
July 15, 1941. v. H. WAN SANT 2,249,098 
: EXHAUST MACHINE 
Filed Aug. 10, 1939 8 Sheets-Sheet 1 

S 
/49 

-3 3 

N 
Rze SN sa 

WW/AW/OAR 
M A7. WAW SAM7 

  

  

    

  

  

  

  

  



July 15, 1941. v. H. van SANT 2249,098 
EXHAUST MACHINE 

Filed Aug. 10, 1939 8 Sheets-Sheet, 2 
/93 235 

4. 432 s 
N NS 
e 

I 
SS Ma ZZZZZZZ 

/W/AW7OA 
M. A. WAWSAW7 

A77OARWAY 

BY 

  

  

    

  

  



July 15, 1941. v. H. VAN SANT 2249,098 
EXHAUST MACHINE 

Filed Aug. 10, l939 8 Sheets-Sheet 3 

2 22O 

resses==s=less--------- 

$YS6 % 2 22 A. 
s 

. 

/W/AW7OAP 
Y H. WAW SAWT 
6R, no-weat 

477OAwar 

  

  

  

  

  

    
  

  

  

  

  

  



July 15, 1941. v. H. van SANT 2,249,098 
EXHAUST MACHINE 

Filed Aug. 10, 1939 8 Sheets-Sheet 4 

99.34 98 

l 
4900 

% 

A77OAPWAY 

  

  

  

  

    

    

  



July 15, 1941. V. H. VAN SANT 2,249,098 
EXHAUST MACHINE 

Filed Aug. 10, 1939 8 Sheets-Sheet 5 

s S 

WW/AW7OAP 
M A7. WAWSAW/ 

Y 

6.R y ul-4- 
As 

    

  

  



V. H, VAN SANT 2,249,098 July 15, 1941. 
EXHAUST MACHINE 

8 Sheets-Sheet 6 Filed Aug. 10, l939 

A^ 6.R. ca. 
A77OARWA1 

  





July 15, 1941. v. H. VAN SANT 2,249,098 
EXHAUST MACHINE 

Filed Aug. 10, 1939 8 Sheets-Sheet 8 

234 233 7 4OO 
Y SC/ 123/ i. 2281E-227 

N & 223 
S N N N 
Š 
S A 

Ns- 4. a T- al-49 S4.- ... I : . . NS Sl-lt 6-32 

233 4oo 
8 

e /23/ 
230–66, f/G 23 
223 227 

225-1 
224 : 

1223 223 

: 
: 8. 

226 

255% -222 
. 

22O 2/8 
2/3 // 

/7212 
2O : A 

- 9. 

2/6 
63 MS 268 275 ABV-27 

WW/AW7OAP 
M A 24/VSAW/ 

      

  



Patented July 15, 1941 2,249,098 

UNITED STATES PATENT OFFICE 
2,249,098 

EXHAUSTIACH NE 

Victor H. Wan Sant, Westfield, N.J., assignor to 
Western Electric Company, Incorporated, New 
York, N.Y., a corporation of New York 

Application August 10, 1939, Serial No. 289.385 
(C. 250-27.5) 23 Cairns. 

his invention relates to exhaust machines, 
and more particularly to machines for exhaust 
ing and Sealing Off Vacuum tubes. & 
An object of the invention is to provide an 

efficient automatic exhaust machine for Wac 
uum tubes. 
With this and other objects in view, the in 

Vention comprises an exhaust machine having 
a table Supporting exhaust sockets for tubula 
tions of Vacuum tubes to be exhausted and grip 
ping contacts for the lead Wires of the Vacuum 
tubes, the table being indexed to move the tubes 
fron loading position through an Owen, where 
the tubes are evacuated while being heated, after 
Which the tubes are moved through positions 
Where they are Subjected to high frequency Coils, 
to free remaining gases in the tube and to flash 
a getter in each tube for completing evacuation, 
sealed off, removed from the table and deposited 
in a chute, and the remaining tubulations pulled 
from the exhaust Sockets and ejected. A sta 
tionary distributor, about which the table travels, 
controls the opening and closing of the gripping 
contacts and the closing of electrical circuitS 
therethrough while control means for Operating 
doors of the oven, the movement of the high fre 
quency coils, the sealing off unit, and the tubula 
tion puller extend through a hollow member co 
axial with the distributor. - 
Other objects and advantages will be apparent 

from the following detailed description when 
taken in conjunction with the accompanying 
drawings, wherein 

Fig. 1 is a top plan view of the exhaust ma 
chine 

Fig. 2 is a vertical sectional view taken Sub 
stantially along the line 2-2 of Fig. 1; 

Fig. 3 is a fragmentary horizontal Sectional 
view illustrating the driving mechanism and the 
cams for actuating various units; 

Fig. 4 is a horizontal sectional view illustrat 
ing the indexing means for the table; 

Fig. 5 is an enlarged fragmentary detailed view 
of a portion of this means; - 

Fig. 6 is a fragmentary vertical sectional view 
taken along the line S-6 of Fig. 5; 

Fig. 7 is a fragmentary vertical sectional view 
illustrating the oven door operating mechanism; 

Fig. 8 is a fraginentary front elevational view 
of a portion of the table illustrating one exhaust 
socket and one set of gripping contacts; 

Fig. 9 is a fragmentary sectional view taken 
alcing the line 9-9 of Fig. 8: 

Fig. 10 is a fragmentary top plan View of a 
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portion of the table illustrating the gripping Con 
tacts in open position; 

Fig. 11 is a similar fragmentary top plan view 
of the table showing the gripping contacts in 
closed position and included in electrical cir 
cuits; 

Fig. 12 is a similar fragmentary top plan view 
of the table illustrating the gripping contacts 
in closed position when not included in electrical 
circuits; ; 

Fig. 13 is a fragmentary sectional view illus 
trating the mechanism for moving the high fre 
quency coils toward and away from the tubes; 

Fig. 14 is a fragmentary sectional view of the 
tube puller; - . 

Fig. 15 is a fragmentary side elevational view 
of the tube puller; , 

Fig. 16 is a front elevational view of that shown 
in Fig. 15; - 

Fig. 17 is an enlarged fragmentary sectional 
view of the gripping chuck of the tube puller ad 
jacent the associated parts; 

Fig. 18 is a top plan view of the structure 
shown in Fig. 16; 

Fig. 19 is a fragmentary vertical sectional view 
of the machine illustrating the sealing off mech 
anism; 

FigS. 20, 21, 22 and 23 are fragmentary detailed 
views taken at various angles of the sealing off 
unit; 

Fig. 24 is a top plan view of the tube support 
ing and ejecting portion of the sealing off unit, 
and 

Fig. 25 is a schematic view illustrating the 
distributor. . . . . 

