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UNITED STATES PATENT OFFICE. 
WILLIAM R. BURRows, OF NEWARK, NEWJERSEY, ASSIGNOR. To GENERA, STECTRIC 

COMPANY, A CORPORATION of NEW YORK. - 

MACHINE FOR, HANDLING INCANDESCENT-LAMP BULBs. 

1,045,943. 
Application filed September 10, 1908. serial No. 452,453, 

Specification of Letters Patent. Patented Dec. 3, 1912. 

To attachom, it may concern: 
3e it known that I, WILLIAM. R. BURRows, 

a citizen of the United States, residing at 
Newark, county of Essex, State of New 
Jersey, have invented certain new and useful 
Improvements in Machines for Handling 
Incandescent-Lamp Bulbs, of which the foll 
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 automatically 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 holder. 
The customary device for handling incan 

descent lamp bulbs during manufacture of 
20 

the lamps and for storing 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 containing 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 
breakage, 
One 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 required, 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 
lanps are 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 tray's of soiled lamps in the ma 
chine and removes the trays of clean lamps 
after the machine has washed them and re 
placed then 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 

the tray moves with the tray holder. Some 
suitable for in of transfer or gripping mech 
anism is lmounted 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 mounted adjacent the 
ilovable holder and is arranged to pick up 
the bulbs from the holder and to place then 
where desired. in order to enable the trans 
fer mechanism to pick up the bulbs in any 
desired order, the tray holder and the trans 
fer mechanism are liiovable relatively to 
each other and are interconnected in such a 

has been operated to pick up one bulb taci to 
place it where desired, the relative movement 
Cf the holder and of the transfer mechanis) in 
brings another bulb within range of the 
transfer mechanisia, which picks it up when 
the linechanism is again actuated. In the 
preferred construction, the tray holder is 
luovably lounted and an actuating mecha 
nisin driven in definite relation to the trans 
fer mechanism is arranged to shift the 
holder back and forth with relation to the 
transfer mechanism so as to bring the bulbs 
int( operative irelation to the transfer mech 
anisian in any desired order. Since the trays 
are reciangular and have the bulbs arranged 
on then in parallel rosys, the tray holder is 
preferably moved longitudinally 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 
tion to the second row if bulbs, whereupon 
the holder is moved back along the second 
row of bulbs to enable the transfer mecha 
nism to pick up the bulbs in the second row. 
in succession. It is desirable but not neces 
sary that the transfer mechanism begin at 
the same point on each tray, and, therefore, 
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 
ifer 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. 
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movable holder by the transfer mechanism, 

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

with the cylinder in section, of a fluid pres 

2 

chine for washing the bulbs of the finished : 
lamps by mounting any suitable form of : 
washing device adjacent the handling mech 
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 tray-holder above described, and ar 
ranged to carry the soiled bulb through the 
various steps of the washing process. The 
soiled bulb is automatically placed in the 
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 from 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 in 

connection 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 
tion; Fig. 2 a side view in elevation of the 
transfer mechanism and the movable holder 

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 5-5 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 coöper 

ping device on the transfer mechanism; 
Figs. 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, 
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 ratchet lechanism 
forming part of the device shown in Fig. 11: 
Fig. 14 view rarily in Section 'showing the 
Jmovable member and spring-pressed pawl 

kind 
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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 ) (vable 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 
view at right angles to Fig. 18; Fig. 20 a 
Sectional 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 specification reference numerals 1 
to 0, inclusive, are used in pointing out the 
order 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 are 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 suitable 

travels. The form of mechanism 
shown in the drawings comprises a frame 
work 53, which travels back and forth on the 
rails 32 on rollers or other suitable anti 
fiction devices. The framework 53 is pro vided with guides or rails 54 set at right 
angles to the guides on the frame 51, and a 
tray holder or frame 55 constructed to firmly 
hold a tray of lamp bulbs is mounted to 
travel back and forth on the guides 54 at 
right angles to the movement of the frame 
work 53. The tray of lamps is set in the 
tray holder 55 with the rows of lamps par 
allel to the guides 52 and is moved both Ion gitudinally and transversely of those rows 
by any suitable actuating mechanism driven 
from a driving shaft 56 journaled in the 
frame 51. . . . 
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 actuating 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 5S, arranged to extend 
over the tray holder. is provided with any 
suitable bulb-gripping device, such as a 
vie; in cup 59, mounted on the end of the 
}orizontal portion 5S. The gripping device 
is actuated in any sititable way to grip and 
to release a bulb at certain times during the 

