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UNITED STATES PATENT OFFICE. 
FRANK L. BAKER, OF WILMINGTON, DELAWARE, ASSIGNOR TO THE 

DIAMOND PAPER BAG COMPANY, OF SAME PLACE. 

TUBE-MACH NE. 

SPECIFICATION forming part of Letters Patent No. 557,636, dated April 7, 1896. 
Application filed April 5, 1894, 

To all, who, it inctly concern. 
Beit known that I, FRANKL. BAKER, a citi 

Zen of the United States, residing in Wil 
mington, New Castle county, Delaware, have 
invented certain new and useful Improve 
ments in Tube-Machines, of which the follow 
ing is a specification. 

io 
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My invention relates to tube-machines, and 
more especially to a machine adapted to make 
a double tube-that is, one tube within and 
embraced by the other-and while it is ap 
plicable to making tubes from various mate 
rials it is especially designed for the manu 
facture of paper tubes; and it has for its ob 
ject to provide means whereby a continuous 
double tube having the seams or points of 
union on reverse sides may be quickly and 
readily formed, and the tube may be coated 
with any suitable material and delivered in 
a finished state, complete and perfect inform 
and construction and of desirable lengths; 
and to these ends my invention consists in 
the various features of construction and ar 
rangement of parts having the mode of op 
eration substantially as hereinafter more par 
ticularly pointed out, 

Referring to the accompanying drawings, 
wherein. I have illustrated one preferred em 
bodiment of my invention, Figures 1 and 1 
are side views, partly in section, of a com 
plete machine or apparatus for forming, coat 
ing, and delivering the tubes. Figs. 2 and 
2 are plan views of the machine. Fig. 3 is 
an enlarged side view, partly in section, of 
the coating apparatus, as well as the adjunc 
tive devices; and Fig. 4 is an enlarged plan 
view of the tube-forming devices. 
One of the main objects of my present in 

vention is to provide a machine whereby the 
material forming the two tubes, the one with 
in the other, may be simultaneously fed into 
the machine, folded into tube form, the one 
over the other, so that the seams of the tubes 
shall be opposite each other, and after the 
tubes are formed and pressed together to dry 
the same, coat the tube with a suitable water 
proof or other coating, and deliver the same 
in proper lengths, and in doing this I provide 
two tube-forming devices and arrange them 
in reverse relation to each other, and also ar 

Serial No, 506,490, (No model,) 

range all the parts of the machine so that as 
the tube passes through it is kept under con 
tinual pressure in order to prevent air get 
ting into the tube, which has the effect of dis 
torting the tube and causing it to be delivered 
out of proper shape and possibly with open 
ings and leaks, which render it unsatisfactory 
in use. 
The main purpose of my invention is to 

provide blasting-tubes; but of course it will 
be understood that the tubes may be used for 
any purpose for which they are adapted, and 
while I have shown and described a machine 
for making a double tube it will be under 
stood that the same principles apply and ex 
tend to make a tube of more than two thick 
.0SS0S. 

Referring now to the drawings, 1 and 2 rep 
resent rolls supplying paper or other material 
to the machine, and this paper may be suit 
ably treated to render it water or fire proof, 
or otherwise, and I generally prefer to sup 
ply the paper from roll 1 in this condition. 
These rolls are mounted on suitable bearings 
on an arm or support 4, connected to the up 
rights or supports 3 of the machine, and the 

thence over a roll 6, and paste is supplied to 
the paper from the paste-vat 7 by a roller S, 
which is adjustable by a screw 9, or other 
similar pasting apparatus, and the paper is 
led forward to the former. The paper from 
the roll 1 passes over a similar guide 10, a 
roller 11, the paper receiving paste from the 
roll 13 in the vat 12 and adjustable by a screw 
14, and thence to its former. These tube 
formers 15 and 1S may be of any suitable con 
struction, and the former 15 is shown as 
mounted on the arms 26, projecting from the 
standards 3 and is arranged with its heel or 
bending face upward, so that the edges of the 
paper are naturally drawn downward and in 
ward and folded over each other in a well 
known way to form the tube, and the tube is 
led downward under the former 18, between 
it and the paper from the roll 2. 
The former 18 is arranged with its heel or 