Referring now to the drawings, particularly 
FigS. 1 and 2, it will be noted that the exhaust 
machine has a housing 30 for the drive mech 
anism, the top portion of the housing being aper 
tured adjacent its center for the passing of vari 
ous actuating elements therethrough. Upon the 
housing 39 adjacent the aperture therein is 
mounted a base plate 3 upon which is fixedly 
mounted a stationary fluid controlling element 
32 having a plurality of equally spaced paSSage- . . . 
Ways 33 equal in number to the number of ex 
haust sockets 34 on a table 35. Certain of the . 
passageways 33 are connected through pipes. 38 
to vacuum pumps (not shown) for evacuating 
the tubes, illustrated at 48 (Fig. 13). A movable 
fluid controlling element 42 is disposed upon the 
stationary element 32 and has passageways 43 
positioned to communicate with the passageways 
33 of the stationary element at each of the rest 
positions of the table 35. The stationary ele 

  



2 
ment 32 as well as the base plate 3 serve as 
bearings for a Geneva, gear 45 (see Figs. 2, 4, 5 
and 6) upon which is mounted the table 35 hav 
ing the cross sectional contour as illustrated in 
Fig. 2. In this figure the table is shown as hav 
ing an inner annular portion 46 with an annular 
fiange resting in a horizontal plane upon the 
Geneva, gear and secured thereto, and an outer 
annular portion 7, the annular portions 46 and 
All being connected with a horizontal annular 
portion 48 extending outwardly beyond the Wer 
tical annular portion 47 to Support an insulating 
ring 49 and a plurality of exhaust sockets 34 and 
gripping contacts which will hereinafter be de 
Scribed. 
The driving means for the table may be foll 

lowed from a drive motor 55 shown in Figs. 2 
and 3 and traced to the Geneva, gear, by view 
ing Figs, 2 to 6 inclusive. The motor 55 is op 
eratively connected to a shaft 56 through a belt 
5 and pulleys schematically shown in Fig. 2. 
From the shaft 56 the driving means is traced 
to a shaft 58 through a belt 59, connected to these 
shafts by suitable pulleys, the shaft 58 being con 
nected through a chain of gears, housed at 60, 
to a pinion 6. 

Referring now to Figs. 2 and 3, it will be noted 
that the pinion 6 drives a gear 62 which, in turn, 
drives a cam shaft 63 upon which is fixedly 
mounted a gear 64. The gear 64 drives a pinion 
65 which is mounted upon one end of a shaft, 
the latter having fixed to the other end thereof 
a bevelled gear 66. It will be noted that the 
shaft 63 as well as the shaft supporting the pinion 
6 and bevelled gear 66 are journalled in bearings 
Supported by suitable brackets 68 mounted in the 
housing 30. The housing 60 for the chain of gears 
is also mounted in the housing 30. 

Referring now to the bevelled gear 66, attention 
is directed to Figs. 2, 3 and 6, which illustrate 
the interengagement of this bevelled gear with a 
bevelled gear 70 which is fixed to a shaft 7 jour 
nalled in a bearing 72, extending through the 
upper portion of the housing and Secured thereto. 
The upper end of the shaft 7 f has a member 73 
fixed thereto for supporting a Geneva, pin or 
roller 74 eccentrically with respect to the axis of 
the shaft If, for causing movement of the gear 
45, and a locking element 75 conditioned to enter 
recesses 76 positioned between pin receiving slots 
8 in the gear to lock the gear against movement 
between each intermittent movement caused by 
the pin 74. 
Attention is again directed to Fig. 2, where 

there is illustrated a tubular member 80 disposed 
concentric with the axis of the table 35 and the 
fluid controlling elements 32 and 42 and extend 
ing through central apertures of these elements 
as Well as a central aperture in the base plate 3. 
The tubular member 80 is fixed to the base plate 
in any suitable manner and serves as a bearing 
for the movable element 42. 
The tubular member 80 also rigidly supports 

a distributor 83, as illustrated in Fig. 2. The out 
er wall of the distributor 83 supports four rows 
of suitably spaced terminals 84 at the positions 
Where it is desirable to include electrical elements 
of the vacuum tubes in electrical circuits at the 
various stations during their cycle of travel with 
the table. The terminals 84 are illustrated in 
Figs. 9 and 11 and the manner in which they in 
clude the elements of the vacuum tubes in the 
circuit. Cams 86, shown in Fig. 10, are also 
mounted upon the distributor 83 to cause mech 
anism to be actuated to control the gripping 
contacts. The approaching ends of the terminals 
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2,249,098 
84 are bevelled, at 87, and the approaching ends 
of the cams 86 are bevelled, at 89, so that the 
inner ends of push rods 90 may readily ride there 
lipOn. 
As illustrated in Figs. 2, 9, 10, 11 and 12, the 

push rods 99 extend through and are movable in 
insulated bushings 9 mounted in the vertical 
annular portions 46 and 47 of the table 35. The 
push rods are normally urged inwardly toward 
the distributor 83 by concentrically mounted 
springs 94 but are limited in their movement by 
annular stop members 95 mounted thereon. 
In the present embodiment of the invention 

there are four push rods 90 at each location on 
the table 35, there being one push rod for each 
set of gripping contacts shown in Figs. 8 to 12 
inclusive. Each set of gripping contacts is com 
posed of a stationary contact 98 rigidly mounted 
upon the insulating member 49 of the table 35 
and insulated from the latter. A movable con 
tact 99 of each set of gripping contacts is fixedly 
mounted upon the upper end of a shaft or pin 
99 which is suitably journalled in a bearing O 

extending through the insulating member 49 and 
the portion 48 of the table 35 and insulated from 
the latter. An arm 93 fixed to the shaft foo 
carries a terminal 04 at its outer end which is 
electrically connected to a flexible conductor 95. 
The sets of gripping contacts are substantially 
identical in construction and in conformity with 
the structure just described, yet, by viewing Figs. 
8 and 9, it will be noted that the lengths of the 
shafts (8 and particularly the positions of the 
terminals 4 supported by the arms 93 of each 
Set valry in staggered relation so as to allow for 
the positioning of the push rods 90, as illustrated 
in Figs. 9 to 12 inclusive. The arm 3 of each 
Set of gripping contacts is provided with a helical 
Spring 8 to normally urge the movable contact 
99 toward the stationary contact 98 to firmly grip 
a lead Wire of a vacuum tube when disposed 
therebetween. In Fig. 9 it will be noted that the 
conductors 05 are connected electrically to the 
bushings 9 supported by the vertical annular 
portion 47 of the table, thus electrically connect 
ing the individual gripping contacts to their re 
spective push rod 9. 
The exhaust sockets 34 are of suitable type, 

for example, a type having apertured flexible 
tubulation receiving members housed in metallic 
casings, with their apertures communicating with 
valves to controlled by cam levers fff, illus 
trated in Figs. 2, 8 and 9. The valves 0 are 
shown in open position, with their levers 
extending downwardly, positioned to be moved 
into a horizontal or closed position by suitable 
means should the vacuum tube associated there 
With be defective. Each valve O is connected 
by means of a suitable pipe line 2 to its re 
Spective passageway 43 in the fluid controlling 
element 42. Through this means each tube, un 
less it has a leak therein, is disposed in communi 
cation with a vacuum pump (not shown) at de 
sired stations during the indexing of the table. 
A stationary oven 29, arcuate in general con 

tour and of the cross sectional structure illus 
trated in Fig. 2, is supported by a plurality of 
brackets 2 rigidly mounted upon an annular 
member 22 fixed to the tubular member 80. The 
lower portion of the oven is open to allow the 
movement of the vacuum tubes, supported by the 
exhaust sockets on the table, therethrough but is 
closed to the atmosphere by stationary arcuate 
members 23 mounted upon the lower portion of 
the Oven and having their lower surfaces posi 
tioned closely adjacent to the insulating member 
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49 to allow movement of the table relative to the 
member, yet eliminate as completely as possible 
loss of heat from the oven. The oven is heated 
by any suitable means, such as by electrical ele 
ments 24, and is suitably insulated as at 25. 
By viewing Fig. 1, it will be noted that the en 
trance end 28 and the exit end 29 of the Owen 
are arcuate in general contour, each of these ends 
being provided with openings 39 which are suffi 
ciently large for the passage of the exhaust Sock 
ets with the vacuum tubes therein, and the grip 
ping contacts therethrough. 