the bulb 
holder with a bulb in position: Fig. 19 a 
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movement of the transfer mechanism. 
Where the vacuum cup 59 is used as a grip 
ping device it is connected through the trans 
fer member to a vacuum pump and the con 
nections are automatically controlled, so 
that when the cup is brought into engage 
ment with he bulb the interior of the cup 
is connected to the vacuum pump and the 
suction is sufficiently great to enable the cup 
to lift the bulb out of the rack and to hold 
it as long as the vacuum is maintained. As 
best shawi i Fig. 2, the vertical portion 57 
of the transfer illenber is mounted on the 
frame 51 in guides 60, which permit the 

5 transfer member to rotate about the axes of 
the vertical portion 5 and also to slide lon 
gitudinally in the guides. The transfer 
member is rotated about its axis by means of 
a pinion 31 splined to the portion 57 of the 
transfer member and meshing with a rack 
{32, which is moved backward and forward 
by a face can 33 mounted on the driving 
shaft 56, while it is raised and lowered by 
means of it collar 64 engaged by a fork on 
one end of a pivoted lever 65, which has at 
the other end a roller arranged to follow the 
groove in face can 66, also mounted on the 
cliving shaft 56. The gripping of the bulbs 
by the vacuum cup 59 when the cup has been 
lowered into engagement with the bulbs and 
the release of the bulbs after they have been 
noved to the desireel point by the transfer 
mechanism is controlled from the driving 
shaft 56 by any suitable connections, prefer 
ably a flexible tube 67 . connected to the 
transfer member and put in communication 
with a vacuum pump by a valve actuated by 
the driving shaft 56. The preferred form 
of control valve, as shown in the drawings, 

40. 

58 

comprises a valve seat 68, shown in Fig. 6. 
which has two adjacent ports, one connected 
to the flexible tube 67 and the other to a 
vacuum pump, and a flat coöperating rotary 
valve 69, shown in Fig. 7, mounted on the 
driving shaft 56 and having bridging ports 
cut in it to counect the two ports in the sta 
tionary valve seat in certain positions of the 
valye. The cams 63 and 66 are so timed 
with relation 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 
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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 
ber about its axis, thereby swinging the 
vacuum eup in a half circle and bringing the 
bulb to the place where it is to be deposited, 
whereupon the valve (39 closes the passage 
between the vacuum cup and the ya gillili 

vacuum cup of the transfer mechanism may 
pick the bulbs from the tray in a definite and 
predetermined order, there must be 
diced after each bulb is lifted from the tray 
a relative movement between the transfer 
injecialism and the tray holder of the proper 
direction and extent to bring the vacuum 
cup 59 into alinement with the next suc 
ceeding bulb which is to be picked up. In 
the machine illustrated the transfer mecha 
hism does not change position on the frame. 
and tle t'ay holder is moved by an actuating 
mechanism which moves the framework 53. 
and, therefore, the tray holder longitudi 
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 
uun cup 59' one after another, while after 
the bulbs in, one row have been picked tip the 
tray holder 55 is shifted transversely of the 
rows of bulbs a distance equal to the dis 
tance between adjacent rows, thereby bring 
ing the end bulb of the adjacent row within. 
range of the vacuum cup. Since the bulb 
tlay is rectangular and the bulbs are ar 
ranged on it in parallel rows, all the bulbs 
can be brought within range of the vacuum 
cup by the novelinent 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 manner and in 
the correct time relation to the transfer 
mechanisini. The specific form of actuating 
rechanism shown in the drawing comprises 

shifting mechanism for moving the frame 
work 53 longitudinally of the rows of lanps 
and travei'sing mechanism foi' innoving the 
tray holder 55 transversely of said, rows. 
The shifting and traversing mechanisms are 

de tinned by a control shaft 70, which 
termines the different movements of the t1'ay 
holder, and is i; tui actuated in definite 
relation to the transfer mechanism and to 
the driving shaft 56 by means of an inter 
hittent gearing which imparts to the coin 
trol shift a step-by-step innovelanent, the nui 
ber of steps in the arrangement shown in the 
drawing corresponding to the number ef 
bulbs in the iray. The preferred form of 
internittent gearing for imparting the stel 
by-step novelli to the control shaft. is 
show) in lig. 5. 
atchet wheel 71 turned one tooth at a time 
at each evolition of the driving shaft 53 
by illeans of a spring-presse lawl’ 
mountel (; a swinging a ran ). which it 
triri is actuated by a can 4 on the liiving 
sluft it. 
The shifting mechanisin for ilaving the 

faile wrk 5:3 along the fi'aline 51 all the re 
pump and causes the cup to release, the bulb. by shifting the tray longitudinally of tile 