bending face downward, so that the edges of 
the paper will be turned up over the former 
and over and inclosing the first tube, and I 

paper from the roll 2 passes over a guide-roll 5, 
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have shown the former as supported by a link 
17 from the standard 3. 
Any suitable adjunctive devices to aid in 

folding over the edges of the paper to form 
the tube may be used-as, for instance, the 
fingers or guides 19, the gravity-pressure rolls 
19, the fingers 19 and 19°, the pressure or 
guide rolls 19, and the supporting - roller 
21, although any other well-known and 
equivalent devices for forming and com 
pleting the tube may be used-the essential 
feature of my invention in this regard being 
that the tube-forming devices are arranged in 
reverse relation to each other-that is to say, 
the paper forming one tube will be folded 
downward around and over the former having 
its seam on the under side, and then be fed 
forward under the next tube-forming device, 
where it is inclosed by the paper forming the 
other tube, which paper is folded upward and 
Over the Second former so as to inclose the 
first tube, and to have its seam on the upper 
side of the tube, or on the reverse side to that 
of the first tube. 

In the present instance the second tube 
forming adjuncts are shown as mounted on 
a platform 20, which has an additional sup 
port 22, bearing on or connected to the frame 
25 of the heating and drying apparatus, 
although this, of course, is not an essential 
feature of construction, and other equivalent 
arrangements may be used. 
AS before intimated, it is very essential that 

the double tube should be kept under con 
Stant pressure from the time it is formed un 
til it is delivered in its completed state to pre 
vent the air from getting into the tube and 
causing bulges or irregularities in the shape 
or even disrupting the tube, which is likely 
to occur as it is fed through the apparatus, 
and coated and formed into suitable lengths, 
and I have shown a drying apparatus as well 
as a coating apparatus connected to the tube 
forming devices in such a manner that all 
parts of the tube are always under continu 
olls pressure as it passes through the ma 
chine. Thus the drying apparatus which is 
mounted on the frame 25 is provided with 
Standards 24, upon which is mounted a roller 
23 which is adapted to be adjusted with re 
lation to the tube-forming devices, so that the 
moment the tubes are formed and pass from 
the final former the tube is under stress or 
strain over the periphery of the roller 23. 
This roller is arranged to bear upon the pe 
riphery of a drying-roll A, there being a se 
ries of rolls A A' A', &c., and intermediate 
connecting-rolls B. B. These drying-rolls 
may be suitably heated, as by steam-pipes 27 
28, connected with a suitable source of sup 
ply, and they are driven at a uniform rate of 
Speed by the gears 29 31 33 and the inter 
mediate gears 30 and 32 suitably mounted on 
Studs or bearings 3435 supported on the frame 
of the machine. The intermediate rolls BB' 
are mounted in bearings 36 37 on an elevated 
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portion of the frame 39, supported by suit 
able standards 38 from the main frame 25. 
It will be noticed that these drying-rolls or 
cylinders are arranged so that the tube is at 
all times under pressure, bearing either upon 
the face of the cylindlers A A' or the inter 
mediate rolls B B and leaving the face of 
one for that of the other at a point of contact 
between the rolls, so that under no circum 
stances can air get into the tube as it is pass 
ing through the machine. It is taken from 
the final roll or cylinder A* over a roll 40, 
which is arranged to bear upon the periphery 
of the cylinder A', and thence is passed 
through the coating apparatus, where it is 
still under pressure, the rolls 41 42 being ar 
ranged to convey the tube from the roll 40 to 
the submerging-roll or pulley 43, while the 
roll 44 bears against the rolls 43 and 45, and 
the latter bears on roll 46, thus keeping the 
tube under pressure until finally coated. 
The submerging-roll or pulley 43 is pref 