Door Operating mechanism. 
Doors 3 and 32 are provided for the ends 28 

and 29, respectively, of the oven and conform 
thereto. These doors are so positioned and oper 
ated that they will be moved simultaneously-into 
Open position to allow the tubes to Simultaneously 
enter the entrance end and leave the exit end of 
the oven. As illustrated in Figs. 1 and 2, the 
doors 3 and 32 extend more than the full 
height of the oven and have supporting brackets 
35 and 36, respectively, pivotally supported at 
37 and 38, respectively, on the adjacent brack 

ets 2. The supporting bracket 35 has a por 
tion which extends rearwardly from its pivot 3 
to pivotally support, at 40, the outer end of a 
connecting rod is , the inner end of which is 
pivotally supported by an arm 42. The support 
ing bracket 33 of the door 32 has one end of a 
Connecting rod 3 pivotally connected at 44 
thereto, between the pivot 38 and the door f32, 
the other end of the connecting rod being pivot. 
ally connected to the arm f42 as shown in Fig. 1. 
By viewing Figs. 1, 2 and 7 it will be noted that 

bearing brackets 45 and 46 are positioned in 
the tubular member 8t, the former being disposed 
in the upper portion of the tubular member While 
the latter is disposed near the lower portion 
thereof. A vertical shaft 48 extends through 
bearings in the brackets 45 and 46 and has the 
upper portion thereof rigidy secured to the arm 
42 while the lower portion of the shaft has an 
arm 49 rigidly mounted thereupon, that is, Se 
cured against rotation relative to the shaft 48 
other than for adjustment. With respect thereto. 
By viewing Fig. 3, it will be observed that the arm 
49 has one end in the form of a yoke for pivot 

ally supporting one end of a link 50, while the is 
other end is threaded for adjustment to vary the 
distance of its pivotal connection With the link 
5) relative to the shaft 48. This is the means 

for varying the distance in which the doors 3 
and 32 are moved relative to their respective 
openings 30. In other words, if the link 5 is 
given a definite movement by a mechanism soon 
to be described, variations in the distance between 
the pivotal connection of the link With the arm 

9 and the axis of the shaft 48 will vary the 
distance the shaft 48 will rotate, thus varying 
the distance of movement of the doors relative to 
their openingS. - 

As illustrated in Figs. 3 and 7, the link 5 is 
pivotally connected to a cam element 54 Sup 
ported by and guided in its movement by guide 
members 55 and 56 receivable in elongate aper 
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tures in the cam element 54 to thus support and 
allow longitudinal movement of the can element 
along a definite path. The guide member 55 is 
disposed upon a rod 57 supported by the brack 
ets 68 while the guide member 58 is disposed 
upon the shaft 63. The end of the element 54 
opposite the link 59 supports: a cam roller 69 
positioned to engage a can 6 fixedly mounted 

3 
upon the shaft 63 and having a high portion 62 
positioned to cause movement of the element 54 
to open the oven doors and after a predetermined 
interval of time to allow closing of the doors by a 
spring 64 connected to the element 54 to move 
the element in the opposite direction from that in 
Which the element is moved by the cam. 

High frequency coils 
During the travel of the Vacuum tubes With the 

table they are subjected to high frequency coils 
f), f, 72, 3, 4 and 75 in successive stages. 
The high frequency coils are suitably mounted 
upon a reciprocable Support 18 and are included. 
in desired circuits which are opened and closed 
at predetermined intervals during the indexing 
of the table. It is necessary that the coils be 
raised and lowered to allow for the indexing of 
the table. This is brought about through mecha 
nism illustrated in FigS. 1, 2 and 13. It Will be 
noted that the support 8 has guideways in a 
member 9 fixed to the support and conditioned 
to ride vertically on a track. 80 extending later 
ally and mounted upon the distributor 83, as 
illustrated in Fig. 13. A projection on the men 
ber 19 provides means for pivotal connection 
thereof With a connecting rod 8t, the latter 
being threaded at its upper end for adjustable 
connection with a nut 82. The nut 82 supports 
a pivot 33 connecting it to the outer end of a 
lever 84 mounted upon an adjustable pivot 85. 
The pivot 35 has reduced end portions movably 
disposed in slots 88 of a bracket 87, the latter 
being rigidly mounted upon the annular member 
22. As illustrated in Fig. 1, one end of the pivot 
85 has a Worm gear. 90 mounted thereupon 
Which interengages a Worm 9 journalled in 
bearings in the bracket 87 and conditioned to 
be rotated through a hand wheel 92. With this 
mechanism, adjustinent of the Worm Will cause 
movement of the pivot 85 relative to the ends 
of the lever 84 varying the effective movement 
of the lever to vary the positions of the high fre 
guel Cy Coils With respect to the tubes. This is 
an important feature in that it is essential in 
locating the effective heat of the coils at definite 
positions relative to the parts thereof to be 
affected thereby. 
The inner end of the lever 84 is pivotally. 

connected to links. 95 which connect the lever 
to a connecting rod 96, the latter extending 
downwardly through journals in the journal 
brackets 45 and 46. The connecting rod 36 
is normally urged downwardly by a compression 
Spring S8 and is connected at its lower end to a 
cam lever 99 through links 200. The can lever. 
f$9 is pivotally mounted on the rod 57 and 
has a cam roller 292 mounted upon the opposite 
end thereof and positioned to ride in a cam 
groove 203 of a cam 294. The cam 204 is fixedly 
In Olunted on the can shaft 63 and is driven 
through the power means previously described. 
During the intermittent reciprocable movement 
of the high frequency coils, they are constantly 
guarded by an element 208, this element being 
of the general contour illustrated in Figs: 1 and 
13 and Secured to the support 78. , 

Sealing off unit 
After the tubes under test have passed the 

stations where they are subjected to the high 
frequency coils, they arrive at the station where 
they enter a Sealing off unit indicated generally 
at 2?. This unit is illustrated more in detail 
in FigS. 19 to 23, inclusive. As will be noted in 

  



