each pro-
jection on the cam C causing the tray holder
to move one step, and also a long cylinder
849, which has a stroke sufficient to move
the tray holder from one outside row of
lamps to the othier and is controlled by the
projection 1 of the traversing cam D to re-
turn the tray holder to its initial position
by a single movement:

. The various parts of
anism above described are so proportioned
that when a tray of lamps is placed in the
tray holder in the position shown in Fig. 3,
the transfer mechanism is operated during
one revolution of the driving shaft 56 to pick
up lamp No. 1, move it to the desired posi-
tion and there leave it, the control shait 70
at the same time being rotated cne step by
the ratchet wheel 71 and the pawl 72.

70

75

.89

90

the handling mech- |

95

100

. After lamp No. 1 has been picked up and "

before the transfer mechanism returns to its
initial position, the projection 2 on shifting
cam A actuates the valve 86 governing cylin-
der 847 thereby moving the sliding member
78 corresponding to that cylinder, and caus-
ing the spring-pressed pawl 77 to engage
one of the lugs 75 on the framework 53 and
thereby move the framework 53 to the left
a sufficient distance to bring lamp No. 2
within range of the transfer mechanism.
The next revolution of the driving shaft 56
causes the transfer mechanism to pick up
lamp No. 2 and the control shaft 70 to ro-
tate one step, thereby bringing the projec-
tion 3 into position to operate the. valve 86
and move the framework 53 another step.
‘When the end of the first row is reached,
projection 8 on shifting cam A again causes
cylinder 84* to move the framework while
at the same time projection 8 of the trav-
ersing. cam C causes cylinder 84° to move
the tray holder one step transversely of the
raws of lamps, thereby bringing lamp No. 8
within range of the transfer mechaaism,
After lamp No. 8 is picked up, projection 9
on the shifting cam B causes the cylinder
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84" to move the fr
right to bring lamp No. 9 within range of
the transfer wechanism.  This movement
continues and causes the lamps to be picked
up in the sequence in which they ave num-
bered in Iig. 3 until finalty lamp No. 50 is

veached, whereupon projecticn 1 on the

traversing cam ‘D causes the long stroke

cylinder 84¢ to move the tray holder 55 hack
to its initial position in one movement, there-
by again bringing the tray back to its initial
position where lamp No. 1 is within range
of the transfer mechanism,

The handling wechanism above deseribed
may be used to pick up lamps from a tray
and to deliver them wherever desired since
the movement of the transfer mechanism and
the time of release of the lamp by the vac-
uum cup 59 may be controlled by varving
the shape of the groove in the face cains 63
and 66, and the arrangement of the ports in
the valve 69. The order in which the lamps
are picked up frem the tray may also be
changed by varying the rvelative positicns
of the projections of the cams carried by
the control shaft 70. It is also desirable
that the machine may be set to begin work

- on any desired lamp or the tray may be
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shifted quickly to’save. time when the tray
does not contain as many as fifty lamps.
This result is easily accomplished by pro-
viding the control shaft with an-adjusting
handle 91, as shown in Fig. 1, by means of
which the control shaft 70 may be turned
by hand to any desired position independ-
ently of the-driving shaft, on account of the
pawl 72 and ratchet 71, and thereby the ma-
chine is caused to pick up any lamp desired.

While the handling. mechanism may be

used for various purposes it is shown in the

drawings as a part of a washing machine
for automatically washing the completed in-
candescent lamps in which the handling ‘de-
vice automatically delivers the lamps to any
suitable form of washing device. One forny
of washing device which is suitable for this
purpose is shown in the drawings and com-
prises a frame 92 in which a spider 93 hayv-

ing a plurality of arms is rotatably meunted-

on a hollow shaft 94 as shown m Fig. 19.
In thie specific form of machine shown in the
drawings, * the spider is - provided with
twelve arms 95 radially dispesed about a
hub, and each carries, as shown in Figs. 18
and 19, a rotatable shaft 96, on the Iower
end of which is a beveled gear 97 in mesh
avith a beveled gear-98 mounted on the shaft
99 which extends through the hollow shaft
94 and is continually rotated at any desived
speed by means of a pulley belted to the
driving shaft 56. The-spider 93 is intermit-
tently rotated from the driving shaft. 56

through an internittent gear 100 connected.
to the hollow shaft 94 through' spur gears-
101. ~The spider -has a step by step move-