erably provided with flanges on it edges, as 
best seen in Fig. 2", and its surface is pro 
vided with holes or openings CL to permit the 
material in the vat to flow through the pull 
ley and to cover the face of the tube, which 
is held in contact with the face of the pulley 
while the other face is being coated by the 
material in the vat. This pulley or sub 
merging-roll, having a perforated face orpe 
riphery, is one of the essential features of my 
invention, as it will be seen that the tube is 
held in contact with the face of the pulley in 
order to carry out the idea of preserving it 
under pressure continuously, and it is neces 
sary that the coating material should be ap 
plied through the orifices or perforations in 
the periphery of the pulley to one side of the 
tube. 
The roll 44 is supported on a rock-arm S1, 

which in turn is supported in brackets S2, the 
roll being under Spring-tension, as by a spring 
S1, causing it to bear on the pulley 43 and 
one of the drawing or feeding rolls 45, the 
rolls 45 and 46 acting as the drawing or feed 
ing rolls for the apparatus and keeping the 
tube under continuous tension from the time 
it is formed until it is completed, dried, and 
coated. It then remains simply to sever the 
tube into proper lengths, and while, as be 
fore stated, it may be made in Various forms, 
I have shown an arrangement for severing it 
into lengths, say, of twelve feet, suitable for 
blasting-cartridges, and as the tube leaves 
the feed-rolls 45 and 46 it passes over the 
roller 67 and between the tension-roll 68, 
mounted in bearings 69 on the arm 70 and 
adjustable by a screw 71, and thence it passes 
between the guides 66 to the cutters 64 and 
65, the latter of which is shown as stationary, 
while the former rotates at intervals through 
any suitable mechanism. - 
While various means may be used for ac 

complishing the results hereinbefore pointed 
out, in the present instance I arrange that 35 
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shall be the drive-shaft, providing it with any 
suitable means of propulsion, and this by 
means of the gears 32 and the connected gears 
operates the cylinders of the drying-machine. 
The feed-rolls 4546 are driven from this shaft 
35 by a sprocket - chain S0, connected to a 
sprocket-wheel S5, mounted on the shaft of 
the roll 46, and also mounted on this shaft is 
a pinion S7, connecting with the pinion S6 on 
the shaft of the feed-roll 45, so that the feed 
rolls rotate in opposite directions. Also 
mounted on the shaft is a pulley SS, connected 
by a belt to a pulley S9 on the shaft of the 
roll 67, so that this roll is driven in unison 
and proper time with relation to the feed 
rolls. 
In order to operate the cutting mechanism 

at the propertime, I have shown a pinion 53, 
mounted on the shaft of the feed-roll 46, mesh 
ing with a pinion 55, which is mounted on a 
short shaft carrying a sprocket-wheel 54, 
which is connected by a suitable chain to a 
similar sprocket-wheel 76 loosely mounted on 
the shaft 100, and connected to the sprocket 
wheel 76 is one portion, 75, of a clutch mech 
anism, while the other portion, 83, is loosely 
mounted on the shaft, and these two portions 
carry clutch devices 91.92, by means of which 
they may be engaged. The portion 83 of the 
clutch is keyed to the shaft 100, so that when 
it rotates the shaft will rotate with it, but it 
can be moved longitudinally of the shaft, and 
when the clutches are engaged the shaft 100 
will rotate, carrying with it the cutter 64, 
severing the tube between the said cutter and 
the fixed cutter 65. The shaft 100 is also 
provided at its end with a disk 73, having a 
notchin its periphery, in which normally rests 
a friction-roll 77, supported on a lever 72, piv 
oted at 74 and provided With a spring 78 se 
cured to an abutment 79, the purpose of which 
is to insure the stopping of the shaft 100 at a 
propel' position, so that the cutters will be in 
proper relation to One another. 