4. 
Fig. 1, a tube support 2 f f is notched at 2:2 to 
receive the tubulation of the exhaust tube, be 
ing moved into that position, and has retaining 
springs 23 mounted thereon positioned to 
straddle the tube. The support 2 is of Suffi 
cient size for the tube to rest upon When the 
time is present for sealing off and ejecting the 
tube. An arm 2 4 extending outWardly from 
the support 2 ft pivotally mounts the support 
on a shaft 25 and extends outwardly at an 
angle from the shaft as illustrated in Fig. 23, 
where it is resiliently connected to an arm 2 is, 
the latter being fixed to the shaft. The resilient 
connection of the arms 24 and 26 consists of 
an adjustable screw 2A7 carried by the arm 2 i 
and extending freely through an aperture in 
the arm 24 where it supports a compression 
spring 28 positioned between the head of the 
Screw and the arm 24 to cause movement of 
the arm 2A4 when the arm 26 is moved. The 
shaft 25 is rotatably carried by a bracket 220 
which extends around the back Or the right Side 
(Fig. 24) of the support 2 where it is mounted 
upon a reciprocable rod 222. The rod 222 is 
slidable vertically in a bearing 223 supporting 
a key 224 positioned in a keyway 225 of the rod 
222 to permit longitudinal movement of the rod 
relative thereto yet prevent rotation of the rod. 
The bearing 223 is carried by a bracket 226 
mounted upon the annular member 22. Upon 
the upper portion of the rod 222 is disposed a 
threaded member 227, receiving an adjusting 
nut 228 conditioned for adjustment of the rod 
to vary the position of the support 2 relative 
to the vacuum tubes. The nut 228 supports a 
lock screw 230 at a portion where the nut is 
split to make possible a locking of the nut in 
any desired adjusted position. A yoke 23 piv 
otally supported by the nut 228 is connected to 
the outer fork-like end of a lever 233, the latter 
being pivotally supported at 234 and connected 
at its inner end to an actuating rod 235 by links 
236. The rod 235 in a similar manner to the 
rod 96 is reciprocable in bearings in the brack 
ets f45 and 46 and is normally urged down 
wardly by a compression spring 238. The lower 
end of the rod 235 is connected to one end of 
a cam lever 240 through links 24. The cam 
ever is pivotally supported by the rod 57 and 
supports, at its other end, a cam roller 243 posi 
tioned to ride in a cam groove 244 of a cam 245, 
the latter being mounted upon the shaft 63. 
Through the actuation of the cam 245 the rod 

222 is moved upwardly to a predetermined posi 
tion allowed to remain in that position for a 
limited time, after which its upper movement 
is continued to cause rotation of the shaft 25 
to move the support 2 arcuately about the 
shaft to move the tube in that position away 
from the table and deposit the tube in a chute 
(not shown) to direct it to a receptacle or other 
suitable means to receive the tubes. The means 
for rotating the shaft 2 5 consists of a rack 25, 
mounted for vertical movement in the bracket 
220 and supported by a compression Spring 25 
which is disposed concentric therewith, the low 
er end of the spring resting in a recess in the 
bracket while the upper end of the Spring abuts 
an arm 252. An adjustable stop 253 carried by 
an element 254 is positioned for engagement 
with the arm 252 during vertical movement of 
the rod 222. The upper end of the element 254 
is rotatably supported upon the stationary 
bracket 223 and has a semi-circular portion 255 
adjacent its lower end including an arcuate 
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groove 256 for receiving a threaded member 257. 
The threaded member 25 is movable in the 
arculate groove yet is provided with a tongue 
interengaging the groove for the locking of a 
guide member 260 in operative or inoperative 
positions through the aid of a nut 26. The 
guide member 260 is pivotally supported at 262 
on the element 254 at a position coaxial With 
the groove 256 to permit swinging of the ele 
ment arcuately about its pivot through the aid 
of the nut 26 and the threaded element 257, 
the latter extending through the guide member. 
That portion of the guide member beneath the 
threaded member 257 has an elongate aperture 
265 to receive a pin 266 carried by the bracket 
229. 

Referring now to the rack 250, it will be noted, 
by viewing Fig. 22, that a shaft 268 has a pinion 
270 mounted thereon for interengagement with 
the teeth of the rack and to cause rotation of 
the Shaft when moved With the bracket 24 rela 
tive to the rack, due to engagement with the stop 
253 during Vertical movement of the rod 222. 
In Figs. 20 and 21 the shaft 268 is shown as Sup 
porting a worm 2f intermeshing with a worm 
gear 272 mounted upon the shaft 25. There 
fore, relative movement of the rack 250 and 
bracket 24 during vertical movement of the rod 
222 will cause rotation of the shaft 268 through 
its engagement with the pinion 27 to rotate the 
worm 2 and, in turn, rotate the worm gear 272 
and the shaft 25 to cause rotary movement of 
the arms 24 and 26 to move the support 2 
from the Solid line position shown in Fig. 23 to 
the dotted line position. 
A gas burner 25 having jets positioned upon 

both sides of the tubulation is supported by the 
bracket 220, as illustrated in Figs. 21 and 23, for 
movement with the rod 222. The burner 25 is 
connected to a fuel supply (not shown) in any 
suitable manner. 

Tubulation puller 
After the tubes have been completed and 

ejected at the sealing off position, there remains 
a portion of the tubulation in the exhaust socket. 
The tubulation puller indicated generally at 286 
(Fig. 1) is illustrated in detail in Figs. 14 to 18 
inclusive. The portion of the tubulation indi 
cated at 28 remaining in the exhaust socket 
after passing the sealing off position, is closed 
at its upper end and tapers upwardly almost to 
a point. This is a result of heating the glass 
at the Sealing off position to a melting point and 
stretching the tubulation until it breaks at that 
portion. The tubulation puller, therefore, con 
sists of a chuck 282 containing means to grip 
the tubulation 28 and remove the latter from 
the Socket, moving the tubulation to a position 
in general alignment with a discharge chute and 
eject it into the chute. The chuck 282 consists 
mainly of an outer casing having truncated cone 
shaped inner wall 283 upon which spring pressed 
rollers 284 may ride into and out of engagement 
with the tubulation 281. The rollers 284 carry 
shafts 285 at their centers which are positioned 
in tapered slots 286 in an inner member 28. The 
member 287 is centrally apertured at 288 for 
receiving the tube 28. The inner member 28, 
is also grooved to freely receive the rollers 284 
and allow rotation thereof. When the inner 
member 287 is moved downwardly through the 
force of a Spring 289, the rollers 284 are caused 
to ride upon the inner surface 283 to move into 
intimate engagement with the tubulation 28 and 
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to apply sufficient gripping force to the tubula 
tion for the ejection thereof. When the inner 
member 287 is moved upwardly, spring pressed 
plungers 290 are free to move the rollers out 
Wardly and down Wardly in their tapered slots 
to free the rollers of the tubulation 28. The 
plungerS 29) also serve to hold the rollers against 
rotation. When they are in gripping engagement 
with the tubulation. 
The chuck 282 is supported by a bracket 299 

which is mounted rigidly upon the lower end of 
a reciprocable rod 35). The rod 300 extends 
vertically through a tubular cam 30 , the latter 
being rotatably supported by a bracket 362 as 
illustrated in Figs, 15 and 16 yet held against 
vertical movement by collars 353. The cam 30 
is not rotated during the operation of the ma 
chine but may be rotated from an operative posi 
tion shown in the drawings to a position in which 
the chuck 282 is out of registration with the 
Sockets 34. This is made possible through a 
threaded pin 335 carried by the cam 35 and 
positioned in an elongate aperture 36 in the 
bracket 392. When the pin 385 is in the position 
shown in Figs. 15 and 16 the tubulation puller 
unit is in operative position, but by moving the 
pin 305 to the other end of the aperture 386 
to rotate the cam 3 the same distance the unit 
will be moved out of registration with the sockets 
34. A nut 36 threadedly disposed upon the pin : 
305 is conditioned to lock the cam in either oper 
ative or inoperative position. 
A cam roller 30 carried by the rod 369 

tioned to ride in a can groove 3 of the can 
39 during vertical movement of the rod to cause 3 
movement of the chuck 232 from a position in 
alignment with a socket 34 to move the tubula 
tion 28, after it has been moved free of the 
socket, through a slot 3:4 in a chute 3:5, and 
in general alignment with the chute. 
The means for imparting reciprocatory nove 