1,045,943

amework ene step to the | ment about its axis while the rotatable shafts

96 ave continually rotating regavdless of the
pesition or movewent of the spider.
The spider 93 carries the lamps throngh

the various steps of the washing process by
‘means of any suitable form of bull helder

mdunted cn the end of each arm of the
spider in a position to-receive a bulb which
has been taken from the tray by the tran<fer
mechanism.  One desirable form of bulb

holder or clamp comprises a clamping men:

ber 102 mournted on the end of the rotatahle
shaft 96 and provided with a plurality of
clamping jaws 1)3 which are pivoted on the
clamping member as shewn in Fig. 20 and
are moved into and cut of elampmg posi-
tion by means of a control ving 104 which ce-
operates with  inclined surfaces on  the
clamping jaws and is moved longitudinally
of the rotatable chaft 96 by any suitable

clamp eontrolling mechanism.

The bulb holder o elamp is automatically
opened toreceive a buly, then grips the bulb,
and after carrying the bulb threugh the
washing process is autcmatically opened by
any stitable automatic controlling mecha-
nism to release the clean bulb. -\ simple
and reliable device for eontrolling the clamp
cemprises rods 105 cennected at one end to
the centrolling ving 104 and at the other end
to a piveted elamp actuator 106 mounted on
each arm 95 of the spider and normally held
by a spring 107 in a position to close the
clamp so that the bulb 15 yieldingly held be-
tween the clamping jaws. The clamp actu-
ater is provided with a roller en the end and
1s moved at the proper time by a stationary
cam 108 which 1s placed, as shown in Fig.
17, in such a pesition that the holder which

Jis within range of the transfer mechanism is

lield open while the transfer mechanism re-
moves a clean bulb from it and places a
sciled bulb in it. »As the spider moves, the
stationary cam releases the clamp actuator
and the bulb, firmly gripped in ‘the clamyp
continuously rotates and intermittently re-
volves about the shaft of the spider during
the washing process. S

The bulb in the holder may be washed by
-arious’ mechanisms, one satisfactory form
being that shown in the drawings in which
the movement of the spider brings-the bulb

into operative relation to a burnishing wheel

109 which burnishes the base of the bulb.
Any suitable fluid is delivered on the base
of the bulb by a supply pipe 110. and the
burnishing wheel is driven from the pulley
111 whieh in turn is continuonsly driven: by
suttable gearing from the driving shaft 56.
The bulb is then carried into the next posi-
tion where steam er hot water is thrown over
the bulb from the steam pipe 112, The bulb
is then carried into a tank 113 in'which the
water is maintainéd at the proper temper-

afure by means of a steam vine 114, . After
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passiig through the tank, the bulb is rinsed

by water delivered from a rinsing pipe 113

10

and is then earried te the dryving rollers 116
which dey theé'sides of the bulb and also to a

‘drying reller 117 which dries the tip of the

bulb. "As the thoreughly cleaned bulb re-
furns to ils nitial pesiticn the elamp actu-
ater engages the stationacy cam, the clamp
is released and the transfer mechanism re-
moves the bulb feom the bulb holder. =

Aince In washing lamps it 1 dedirable to

“replace the clean lamps in the tray so they
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may be cenveniently stored the mechanism
is arranged to interchange lamps between
the tray and the washing device. The cams
and valve of the transfer mechanisni arve so
cet and preportioned that the transfer mech-
anism picks ap a-soiled bulb from the tray,
swings inte alinement with cne of the bulb
holders on the washing device and places the

‘bulb in the helder. The spider is then ro-

tated cne step to bring a clean bulb on the
next helder within rangé of the. transfer
mechanism, which thereupon picks up the
clean bulb, swings back and places it in the
{ray in the place of the seoiled bulb while
the =spider remains stationavy. The tray is

‘then moved one step, the transfer mecha-

nism picks up the next soiled bulb, swings
back and places the sejled bulb in the holder
formerly occupied by the clean bulb. As a
result of these operations the lamps ave in-
terchanged between the tray and the washing

device, and after being washed are replaced.

in the tray. The operator need only place
a tray of soiled lamps in the tray holder and

“remove the fray when it has been filled with

clean'lamps.  Tf the eperater neglects to re-
move ihe trav. the Tamps are washed over
and over again until the tray is ecither re-
meved er the machine is stopped.

What I claim as new and desire to secure
by Letters Patent of the United States. is,

1. In a macliine for treating Tamp bulbs..

the combination with two carriers for bulbs.
of a transfer mewmber provided with grip-
ping means: said member and said carriers
being relatively movable to render said grip-
ping means operative to pick up a bulb from
either of said carriers and to deliver it to
the other carrier. and common driving
means for moviig said carriers and said
member relatively to one another and actu-
ativg said gripping meauis to cause said grip-
ping means to pick up the bulbs first from
one carrier and then from the other carrier.