In Order to operate the clutch portion S3, I 
provide a band 61, which is pivotally con 
nected to an arm or lever 57, pivotally mounted 
on a bearing 5S and normally under stress of 
a Spring 59 to maintain the clutch portions 
Separated, and preferably carrying on its end 
a friction-roller 60, projecting in relation to 
a cam-wheel 47, provided on its face with a 
cam S4. This cam-wheel is connected to a 
pinion 4S, which is driven by a pinion 50, 
which in turn is driven by a pinion 49 on the 
same shaft, meshing with pinion 52, connected 
to be driven by the pinion 55, and the con 
nections are so proportioned that when the 
feed-rolls 45 and 46 have fed a sufficient 
length of the tube forward the cam S4 will 
conne in contact with the friction-roll 60 and 
operate the lever 57 to cause the clutch parts 
to become engaged and rotate the cutter to 
sever the tube length desired, and it will be 
understood, of course, that by changing the 

relations of this intermediate train of gears 
various lengths of tube can be severed, as 
desired. 

It will thus be seen that with my apparatus 
two or more webs of paper or other material 
can be simultaneously fed into the machine 
and to the formers, which latter are arranged 
With reverse relation to each other, so that 
the tube of One Web will be folded over and 
under the former to make the one tube, and 
the other web will be forward and over the 
next former and inclose therein the first tube, 
so that the seams of the two tubes will come 
opposite each other; and when the paper 
leaves the former, going to the drying appa 
ratus, it is always under tension and pressure, 
being drawn forward by the feed-rolls 45.46 
through the drying apparatus and through 
the coating apparatus, the latter being so 
connected and arranged that the tube is still 
under pressure, and the pulley or submerg 
ing-roll being perforated on its periphery to 
allow the coating to be applied to the side of 
the tube bearing on its periphery, while the 
outer portion is being coated from the fluid 
in the vat and preventing any danger of air 
getting into the tube to disrupt it to distortit. 
From this portion the tube may be fed and 
delivered in any desired manner, and, if nec 
essary, it can be delivered to the cutting ap 
paratus and severed into lengths of any de 
sired size. 
What I claim is 
1. In a double-tube-forming machine, the 

combination with a former over which a strip 
of paper is formed into a tube, of a second 
former under which the tube of the first 
former passes and around which another 
strip of paper is formed into a tube inclosing 
the first tube, the two tube-formers being re 
versely arranged with relation to each other 
and separate and independent of each other, 
substantially as described. 

2. In a double-tube-forming machine, the 
combination with the tube-formers reversely 
arranged with relation to each other, of the 
drying-rolls arranged to receive the double 
tube from the formers and to maintain it 
Constantly under pressure, a coating appa 
ratus connected to the drying apparatus to 
also receive and maintain the tube constantly 
under pressure, and tension-rolls for posi 
tively drawing the tube through the coating, 
drying and tube -forming mechanism and 
maintaining it under tension or pressure 
throughout the operation, substantially as 
described. 

3. In a double-tube-forming machine, the 
combination with two tube-formers reversely 
arranged with relation to each other, of the 
drying-cylinders, a roll, as 23, to receive the 
tube from the formers and hold it in contact 
with the drying-cylinders, the coating appa 
ratus, a roll, as 40, to guide the tube from 
the drying to the coating apparatus, the coat 

95 

IOO 

IC 

IIS 

I 25 

  



4. - 557,636 

ing apparatus being provided with a sub 
merged roll having a perforated periphery, 
the drawing-rolls arranged to draw the tube 
positively through the tube-forming, drying 
and coating apparatus under pressure, and a 
cutter for severing the tube, substantially as 
described. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

FRANKL. BAKER. 
Witnesses: 

GEORGE CARTER, 
WILBUR L. SASSE. 

  