65 In order that the gripping device or rews of lamps is controlled by shifting calls 

pro 
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dinally of the rows of lamps. The travers 

cam D has a single projection which causes 
20 
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holder 53 to move one step transversely of 
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of the rows of lamps is controlled by trav 

tas three groups of projections on its pe 

mechanish the lamp which has the same 

mechanisin. 

4. 

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

sing cams C and D. As best shown in 
Fig. 3, each of the shifting cams A and B 
riphery, and the mechanism is so arranged 
that each projection on either of the shifting 
calms will cause the shifting mechanism to 
move the framework 53 one step longitu 
ing can Chas five projections, 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 in the other direction by one 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 
sie, and the lamps in the tray are corre 
spondingly numbered to indicate that each projection causes the actuating mechanishi 
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 No. 2 within range of 
the transfer mechanism. This action is re 
peated as the control shaft 70 rotates thereby 
bringing the lanps 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 can 
A causes a longitudinal movement of the 
framework 53 while at the same time pro 
jection S on traversing cam C causes the tray 
the row of lamps, the net result of the two 
movements being to bring lamp No. 8 with 
in range of the transfer mechanism. After 
the transfer mechanism has picked up lamp 
No. 8 the control shaft 70 causes the pro 
jection 9 on shifting cann 13 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 

When the end of the second 
row is reached and after lamp No. 16 has 
een picked up, the projection i? on the 

tra versing cam C causes the tray holder to 
be moved : 13the' S thereby bringing 
lamp N ge of the transfer 
mechanism. These operations are repeated 

is in the propel 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 try 
holder being moved step by step in one di 
rection along the guides 54 until finally the 
lamp No. 50 is picked up by the transfer 
mechanism, whereupon the projection 1 on 
the traversing can D causes the tray holder 
55 to move back to its initial position bring 
ing the lamp No. 1 within range of the trans 
felt mechanism. . 

The step by step novement may be in 
parted to the framework 53 and to the tray 
holder 55 by any for) of mechanism which 
will cause a movement of one step when 
actuated by one of its projections on either. 
the shifting or the control cams. In the 
mechanism shown in the drawings for giv 
ing a step by step movement the framework 
53 and the tray holder 55 are provided with 
a row of lugs or bars 75 and 76, the lugs 75 
on the framework 53 being equal to the 
maximum number of lamps in a row on the 
tray, and the distance between lugs being 
equal to the distance between the lamps in 
a row, while the number of lugs 76 (in the 
tray holder 55 is equal to the number of 
rows of lamps on the t'ay, and the distance 
between the ligs is equal to the distance be 
tween adjacent rows or lamps. The lugs (in 
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the framework and on the tray holder are 
engaged one after another by any suitable 
mechanism which will move both the fraine 
work and the tray holder by steps equal to 
the distance between lugs. The mechanism 
shown in the drawings for coperating with 
the iugs to produce a step by step movement 
comprises spring-pressed pawls 77 mounted 
on sliding members 7S which side in guides 
in such a relation to the two series of lugs 
75 and 76 that each spring-pressed pawl is 
normally in a position to catch behind a lug 
and thereby move either the framework or 
the tray holder. 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 trav 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 to drop into inoperative 
position and is lifted into engagement with 
the lugs with which it coöperates by a pin 
S1 mounted on the sliding member 78 in a 
position to engage and lift the locking paw 
79 so hat during the movement of the slid 
ing member 78 in the wrong direction the 
locking pawl is in engagement with one 
of the lugs, Since both the framework 53 
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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 are 
required for the framework and also for the 
itray holder, and in order to prevent one of the spring-pressed pawls from interfering 

O 

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 
the 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 