ment to the rod 36 consists of a can 36 
mounted upon the can shaft 63 and conditioned 
to cause actuation of a can lever 37 through 
its engagement with a cam roller 38 supported 
by the adjacent end of the lever. The cam lever 
3 T is pivoted on the rod 5 and is operatively 
connected, at its other end, to an actuating rod 
32) through links 32. The rod 320 is mounted 
for vertical movement in bearings in the brackets 
45 and A6 and is normally urged upwardly to 

hold the cam roller 38 in engagement with the 
cam 36 through the aid of a spring 39. The 
upper end of the actuating rod 320 is operatively 
connected to one end of a rocking lever 322 
through links 323, the lever being pivotally Sup 
ported, at 324, and having a nut 325 pivotally 
supported at the other end thereof. The nut 
325 is conditioned to receive a threaded portion 
326 of the upper end of the rod 3 so as to allow 
rotary movement of the rod through the effect 
of the cam groove 3 on the roller 30 to Swing 
the chuck 232 from its tubulation receiving posi 
tion to its tubulation ejecting position. 
The chute 35 in the present embodiment is 

formed of sheet metal and is fixed to the caim 
or any other Suitable support 3. Stop men 
bers 339 and S3 are also supported by the Cann 
30 and positioned to engage a roller 332 of a 
cam 333 to cause movement thereof in opposite 
directions to move the inner member 28, against 
the force of spring 289 into open position and 
to assist the spring in moving the member 28 
into closed position. It will be noted, by viewing 
Figs. 16 and 17, that the cam 333 is pivoted, at 
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335, upon the bracket 299 and has a cam groove. 
336 of the contour illustrated, to engage a roller 
337 to cause movement thereof relative to the 
pivot 335 to cause actuation of a cam lever 338 
upon which the roller 337 is mounted. The cam 
lever 338 is pivotally supported, at 386, upon the 
bracket 299 and has an outer forked end with 
pins 34 providing a yoke connection with a 
grooved upper end 32 of the inner member 28 
extending through and beyond the bracket 299. 

Operation 

When the machine is in condition for opera 
tion, that is, when sufficient time has been al 
lowed for the oven 20 to be heated to the de 
sired temperature, the motor 55 may be ener 
gized through the closing of an electrical cir-. 
cuit thereto, thus starting the table 35 indexing. 
Rather than attempt to describe all the actions 
that take place in the machine at each interval 
of operation it is believed that by following one 
vacuum tube through the machine the operation 
of the machine will be more clearly understood. 
The table 35 is advanced intermittently in the 

direction of the arrow (Fig. 1). Therefore, the 
first two positions beyond the tubulation puller 
280 will be termed the loading positions at which 
positions the operator inserts the tubulations of 
the vacuum tubes in the exhausting sockets 34. 
At these positions the gripping contact 99 of 
each Set is in Open position, that is, spaced from 
its stationary contact 98. After inserting the 
tubulation of the tube in the exhausting socket 
the four lead wires of the tube are positioned 
between their respective gripping contacts 98 and 
99. The operator thus has two positions in which 
to insert the tubulation of the tube and posi 
tion the lead wires of the tube with respect to 
the gripping contacts. At the third position the 
tube is brought into communication with a vac 
uum line traced through the exhaust socket 34, 
in Which it is disposed, through the associated 
Valve 10, through the associated tube 2, pas 
Sageways 43 and 33 communicating therewith, 
and through the associated pipe 38 to a vacuum 
pump (not shown). At the next position, that 
is, the first position in front of the oven, the 
Vacuum line to the tube is closed and the tube 
is Subjected to a leak detector (not shown), and 
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if a leak should be present in the tube suitable 
means (not shown) is provided for moving the 
lever of the valve ff0 outwardly in a hori 
ZOntal position to close the valve, thus cutting 
off the tube from further communication with 
Subsequent exhaust lines. . 
For the purpose of illustration, however, let 

it be assumed that no leak is present in the tube 
and the valve to remains open. As soon as the 
table 35 is moved to move the tube under test 
into the oven, the push rods 90 (Figs. 2 and 10) 
move free of the cams 86, allowing the springs 
94 mounted thereon to move the push rods free 
of the arms O3, or rather the terminals iO4 
carried by these arms, thus allowing the springs 
08 to move their respective contacts 99 to cause 

gripping of the lead wires of the tube. . . . 
The oven doors 3 f and 32 are moved in 

Synchronism with the table due to the fact that 
both receive their power from the same means; 
that is, the shaft 63 driving the gear 62, caus ... 
ing intermittent movement of the table through 
the Geneva mechanism, also drives the can s : 
Which causes operation of the oven doors at 
definite intervals. The rotation of the cam 6 
Will cause the high portion 62 to ride beneath 
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the roller 60, causing movement to the left (Fig. 
7) of the cam element f54, guided in its move 
ment by the members 55 and 56 against the 
tension of the spring 64 to rotate the shaft 
f48 a predetermined distance clockwise, viewing 
Fig. 1, through the connection of the links 50. 
The rotation of the shaft 48 will move the arm 
42 from the Solid line position (Fig. 1) to the 

dotted line position, moving the connecting rods 
4 and 43 sufficient distance to move the dool's 
3 and 32 beyond the openings 30 in the ends 

of the oven. The action of the oven doors with 
the table is such that the oven is open only that 
length of time necessary for the passing of the 
tube through the opening 30, after which the 
roller 60 (Fig. 7) has passed beyond the high 
portion 62 of the cam, allowing the spring 64 
to return the element 54 to the position at the 
right and rotate the shaft, through the links 
50, counterclockwise to cause the arm 42 to 
move the rods 4 and 43 to return the doors 
to their closed positions. 
The tube then becomes heated to a desired 