2. In a machine for treating lamp bulbs;
the combination with two movable holders
for the bulbs. and driving means arranged
to intermittently move said holders and to

_maintain them stationary in definite rela-
" tion to each other. of a traunsfer mechanism

65

for alternately picking np a bulb from one-

holder and placing it in the other when actu-
ated, and means controlled by said driving

1

means for actuating said transfer mecha-
nism while gaid holders are stationary.

3. In a machine for treating lamp bulbs,
the combination with two carriers for-the

bulbg, of a transfer mechanism comprising a
M 1 S

aripping device mounted to pick up the

" bulb from either of said carriers and to de-

liver gaid bulb to the other currier, driving
ineans for moving said-carriers and . said
transfer mechauism relatively to ome an-
other to cause sald gripping device to auto-
matically pick up from.the first carrier and
deliver to the second carrier a predetermined
number of bulbs and then to-automatically
bring said gripping device into gripping
relation to the bulbs m said second carrier to
cause said mechanism to pick up from said
second earrier and deliver to said fivst car-
rier a predetermined nmmbeér of bulbs,

4. In a machine for treating lamp bulbs,
the combination with two movable earriers
for the bulbs and conmion driving means for
moving said carriers in definite rvelation to
cach other. of a transfer avm mounted: be-
tween said carviers to rotate and to slide
along its axis of votation, & bulb gripping
deviee mounted on said arm to engage the
bulbs in either of said carriers. means con-
trolled by said driving means for rotating
and shiding said arm to bring =aid eripping
deviee first into gripping relation ‘to the
bulbs in one earvicr and then into -gripping
relation to the bulbs in the other carrier,
and means actuated by said driving means
for causing said aripping device to first pick
up the buib from one carrier and deliver it
to the other. and then pick up the bulb from
said second carvier and deliver it to the first-
carrier. - ' :

5. Tn a machine for handling tamp bulbs,
the combination with two movable chrriers
for the bulbs. of a transfer mechanism com-
prising a-gripping device mounted to move
mto gripping relation to the bulbs in either
carrier and means for moving said gripping
device into gripping relation first to .one
carrier and theun to the other to alternately
transfer bulbs from the first carvier to the
second and from the second carrier to the
first. and” a common’ driving means con-
nected to said carriers and to said mecha-.

nism te maintain said carriers in definite -

relation to each other during movement of

‘snid mechani=m and to shift said earricers

altermately dfter

each- movement of said
mechanisni. :

" 6. Tn"a machine for handling lamp buibs.
the combination with two movable carriers -

for the bulbs. of a transfer mechanizsm com-
prising a gripping device movably mointed-
to pick up bulbs from either carrier and
means for moving said device to pick up =
hulb from one. carvier ane then: from "the
other, of common driving means for =aid

earviers and said mechanism connected to~
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- ‘hold the bulbs in parallel rows:in pledeter _
nuum order, of a transfer mechanlsm for»

8

1move said holder s

actuate said medmnl\m to transfer a bulb
from the ﬁ1~t carrier to the second, then hold

-said mechanism inoperative -and move said
carriers relatively to each other, and then

again actuate said mechanism to trunstfer a
lm]b frem the secend carrier to.the first, -
.-In a'machine for washing lamp bulbs,
the combnmtlon with t¥wo 1'el(1t1\'ew mMova ble
holders f01 the bulbs, and driving means for
meving said helders step by ~tep in definite
rel.umn to each other, of a transfer mecha-
uisi construeted to pick up a hulb from the
first holder and deliver it to the second and
to- pick up a bulb from the second holder

and deliver it to ﬂ\e first, and counections

between said transfer mechfuusm and said
driving means for causi ng said mechanism
to-pick up a bulb from the first holder and
transfer it to the second holder and then
pick up a bulb from the second holder and
transfer it to the first holder.

8. In a device for handling ]mlp bulbs,
l\e colmbination with two movable bulb car-
tiers. and driving means for Alternatelv

moving said cuuuew of a transfer mecha-

nism having a gripping device mounted to
pick ap a bulb From either of said carriers

and deliver it to the other, and ccnnections,

between said driving means and said meclm-

1‘1‘:111 for actuatmo’ said nechanism in re--

sponsé to moy: ement of either of said car-
riers to cause said ori pping deviee to pick up
a hulb from the carrier which was moved
and to deliver it to the oth* * carrier which
lenmmed stationary.