25 

30 

the retaining recess 83, thereby holding the 
spring pressed pawl 7 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, . 
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 
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ble-acting cylinders 84, 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 
in Fig. 10 is mounted in a casing 87 pro 
vided with an inlet port 88 shown in dotted 
lines and with two outlet ports S9 between 
which are two ports for the feed pipes 85. 
The valve 86 is actuated from the calms 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 can 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 figure, the upper feed pipe S5 
is receiving from the inlet port SS. fluid lin 

55 der pressure which holds 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 SS and permits the upper feed pipe 85 to discharge through the 
upper groove in the piston Valve into the 

35 
upper outlet or exhaust port 89. Each pro 
-jection on the cams on the control shaft 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 yalve and thereby caus 
ing one complete reciprocation of the sliding 
member 7S 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 sifting cams 
A and B and operated alternately to move 
the framework 53 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 coöperates 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 
S4, which has a stroke sufficient to move 
the tray holder from one outside row of 
lamps to the other 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. 
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The various parts of the handling mech 
anism above described are so proportioned 
that when a tray of lamps is placed in the 
tray holder in the position shown in Fig. 8, 
the transfer mechanism is operated during 
one revolution of the driving shaft 56 to pick 
up lanp No. 1, move it to the desired posi 
tion and there leave it, the control shaft 70 

95 

00 

at the same time being rotated one step by 
the ratchet wheel 71 and the pawl 72. 

After lamp No. 1 has been picked up and 
before the transfer mechanism returns to its 
initial position, the projection 2 on shifting 
cam Aactuates the valve S6 governing cylin 
der S4, thereby moving the sliding member 
7S corresponding to that cylinder, and calls 
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 S6 
and move the framework 53 another step. 
When the end of the first row is reached, 
projections on shifting can 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 
rows of lamps, thereby bringing lamp No. 8 
within range of the transfer mechanism, 
After lamp No. 8 is picked up, projection 9 
on the shifting cam B causes the cylinder 
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S4 to move the framework one step to the 
right to bring lamp No. 9 within range of 
the transfer inechanism. This movement 
continues and causes the lamps to be picked 
up in the sequence in which they are null 
bered in Fig. 3 until finally lamp No. 50 is 
reached, whereupon projection 1 on the 
traversing calm D causes the long stroke 
cylinder S4 to move the tray holder 55 back 
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 mechanism above described 

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 tiline of release of the lamp by the vac 
uum cup 59 may be controlled by varying 
the shape of the groove in the face cains (3 
and 66 and the arrangement of the ports in 
the valve 69. The order in which the lamps 
are picked up from the tray may also be 
changed by varying the relative positious 

2 5 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 thema 
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 fprm 
of washing device which is suitable for this 
purpose is shown in the drawings and con 
prises a frame 92 in which a spider 93 ha Y 
ing a plurality of arms is rotatably mounted 
on a hollow shaft 94 as shown in Fig. 19. 
In the specific form of machine shown in the drawings, the spider is provided with 
twelye arms 95 radially disposed about a 
hub, and each carries, as shown in Figs. 1S 
and 19, a rotatable shaft. 96, on the lower 
end of which is a beveled gear 97 in mesh 
with a beveledgear 98 mounted on the shaft 
99 which extends through the hollow shaft 
94 and is continually rotated at any desired 
speed by means of a pulley belted to the 
driving shaft 56. The spider 93 is intermit 
tently rotated from the driving shaft 50 
through an internittent gear 100 connected 
to the hollow shaft 94 through spur gears 
101. The spider has a step by step move 
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lment about its axis while the rotatable shafts. 
96 are continually rotating regardless of the 
position or novelinent of the spider. 
The spider 93 carries the lamps through 

the various steps of the Washing process ty 
lineans of any suitable form of bull) h;lder 
1)(junted en the end of each arm of the 
spider in a position to receive a bulb which 
has been taken from the tray by the transfer 
mechanism. One desirable foln of bill 
holdel' or clamp comprises a clamping jeli) 
ber 102 mounted on the end of the rotatalle 
shaft 96 and provided with a plurality of 
clamping jaws 193 which are pivoted on the 
clamping inelnbel' as shown in Fig. 20 and 
are moved into and cut of clapping posi 
tion by means of a control ring 104 which ce:- 
operates with inclined surfaces on the 
clamping jaws and is noved longitudinally 
of the rotitable -la?t 93 by any suitable 
clamp controlling mechanism. 
The lull) h; ider Ci clamp is automatically 