temperature to vaporize all moisture in the tube 
and the tube is again brought into communi 
cation with exhausting means through its valve 
E O and the passageways brought into commu 
nication therewith at , each rest period of the 
table to exhaust the tube. During this interval 
of movement of the tube through the oven, the 
electrical elements therein are included in de 
sired electrical circuits which include the cam 
like terminals 84 (Figs. 11 and 25) and the ter 
minals 04 (Figs. 8 and 9). At positions where 
it is desired to include the electrical elements 
of the tube in electrical circuits the cam like 
terminals 84 electrically engage the push rods 
90 and cause movement thereof a Sufficient dis 
tance to engage the terminals. O4 to complete 
the circuits. It is evident, by viewing Fig. 9, 
that the circuits are completed upon the engage 
ment of the push rods 90 with the terminals 84, 
due to the fact that the push rods, through the 
conductors fo5, are at all times electrically con 
nected to the terminals 04. The aforementioned 
circuits including the terminals 84 and 04 are 
not shown, for the reason that different types 
of circuits are employed, the important factor 
lying in the means for closing the circuits through 
the elements of the tube during the various in 
tervals of operation. 
Although the tube, during the intermittent 
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movement through the oven, that is during each 
rest period of the table is in communication with 
an exhausting means in an attempt to Com 
pletely exhaust the tube, quantities of gases co 
hering to the metal portions or metallic elements 
Within the tube will remain therein. In order 
to drive out the occluded gas the tube is now 
subjected to the high frequency coils 70 to 75 
inclusive in Successive stages after the tube leaves 
the oven f20. As stated in the foregoing de 
scription of the operation of the oven doors, 
these doors are moved into open position to allow 
one tube to enter the oven while another tube 
moves out of the oven, the doors closing immedi 
ately thereafter. During the next five positions 
the tube is heated inductively by the high fre 
quency coils f 70 to 74 inclusive which, together 
With the coil 75, are moved vertically to free 
the tube during its intermittent movement from 
one position to another. This movement is 
brought about through the mechanism shown in 
Figs. 1 and 13. In Fig. 13 the position of the cam 
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to position the first coil 70 about the tube. The 
coil remains in this position to begin the induc 
tive heating of the electrical elements in the tube 
to raise the temperature thereof to the vaporiza 
tion point of the gases that are desired to be voia 
tilized. Due to the fact that the interval of time 
in which the tube remains at rest is too short in 
which to So heat the electrical elements of the 
tube, the inductive heating of such parts, through 
the high frequency coils, is thus repeated at Sew 
eral positions. Just prior to the moving of the 
table to move the tube to the next position the 
calm 204 causes movement of the cam lever 99 
about its pivot to move the connecting rod 96 
downwardly, rocking the lever 84 about its pivot 
85, thus causing movement of the connecting 
rod 8 upwardly, moving the guideway 79 on 
the guide 80, and moving the support 78 with 
the high frequency coils 70 to 75 inclusive up 
Wardly. The table is then advanced to the next 
position, at which time the cam 204 is moved to 
reverse the movement of the parts connecting it 
with the support 78 to lower the coils, at this 
time placing the coil 7 around the tube. This 
operation is repeated until the tube arrives at 
the position of the coil 75. The coil 75 is 
larger than the other coils and positioned to ex 
tend lower around the tubes, the purpose of which 
is to apply heat at a new portion of the tube in 
Which portion a getter is located. The tube is 
in communication with the exhausting means at 
each position adjacent, the high frequency coils 
to remove the occluded gases as they are vapor 
ized. Should any gases remain when the tube 
reaches the position adjacent the coil 75 the 
flashing of the getter through the heat caused by 
the coil 75 will remove such remaining gases, 

Just prior to the tube leaving the oven the push 
rods 90 (Fig. 10) advance to a position where 
they ride upon the cams 86 and are thus moved 
by the cams to open the gripping contacts to re 
lease the lead wires of the tube. The gripping 
contacts are thus held open by the cams and 
push rods to a position adjacent the entrance of 
the furnace. 

After the tube leaves the positions of the high 
frequency coils it enters the sealing off unit 20. 
In other words, the support 2 f is located, as ill 
lustrated in Figs. 1 and 24, so that during the 
indexing of the table the tubulation of the tube 
Will enter the slot 22, the tube passing between 
the retaining Springs 23 and the lower portion 
of the tube being positioned a slight distance 
above the Support. The tubulation of the tube 
is then positioned between the burners 275, 
where it is subjected to a heat sufficient to soften 
the glass thereof. During this time the tube is 
under vacuum, causing the portion of the tubula 
tion Subjected to the heat of the burner to col 
lapse. After a definite interval of time sufficient 
to heat and to collapse the tubulation at the 
point of application of the heat, the cam 245 is 
moved to rock the cam lever 240 (Fig. 19) about 
its pivot to move the actuating rod 235 down 
Wardly, rocking the lever 233 about its pivot 234, 
causing upward movement of the reciprocating 
rod 222. During the first interval of movement 
of the rod 222 the support 2 will be moved into 
engagement with the tube, causing the tube to 
rest thereupon and held against falling therefrom 
by the springs 23. Further movement of the 
rod 222 will cause the support 2 f to move the 
tube a sufficient distance to cause breaking of the 
tubulation at the collapsed portion. Both sev 

204 is about to complete the lowering of the coils 75 ered portions of the tubulation, that remaining 
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on the tube and that remaining in the exhaust 
Socket, will be stretched to points when broken. 
The tube is now freed from the table and further 
movement of the rod 222 upwardly will move the 
arm. 252 of the rack 25 in engagement with the 
stop 253, causing rotation of the shaft 268 as the 
pinion 270 is caused to travel on the rack dur 
ing continued upward movement of the bracket 
22 with the rod 222. Rotation of the shaft 268 
(Figs. 21, 22 and 23) will cause rotation of the 
shaft, 25 through the worm 2 and the worn 
gear 272. The shaft 25 is thus rotated through 
a portion of a revolution clockwise (Fig. 23) to 
move the arm 26 fixed thereto from the Solid 
line position shown in this figure to the dotted 
line position. A similar movement is imparted 
to the arm 24 through the screw 2:7 and the 
spring 2 i8 to move the support 2 t with the tube 
temporarily held in place by the retaining Springs 
2 i3 from the solid line position to the dotted line 
position, thus transferring the tube from the 
table to a chute (not shown) to direct the tube 
to a suitable container. 
Further actuation of the cam 25 will cause 

downward movement of the rod 222 to its normal 
position and during the movement of the rod 
downwardly the spring 25 (Fig. 22) will be ren 
dered effective to hold the rack 25 against nove 
ment during downward movement of the bracket 
220, thus causing rotation of the shaft 268 in a 
reverse direction and, through the worm 27 and 
the worm gear 22, causing reverse rotation of 
the shaft 25 to return the Support 2 to its nor 
mal position in time to receive the next tube. 
The table 35 has started its indexing movement 
in sufficient time to move the tubulation remain 
ing in the socket free of the support 2 and the 
burner 25 prior to the lowering of these ele 
ments into position to receive the next tube. 
At certain times it is desirable to move the 

sealing off means into an inoperative position, 
for example, when operation of the machine has 
just begun, and prior to the time in which the 
first tube has arrived at the sealing off position. 
A latch 490, spring pressed to normally connect 
the rod 222 with the threaded element 22, may 
be released to allow relative movement of these 
paits. When such has been accomplished the 
nut 28 may be loosened and by moving the link 
260 through an arc guided by the aperture 256 
about the pivot 252 the bracket 22. With the 
associated parts may be lifted, through the aid 
of the pin 2S6, into a position away from the 
table 35. 
gripping engagement of the nut with the por 
tion 255 through the association of the threaded 
member 257 will lock the parts in the raised po 
Sition. 
The next operation takes place at the next 