. In a machine for handhno lamp bulbs.
me comlmmtlon with a holder arranced to
hold the bulbs in parallel rows in prede-
termined order, of a transfer mechanism
for handling bulbs brought within range of
said. me dmmsm driving means for actuat-
ing said transfer ntechanism, and actuating
neans -controlled by said driving means to
and said transfel Jnecha-

nism relatively. to each othu‘ to bring the

‘bulbs, within range of said mcch.mlsm in a

predetermined order.

10. In a machine forvhandhno lamp bulbs,

the combination with a ‘101del‘ 111'antred to
Lold the hulbs in parallel rows in predeter-

lem'vd order. of a transfer mechanism for
handling bulbs brought within range of said
actuqtmrx

nechanism. driving means for.
sutd transfer mechanmn, '1ctu‘1tmg méans

“controlled by said driving means to move

s.\ul holder and said trlnsfer mechanism

relatively to each other to bring the bulbs.

within range of sald nechanism -in a pre-
determined or der, and a manually-controlled
device for ((mtm]hno caid ‘ICtIl‘lllfl"‘ means

“independently of s.ud drivine means. :
11, Tna machine for handling:lamp bulbs,

the uxmbmatwn with a holder furanﬂed to

ameans for

,tho combmqtlon with a holder

' SH((‘L‘SSI(‘H
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handliig bulbs brought within range of
said echanis Sh. dnsuw means for actuat-
ing said transfer mee nanism, awd actuating
wid holder conivolled by, said
driving means to move said holder in two
duectlons at 11011t_(1n<>10% to cach other to
bring the bulbs within range of said trans-

~fer mechanisw in plcdotel nined suceassion.

12, In a machine for handiing inup bulbs,
arranged to
huld the bulbs in rovws, of a transfor nmecha-
nism arranged io 1\‘\d"> the bulbs brought
within range of said wmechanism. drivi ¥
weans  for actuating said transfer mecl:

lllblll. and actuating means controlled ] v su id
driving means to move said holder and said
transfor mechanism 10]3[1\ el\' to each oth er
to hrine the bulbs in each row within range

of '~nd transter mechanisi in succession.

13. Ina machine. fov treating Tamp bulbs,
the eombination with a movable hnldm ar-
ranged. to hold the. balbs in parallel rows,
of a. transfer mechanisn arianged to re-
move a hulh from the holder when actnated,
shifting means for moving said holder to
bring said transfer i :chaism into oper-
ative relation with bulbs in each row- in

ma said 1.01dm to hring said transfer mecha-
nism into op (14{1\0 velation to the adjacent
row of bulbs.

14. In a machive for handling 1 Tamp bulbs,
the combination with a movable holdu {'or
holdmo the bulbs m narallel 10‘\s. of 1
tmmhr mechanism ar ranged fo handle C‘lCh
bhalh within' thé range of said mechanism,
driving means for actiiating said transfer
mechanism, and actuating means for said
holder  comprising h.neumo means for
neving zaid Tolder ir mswxw]\ te bring In
siecession rows of bulbs into alinement with
said transfer mechanism. and chifting means
arranged o intermittentlv move said holder
longitudina Ul of each row in steps corre-
Q1‘011(11110 in number to the balbs in said row

to- bring the bulbs within range of said

msfer mechanism _in succession.
15. In a mdchine for handline lamp bulbs,
the combination with a n*omblg holder ar-
anged to hold the bulbs in. parallel LOYYS,
of a transfer mechanism arranged to handle
each bulb brought within range of - said
mechanism, driving means for actuating said
transfer mechanmn
controlled by said (11‘1\'1}10“ means to shift
said holder longltuqullv of said rows In
steps of requisite length -and uumber to
lmno the bulbs within range of said trans-
mechanism- in ‘succession and . trans-
\elselv of said rows equal to the: dlstfmce

bet\\ een the rows Whereby the bulbs-in-ad-

jacent rows are handled in suécession.”
16. Ina machine for handling lamyp bulbs,

“the combination with a holder arranged : to-

hold the bulbs in rows‘and.mounted to move

and traversing means for shift-

[¢3]

and actuating means

i
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both transversely and longitudinally of said
rows, of traversing means for moving said
holder transversely of said rows, shifting

~means for moving said -holder longitudi-

nally of said rows, and a controller arranged

-to .operate said traversing means and said

shifting means in definite relation to each

-other.