opened to receive a bul), then grip: the bulb, 
and after carrying the bulb through the 
Washing process is auto: natically opened by 
illy sliitabie automatic controlling mecha 
nism to release the clean bulb. A simple 
and reliable device, for crntrolling the clamp 
comprises rods 105 contected at one end to 
the controlling ring 104 and at the other end 
to a pivoted clamp actuator 106 mounted on 
each arm 9) of the spider and normally held 
by a spring 107 in a position to close the 
clamp so that the bull) is yieldingly held be 
tween the clamping jaws. The clamp actu 
at(, r is provided with a roller on the end and 
is moved at the proper time by a stationary 
calm 108 which is placed, as shown in Fig. 
17, in such a position that the holder which 
is within range of the transfer mechanism is 
held 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 clamp 
continuously rotates and intermittently re 
volves about the shaft of the spider during the Washing process. 
The bulb in the holder may be washed by 

various 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 which in turn is continuously driven by 
suitable gearing from the driving shaft 55. 
The bulb is then carried into the next posi 
tion where steam or hot water is thrown over 
the bulb from the steam pipe 112. The bulb 
is then carriedl into a talk 113 in which the 
water is maintained at the proper temper 
ature by means of a steam bile 114. . After 
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passing through the tank, the bulb is rinsed means for actuating said transfer mecha 
by Water delivered from a rinsing pipe 115 
and is then carried to the drying rollers 116 
which dry the sides of the bulb and also to a 
drying roller 117, which dries the tip of the 
bulb. As the thoroughly cleaned bulb re 
turns to its initial position the claimp actu 
at G' engages the stationary can, the clamp 
is released and the transfer mechanism re 
me:Yes the bulb from the bulb holder. 

Since in washing lams it is desirable to 
ireplace the ciean laimps in the tray so they 
may be conveniently stored the mechanism 
is arranged to interchange, lamps between 
the tray and the washing device. The cams 
and Yalve of the transfer mechanisini are so 
set and proportioned that the transfer mech 
anism picks up a soiled bulb from the tray, 
swings into a linement with one of the bulb 
holders on the washing device and places the 
bulb in the helder. The spider is then ro 
tated one step to bring a clean bulb on the 
next holder within range of the transfer 
mechanism, which thereupon picks up the 
clean bulb, swings, back and places it in the 
tray in the place of the soiled bulb while 
the spider remains stationary. The tray is 
then noved (ine step, the transfer 'l- t l step, the t fer mech 
nism picks up the next soiled bulb, swings 
back and places the sojled bulb in the holder 
formerly occupied by the clean bulb. As a 
result of these operations the lamps are in 
terchanged between the t'ay and the washing 
device, and after being washed are replaced. 
in the tray. The operator need only place 
a tray of soiled lanps in the tray holder and 
remove, the fray willen if has been filled with 
clean lamps. If the operator neglects to re 
move the tray, the lamps are washed over 
and over again until the tray is either re 
neved : the machine is stopped. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is, 
1. In a machine for treating lamp bulbs. 

the combination with two carriers for bulls. 
of a transfer menulber 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 moviiig said carriers and said 
member relatively to one another and actu 
ating said gripping meals 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 transfer mechanism 
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for alternately picking up a bulb from one 
holder and placing it in the other when actu 
ated, and means controlled by said driving 

nism while said holders are stationary. 
3. In a machine for treating lamp bulbs, 

the combination with two carriers for the 
ibulbs, of a transfer mechanism comprising a 
gripping device mounted to pick up the 
bulb from either of sail carriers and to de 
liver said bulb to the other carrier, driving 
means for moving said carriers and said 
transfer mechanism relatively to one an 
other to cause said gripping device to auto 
natically 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 
Irelation to the bulbs in said second carrier to 
cause said mechanism to pick up from said 
second carrier and deliver to said first car 
rier a predetermined number of bulbs. 