position after the sealing off of the tubulation 
and the ejecting of the tube, and is the removal 
of the remaining tubulation from the exhaust 
socket. This is accomplished by the tubulation 
puller 289 illustrated in Fig. 1 and Figs. 14 to 18 
inclusive. As stated in the foregoing descrip 
tion, the remaining tubulation 28i (Fig. 17) is 
stretched to a point while being broken at the 
previous position. A sufficient portion of this 
tubulation extends above the exhaust socket for 
the passing of the chuck 282 into gripping en 
gagement therewith. Movement of the chuck 
282 may be followed from the cam 36 through 
the rocking of the lever 3, the upWard move 
ment of the rod 32 causing rocking movement 
of the lever 322 about its pivot to move the nut 
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325 with the rod 300 downwardly to move the 
chuck downwardly over the tubulation 28. As 
the chuck is lowered over the tubulation the 
gripping rollers 284 are allowed to move against 
the tension applied to the spring pressed pins 
to avoid breaking of the tubulation, yet suffi 
cient pressure is applied to the tubulation 
through the rollers to grip the tubulation and 
cause removal thereof from the exhaust socket 
When the chuck 282 is moved upwardly. Cam 
36 causes a reversal of the movement of the 
parts operatively connecting it to the chuck, to 
cause the chuck to be moved upWardly, moving 
the tubulation free of the socket 34. During the 
upward movement of the chuck with the tubula 
tion the rod 300 is moved axially of the cam 30, 
causing the roller 3 f to ride in the cam groove 
3 and at the position of the bend in the cam 
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groove the rod 306 is rotated through an arc 
Sufficient to move the chuck to move the tubula 
tion carried thereby through the slot 34 and 
in direct alignment with the chute 35. At this 
time the roller 332 is positioned to engage the 
stop 330, causing movement of the cam 333 about 
itS pivot 335 during continued movement of the 
rod 300, moving the cam groove 336 relative to 
roller 33 and causing rocking movement of the 
Sever .338 about its pivot 340. This movement 
of the lever 338 will cause upward movement of . 
the inner member 287 against the force of the 
Spring 289, moving the rollers 284 upwardly on 
the tapered or truncated cone shaped wall 283, 
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allowing the Spring pressed plungers 299 to move 
the rollers along their tapered slots free of the 
tubulation 28 and allowing it to drop into the 
chute, from where it passes into a receptacle 
(not shown). 
The Operation of one cycle of the machine has 

been completed, setting forth that which takes 
place at the different positions of rest through 
Out One intermittent revolution of the table. It 
should be understood, however, that throughout. 
the thirty positions on the table various opera 
tions are carried on in sequence through the 
Operation of various units such as the oven 
doors, the high frequency coil moving means, 
the Sealing off unit, and the tubulation puller, 
all of which are operated in synchronism with 
the table moving means. Furthermore, the con 
trol means and its various units are centralized, 
receiving their power from a central portion of 
the machine, thus removing mechanisms from 
the exterior of the machine which might inter 
fere With the operator, in operating the machine, 
and become hazardous. Furthermore, the cams 
for Operating the gripping contacts as well as 
the terminals for including the push rods in 
electrical circuits to include the electrical ele 
ments of the tubes are mounted upon a station- - 
alry distributing member within the machine and 
about which the table travels, this mechanism utilizing the push rods. 90 both for the circuit. 
closing means and the gripping contact actuat 
ing means. - 

The embodiments of the invention herein dis 
closed are illustrative only and may be widely 
modified and departed from in many ways with 
out departing from the spirit and scope of the 
invention as pointed out in and limited only by . 
the appended claims. . . . " 

What is claimed is: . 
1. in an exhaust machine, a table movable in 

termittently about an axis, exhaust sockets dis 
posed at Spaced positions about the table for 
receiving tubulations of tubes to be exhausted, 
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an oven with a stationary opening at each end 
positioned for the movement of the tubes there 
through, doors for the said Openings, and means 
operable in synchronism with the table to in 
termittently move the doors toward and a Way 
from the openings. 

2. In an exhaust machine, a table movable in 
termittently about an axis, exhaust sockets dis 
posed at spaced positions about the table for re 
ceiving tubulations of tubes to be exhausted, a 
stationary oven with an opening at each end 
positioned for the movement of the tubes there 
through, doors for the said openings, and op 
erating means extending through the plane of 
the table adjacent the axis thereof to move the 
doors into open and closed positions relative to 
the Owen. 

3. In an exhaust machine, a table movable in 
termittently about an axis, exhaust Sockets dis 
posed at Spaced positions about the table for 
receiving tubulations of tubes to be exhausted, a 
stationary oven with an opening at each end 
positioned for the movement of the tubes there 
through, doors for the said openings, operating 
means extending through the plane of the table 
adjacent the axis thereof to move the doors into 
open and closed positions relative to the Owen, 
and means to vary the operating means to vary 
the positions of the doors relative to the oven. 

4. In an exhaust machine, a table movable 
intermittently about an axis, exhaust Sockets dis 
posed at spaced positions about the table for re 
ceiving tubulations of various types of tubes to 
be exhausted having metallic electrical elements 
therein, means to inductively heat the tubes be : 
tween movements of the table, means to move the 
heating means into and out of heating positions, 
and means to vary the moving means to Vary the 
distance the heating means is moved relative to 
the electrical elements in the tubes. 

5. In an exhaust machine, a table movable in 
termittently about an axis, exhaust Sockets dis 
posed at spaced positions about the table for 
receiving tubulations of various types of tubes to 
be exhausted having metallic electrical elements 
therein, means to inductively heat the tubes be 
tween movements of the table, means to move the 
heating means into and out of heating positions, 
and means to vary the moving means to vary the 
relative position of the heat of the heating means 
and the tubes. 

6. In an exhaust machine, a table movable in 
termittently about an axis, exhaust SocketS dis 
posed at spaced positions about the table for re 
ceiving tubulations of tubes to be exhausted, 
sets of normally closed gripping contacts for 
holding lead wires of electrical elements of the 
tubes disposed adjacent the exhaust Sockets, a 
reciprocable member electrically connected to 
each set of gripping contacts, means positioned to 
electrically include the members and, through 
the members, the contacts in electrical circuits, 
and means to reciprocate the members to Open 
the contacts. 

7. In an exhaust machine, a table movable 
intermittently about an axis, exhaust Sockets dis 
posed at spaced positions about the table for 
receiving tubulations of tubes to be exhausted, 
sets of normally closed gripping contacts for 
holding lead wires of electrical elements of the 
tubes disposed adjacent the exhaust Sockets, a 
reciprocable member electrically connected to 
each set of gripping contacts, terminals posi 
tioned to engage the members to electrically in 
clude the members and, through the members, 
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the contacts in electrical circuits, and means to 
reciprocate the members to open the contactS. 

8. In an exhaust machine, a table movable in 
termittently about an axis, exhaust Sockets dis 
posed at Spaced positions about the table for re 
ceiving tubulations of tubes to be exhausted, SetS 
of normally closed gripping contacts for hold 
ing lead wires of electrical elements of the tubes 
disposed adjacent the exhaust sockets, a recipro 
Cable member electrically connected to each Set 
of gripping contacts, a distributor disposed con 
centric With the axis and having means posi 
tioned to electrically include the members and, 
through the members, the contacts in electrical 
circuits, and means to reciprocate the members 
to open the contacts. 

9. In an exhaust machine, a table movable in 
termittently about an axis, exhaust sockets dis 
pOSed at Spaced positions about the table for re 
ceiving tubulations of tubes to be exhausted, sets 
Of normally closed gripping contacts for hold 
ing lead Wires of electrical elements of the tubes 
disposed adjacent the exhaust sockets, a recip 
rocable member electrically connected to each set 
of gripping contacts, and a distributor disposed 
concentric With the axis and having cams and 
terminals thereon, the cams positioned to cause 
movement of the reciprocable members to open 
the contacts and the terminals positioned to en 
gage the members to electrically include the 
members and, through the members, the contacts 
in electrical circuits. 

10. In an exhaust machine, a table movable in 
termittently about an axis, exhaust sockets dis 
posed at Spaced positions about the table for re 
ceiving tubulations of tubes to be exhausted, a 
heating unit to inductively heat the tubes be 
tween movements of the table, a guide for the 
unit, an Oscillating arm to move the unit into and 
out of heating positions relative to the tubes, and 
a fulcrum Support for the arm variable relative 
to the arm to vary the heating positions of the 
heating unit. 