~17. In a machine for handling lamp bulbs,
the combination with a holder arranged to
hold the bulbs:in rows and mounted to move

both transversely and longitudinally of said

rows, of traversing means arranged to move

- .sald holder transversely of said rows in steps

15
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equal to the. distance between said rows.

‘shifting means arranged to nmove said holder

longitudinally "of said rows in steps corre-
sponding with the distance between the
bulbs in said rows, and a contreller ar-
ranged to ‘operate said traversing means te

“shift said-holder one step and subsequently

- operate said’ shifting means to move said
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‘haolder by steps corresponding in number to

the  number of articles in one of said rows.
- 18. In a machine for handling lamyp bulbs,
the combination with a holder arranged to
hold the bulbs in rows and mounted to move
both transversely and longitudinally of said
rows, of traversing means for moving sai

holder transversely of said -rows,. shifting
means for moving said holder longitudi-
nally of said rows, and a controller arranged

to operate said traversing means and shift-
" ing: means to alternately move said holder

the distance between rows and the length of
one row. .. ' T
19. In a machine for handling lamp-bulbs,

.+ the: combination with a holder arranged to

. hold the bulbs in rows and mounted to move:
0" both transversely and longitudinally of said

“-rows, of two shifting devices arranged to
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move said -holder” step by step in opposite
directions longitudinally of ‘said rows, a
traversing ‘device for. moving said- holder
transversely of said rows, a cam- shaft pro-

_vided with two shifting cams, each having

gronps of projections to control said shift-
ing devices alternately, a traversing cam
having a plurality of projections for con-.

trolling” said traversing device, said. cams

- being set to- render each projection on said

traversing cam operative in sequence to the
alternate groups of projections on said two

~shifting cams] and means for intermittently |

driving-said cam shaft by steps equal to the.
distance between the - projections on’ said

shifting’ cams.

20. In a machine for:handllingrlémp. bulbs; |

the ccrabination with a holder mounted to

-tance from one lug to the next.

meve in two directions atright angles to each
other, of traversing means actuated by fluid

£

pressure for moving said holder in one di-
rection, shifting means actuated by fluid
pressure for moving said holder in the other
direction, valves for controlling said trav-
ersing means and said shifting means,. a
cam shaft, and cams mounted. on said shaft
to actuate said valves in definite sequence.
21. In a machine for handling lamp.bulbs,
the combination with a holder arrangedto
hold a plurality of bulbs in a row, of a con-
troller comprising a cam with a group of
projections corresponding in number to the

number of bulbs in a row, and shifting

means actuated by eéach projection to move
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said holder longitudinally of the row of =

bulbs a distance equal to the distance be-
tween adjacent bulbs. o :

22. In a machine for treating lamp bulbs,
the combination with a holder. arranged to
hold a number, of bulbs in a row. of mecha-
nism actuated by fluid pressure to move said
holder longitudinally of the row of bulbs,

a valve arranged to cause said mechanism to-

move said holder one step when said valve

is-actuated, and a cam having a plurality of

projections each arranged to actuate said
valve, said projections being equal in num-
ber to the number of bulbs in the row. _
23. In a machine for treating lamp bulbs,
the combination with a movable holder ar-
ranged to hold .a number of bulbs in a row

and having a row of lugs corresponding in’

number with the bulbs in a row, of adtuat-

ing mechanism for imparting a step by step !

movement to said holder comprising a mem-
ber slidably mounted to reciprocate rela-

_tively to said holder, a spring-pressed pawl

mounted in said member to engage said lugs,

-and means for intermittently reciprocating

said member, whereby said holder is moved
longitudinally of the row of bulbs. o
24. In'a machine for treating lamp bulbs,

the combinaticn with a movable holder hav-
‘Ing a series of lugs thereon, of a reciprocat-
ing member mounted adjacent said holder,
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a spring-pressed pawl on said member to en-

gage said lugs, a fluid pressure device for
reciprocating said member, a:valve for said

‘device, and a control-cam for said vilve hav-

ing a plurality of projections each arranged

reciprocate and move said holder the dis-

“In witness whereof, I have he_feuntb ,s'et,'-
'y hand this eighth (8th) day-of Septem-

1 ber, 1908, - . .
_ WILLIAM R. BURROWS:
- "Witnesses : ' : '
2.0 CrameNnce T, Vaw Dergx, .

‘Casrees R. Coog,
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to actuate said-valve to cause said member to
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