4. In a machine for treating lamp bulbs, 
the combination with two movable carriers 
for the bulbs and common driving means for 
moving said carrie's in definite relation to 
each other, of a transfer an an inted be 
tween said callie's to rotate and to slide 
along its axis of rotation, a bulb gripping 
device mounted on said arm to engage the 
bulbs in either of said carriers. neans con 
trolled by said driving means for rotating 
and sliding said arm to bring said gripping 
device first into gripping relation to the 
bulbs in one carrier and then into gripping 
relation to the bulbs in the other carrier, 
and means actuated by said driving means 
for causing sail gripping device to first pick 
up the bulb from one carrier and deliver it 
to the other, and then pick up the bulb from 
said second carrier and deliver it to the first 
carrier. . 

5. In a machine for handling lamp bulbs, 
the combination with two movable carriers 
for the bulbs, of a transfer mechanism com 
prising a gripping device mounted to move 
into gripping relation to the bulbs in either 
carrier and means for moving said gripping 
device into gripping relation first to one 
carrier and then to the other to alternately 
transfer bulbs from the first carrier 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-. 
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lism to maintain said carriers in definite 
relation to each other during movement of 
said mechanism and to shift said carriers 
alternately sifter each movement of said 
mechanism. . . . 

6. In a machine for handling lamp bulbs. 
the combination with two movable carriers . 
for the bulbs. of a transfer mechanism conn 
prising a gripping device movably jointed 
to pick up bulbs from either carrier and 
means for moving said device to pick up a 
bully from one carrier and then from the 
other, of common driving means for said 
carriers and said mechanism connected to 
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actuate Said mechanism to transfer a bulb 
from the first carrier to the second, then hold 
said mechanism inoperative and move said 
carriel's relatively to each other, and then 
again actuate said mechanism to transfer a 
bull) from the second carrier to the first. . . 

. In a machine for washing lamp bulbs, 
the combination with two relatively movable 
holder's for the bulbs, and driving means for 
inviig said helder's step by step in definite 
relation to each other. of a transfer mecha 
nisian constructed to pick up a bulb from the 
first holder and deliver it to the second and 
to pick up a bulb from the second holder 
and deliver it to the first, and connections 
between said transfer mechanism and said 
driving neans for causing 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. 

S. in a device for handling lamp bulbs, 
the combination with two movable bulb car 
liers, and driving means for alternately 

5 linoviing said carriers, of a transfer mecha 
nism having a gripping device mounted to 
pick up a bulb from either of said carriers 
and deliver it to the other, and connections. 
between said driving means and said mecha 
hism for actuating said nechanism in re 
sponse to movement of either of said car 
riers to cause said gripping device to pick up 
a bulb from the carrier which was moved 
and to delive1 it to the oth' carrier which 
remained stationary. . . 

9. In a machine for handling lamp bulbs. 
the conibination with a holder arranged to 
hold the bulbs in parallel rows in prede 
termined order. of a transfer mechanish 
for handling bulbs brought within range of 
said mechanism, driving means for actuat 
ing said transfer mechanism, and actuating 
means controlled by said driving means to 
move said holder and said transfer mecha 
hism relatively to each other to bring the 
predetermined order. 

10. In a machine for handling lamp bulbs. 
the contination with a holder arranged to 
lold the bulbs in parallel rows in predeter 
mined order, of a transfer mechanism for 
andling bulbs brought within range of said 

bulbs, within range of said mechanism in a 

nechanism. driving means for actuating 
said transfer mechanism, actuating means 
said holder and said transfer mechanism 
relatively to each other to bring the bulbs 
within range of said mechanism in a pre 
deternlined order, and a manually-controlled 
device for controlling said actuating means 
independently of Said driving means. 

11. In a machine for handling-lamp bulbs, 
the combination with a holder arranged to 
hold the bulbs in parallel rows in predeter 
mined order, of a transfer mechanism for 

controlled by said driving means to move 
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handling bulbs lirought within range of 
said mechanish), driviug means for act at 
ing said transfer mechanisian, and actuating 
means for said holder controlled by said 
driving means to move said holder in two 
directions at right angles to each other to 
bring the bulbs within range of said trans 
fer mechanish in predetermined succession. 

12. In a machine for handlinigianip bulls. 
the combination with a holder arranged to 
hold the bulbs in rows, of a transfer mecha 
hism arranged to handle the bulbs lorought 
within range of said lechanism, driving 
means for actuating said transfer incla 
lism, and actuating means controlled by said 
driving means to love said holder and said 
tralis felt mechanish relatively to each other 
to bring the builhs in each row within range 
of slid transfer mechanisin in succession. 