11. In an exhaust machine, a table movable in 
termittently about an axis, exhaust sockets dis 
posed at Spaced positions about the table for re 
ceiving tubulations of tubes to be exhausted, 
means to exhaust the tubes, a unit operable to 
act on the tube, a member to reciprocably move 
the unit in an operative position to act on the 
tubes singly, and manually operated means to 
move the member to move the unit out of the op 
erative position. 

12. In an exhaust machine, a table movable 
intermittently about an axis, exhaust sockets 
disposed at Spaced positions about the table for 
receiving tubulations of tubes to be exhausted, 
means to exhaust the tubes, a sealing off unit, 
a member to reciprocably move the unit in an 
Operative position for sealing off the tubes Singly, 
and manually operated means to move the mem 
ber to move the unit out of the operative posi 
tion and into an inoperative position and lock the 
unit in the last mentioned position. 

13. In an exhaust machine, a table movable in 
termittently about an axis, exhaust sockets dis 
posed at Spaced positions about the table for re 
ceiving tubulations of tubes to be exhausted, 
means to exhaust the tubes, a sealing off unit, a 
member to reciprocably move the unit in an oper 
ative position for sealing off the tubes singly, 
and an element held against movement by the 
unit when the latter is in its operative position 
but novable to move the Unit out of its operative 
position. 
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14. In an exhaust machine, a table movable in 

termittently about an axis, exhaust sockets dis 
posed at spaced positions about the table for re 
ceiving tubulations of tubes to be exhausted, 
means to exhaust the tubes, a sealing off unit, a 
member to reciprocably move the unit in an Op 
erative position for sealing off the tubes singly, 
an element held against movement by the unit 
when the latter is in its operative position but 
movable to move the unit out of its operative po 
sition, and means including an abutting men 
ber carried by the element to cause arcuate 
movement of the unit during reciprocable move 
ment thereof to eject the tubes therefrom. 

15. In an exhaust machine, a table movable 
intermittently about an axis, exhaust sockets dis 
posed at spaced positions about the table for re 
ceiving tubulations of tubes to be exhausted, 
means to exhaust the tubes, a sealing off unit, a 
member to reciprocably move the unit in an Op 
erative position for sealing off the tubes singly, 
an element held against movement by the unit 
when the latter is in its operative position but 
movable to move the unit out of its operative 
position, and means including an abutting mem 
ber carried by the element to cause arcuate 
movement of the unit during reciprocable move 
ment thereof to eject the tubes therefrom, the 
abutting member being variable to vary the time 
of the arcuate movement of the unit during its 
reciprocable movement. 

16. In an exhaust machine; a stationary Wer 
tical hollow support, a table mounted for inter 
mittent movement about the support, exhaust 
sockets disposed at Spaced positions adjacent 
the periphery of the table for receiving tubula 
tions of tubes to be exhausted, a sealing off unit 
to singly seal off the tubulations, sever the tubes 
therefrom and eject the tubes, a unit for remov 
ing the remaining tubulations singly from the 
sockets, and separate actuating means extend 
ing through the hollow support to actuate each 
unit. 

17. In an exhaust machine, a stationary verti 
cal hollow support, a table mounted for inter 
mittent movement about the support, exhaust 
Sockets disposed at spaced positions adjacent the 
periphery of the table for receiving tubulations 
of tubes to be exhausted, a sealing off unit to 
singly seal off the tubulations, sever the tubes 
therefrom and eject the tubes, a unit for remov 
ing the remaining tubulations singly from the 
Sockets, a rotatable cam shaft, operating cams 
for each unit mounted on the shaft, and sepa 
rate actuating means extending through the hol 
low support to operatively connect the units with 
their respective cams. 

18. In an exhaust machine, a stationary ver 
tical hollow support, a table mounted for inter 
mittent movement about the Support, exhaust 
sockets disposed at spaced positions adjacent the 
periphery of the table for receiving tubulations 
of tubes to be exhausted, an oven positioned for 
the passing of the tubes therethrough during 
movement of the table and having an entrance 
end and an exit end, doors for the ends of the 
oven, a sealing off unit to singly seal off the tubu 
lations, sever the tubes therefrom and eject the 
tubes, a unit for removing the remaining tubu 
lations singly from the Sockets, operating cams 
for each unit and the oven doors mounted on 
the shaft, and separate actuating means extend 
ing through the hollow support to operatively 
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connect the units and the doors with their re 
Spective cams. 

19. In an exhaust machine, a stationary verti 
cal hollow support, a table mounted for inter 
mittent movement about the support, exhaust 
sockets disposed at spaced positions adjacent the 
periphery of the table for receiving tubulations 
of tubes to be exhausted, a plurality of units to 
respectively act on the tubes and tubulations, 
and separate actuating means extending through 
the hollow support to actuate each unit. 

20. In an exhaust machine, a stationary Wer 
tical hollow support, a table mounted for inter 
mittent movement about the support, exhaust 
sockets disposed at spaced positions adjacent the 
periphery of the table for receiving tubulations 
of tubes to be exhausted, a plurality of units to 
respectively heat, seal off the tubes from the 
tubulations and remove the tubulations, a rotat 
able cam shaft, operating cams for each unit 
mounted on the shaft, and separate actuating 
means extending through the hollow support to 
respectively connect the units with their respec 
tive camS. 

21. In an exhaust machine, a table movable 
intermittently about an axis, exhaust sockets dis 
posed at spaced positions about the table for re 
ceiving tubulations of tubes to be exhausted, 
means to exhaust the tubes, a sealing off unit, a 
reciprocable member supporting the unit, an ac 
tuating arm to reciprocate the member to move 
the unit into and out of an operative position for 
sealing off the tubes singly, variable means to 
connect the actuating arm and the reciprocable 
member to vary the relative position of the Seal 
ing off unit with the tube when in the operative 
position, and manually operated means to move 
the member to move the unit out of the Oper 
ative position. 

22. In an exhaust machine, a table movable 
intermittently about an axis, exhaust sockets dis 
posed at spaced positions about the table for re 
ceiving tubulations of tubes to be exhausted, 
means to exhaust the tubes, means to seal off 
the tubes and separate them from the tubula 
tions, a unit to remove the tubulations singly 
from the sockets, a chute to receive the removed 
tubulations, a reciprocable member to Support 
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the unit, means to reciprocate the member, a 
cam to cause arcuate movement of the unit dur 
ing reciprocable movement thereof to move the 
tubulation from its socket to the chute, and 
means to move the cam to render the unit in 
effective to move the tubulations. 

23. In an exhaust machine, a stationary ver 
tical hollow support, a table mounted for inter 
mittent movement about the Support, exhaust 
sockets disposed at spaced positions adjacent the 
periphery of the table to receive tubulations of 
tubes to be exhausted, a drive shaft, means Oper 
atively connected to the drive shaft to move the 
table, an oven to heat the tubes, doors for the 
ends of the oven to close the oven after move 
ment of the table to move a tube into and an 
other tube out of the oven, a unit to inductively 
heat the tubes, a unit to singly Seal off the tubes. 
and Sever the tubes from the tubulations, a unit 
to remove the tubulations, separate actuating 
means for the doors and the units extending 
through the hollow support, and cams for the . 
actuating means mounted on the drive shaft. 
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