13. In a machine, fol' treating lala bulbs. 
the contination with a novable holder al 
ranged to ihold tie. kills in parallel rows, 
of a transfelt liechanish arranged to re 
move a bulb fro; the holder when act lated, 
shifting means for moving said holder to 
bling said transfer injecihanism into oper 
ative l'elation with bulbs in each row in 
succession, and travel'sing leans for shift 
ing said holden', to bring said transfer mecha 
nisian into operative relation to the adjacent 
low of bulbs. 

14. In a lilachine for handling lamp bulbs. 
the cohabilation with a novable holder for 
holding the sulbs in parallel rows, of a 
transfer mechanisin arranged to handle each 
bulb within the range of said mechanism, 
driving meals for actiiating said transfer 
hechanism, and actuating means for said 
holder comprising traversing means for 
1}}} \ing said holder transversely to bring in 
siccession rows of bulbs into a limeiet with 
saic transfer niechanish, and shifting means 
a '': Inged to intermittently move said holder 
longitudinally of each row in steps corre 
sponding in number to the bills in said row 
to bring the bulbs within range of said 
transfer mechanism in succession. 

15. In a machine for handling lamp bulbs, 
the combination with a novable holder al 
'anged to hold the bulbs in parallel rows, 
of a transfer mechanism arranged to handle 
each bulb brought within range of said 
mechanism, driving means fer actuating said 
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transfer mechanism, and actuating means 
controlled by said driving means to shift 
said holder longitudinally of said rows in 
steps of requisite length and illumber to 
loing the bulbs within range of said trans 
fer mechanism in succession and trans 
versely of said rows equal to the distance 
between the rows whereby the bulbs in ad 
jacent rows are handled in succession. 

16. In a machine for handling lamp bulbs, 
the combination with a holder arranged to 
hold the bulbs in rowsand-mounted to move 

  



1,045,948 

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 

5 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 
said holder transversely of said rows in steps 
equal to the distance between said rows, 
shifting means arranged to move said holder 
longitudinally of said rows in steps corre 
sponding with the distance between the 
bulbs in said rows, and a controller ar 
ranged to operate said traversing means to 
shift said holder one step and subsequently 
operate said shifting means to move said 
holder by steps corresponding in number to 
the number of articles in one of said rows. 

18. 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 for moving sai 
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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 

35 the distance between rows, and the length of 
one row. . - 

19. In a machine for handling lamp bulbs, 
;: the combination with a holder arranged to 
0 both transversely, and longitudinally of said 

rows, of two shifting devices arranged to 
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 camshaft pro 
vided with two shifting cams, each having 
groups of projections to control said shift 
ing devices alternately, a traversing cam 

45 

having a plurality of projections for con 
50 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 camshaft by steps equal to the 
shifting cams. distance between the projections on said 

20. In a machine for handling lamp bulbs, 
the combination with a holder mounted to 
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other, of traversing means actuated by fluid 

holder transversely of said rows, shifting: 

hold the bulbs in rows and mounted to move and means for intermittently reciprocating 

move in two directions at right angles to each 

9 

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 
calm 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 arranged to 
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 each 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. 

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 
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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 actuat 
ing mechanism for imparting a step by step: 
movement to said holder comprising a men 
ber slidably mounted to reciprocate rela 
tively to said holder, a spring-pressed pawl 
mounted in said member to engage said lugs, 
said member, whereby said holder is moved 
longitudinally of the row of bulbs. . . . . 

24. In a machine for treating lamp bulbs, 
the combination with a movable holder hav. 
ing a series of lugs thereon, of a reciprocat 

gage said lugs, a fluid pressure device for 
reciprocating said member, a valve for said 
device, and a control cam for said valve hav ing a plurality of projections each arranged 
reciprocate and move said holder the dis 
tance from one lug to the next. . . . . . . 
in witness whereof, I have hereunto set 

my hand this, eighth (8th) day of Septem 
| ber, 1908. 

..". WILLIAM R. BURROWS. 
Witnesses: CARENCE TVANDEREN, 

CáARLEs R. Cook, 

ing member mounted adjacent said holder, 
a spring-pressed pawl on said member to en 
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to actuate said valve to cause said member to 
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