No. 876,007, PATENTED JAN. 7, 1908.
C. k. MOSS,

MACHINE FOR DRYING SHEET MATERIAL.

APPLICATION FILED FEB. 27, 1807. |
| 3 SHEETS—SHEET 1,

b3

- Alitnesses: nuenfor



No. 876,007. _ PATENTED JAN. 7, 1908.
0. E. MOSS.
MACHINE FOR DRYING SHEET MATERIAL.

APPLICATION FILED FEB. 27, 1907,

i

3§ SHEETS—SHLELET 2,

e T T
ff-ﬂr l'..r- ey

- / l.l‘-'..-
” / LF ™,

ddlitnesses: Inventor

2 St L



No. 876,007. PATENTED JAN. 7, 1908.
C. B, MOSS.
MACHINE FOR DRYING SHEET MATERIAL,

APPLICATION FILED FEB. 27, 1007,

3 SHEETS—SHEEET 3.

dditnesses: dnuentor

. - C S M-

W By Ao,  Altorneys A D .2‘__"_06 n,,.‘7



10

15

20

25

30

35

40

45

00

09

UNITED STATES PATENT OFFICE.

CHARLES E. MOSS, OF BOSTON, MASSACHUSETTS.

MACHINE FOR DRYING SHEET MATERIAL.

No. 876,007.

Lo all whom vt may concern:

- Be it known that I, CHARLES E. Moss, of
Boston, in the county of Suffolk and State
of Massachusetts, have invented certain new
and useful Improvements in Machines for
Drying Sheet Material, of which the follow-
Ing 1s a specification.

This mvention relates to means for drying
sheet material, such as paper, the invention

having Farticula,r reference to nieans for

drying blue print paper after it has been ex-

posed and developed, the paper being satu-
rated with water when it leaves the devel-

oping tank.

provide a simple and effective machine for
quickly drying sheet material, such as blue
Erint paper, for controlling the material and
eeping 1t in a smooth condition free from
wrinkles or puckers during the drying opera-
tion, and to prevent discoloration of the pa-
per by the drying surface or surfaces. _
The 1nvention consists in the improve-
ments which I will now proceed to describe
and claim. | | _
Of the accompanying drawings, forming a
part of this specification,— Figure 1 repre-
sents a side elevation of a dryine machine
embodylng my invention. Fig. 2 repre-
sents a fragmentary view showing partly in
section and partly in side elevation, one of

the drying cylinders, one of the bed rolls sup-

porting 1t and parts of the supporting
frame. Kig. 3 represents a front elevation
of the machine, the lower portion of the sup-
porting frame ‘being broken away. Fig. 4
represents a section on line 4—4 of Fig. 3.
Fig. 5 represents a fragmentary top plan
view showing one end portion of the machine.
Fig. 6 represents a fragmentary perspective
view showing parts of two of the belt sec-
tions and guides for the same. Fig. 7 repre-
sents an enlargement of a portion of Fig. 4.
Fig. 8 represents a sectional view showing a
different embodiment of the invention.

The same letters of reference indicate the
same parts 1n all the figures.

In the drawings 12 and 13 represent bed
rolls which are journaled in bearings on a suit-
able supporting frame 14, the bed rolls being

“horizontally arranged parallel with each

other, and separated from each other by an in-
tervening space. The preferred construction
of each bed roll is that shown in detail in

Fig. 2, each roll being composed of a tubular |
body portion through which passes a shaft | inder.
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1 15 having flanged sleeves 16 which fit the

interior of the tubular roll body, the shafts
being provided with collars 17 of greater
diameter than the roll body, said collars
forming cylindrical supporting enlargements
at the end portionsof the bedroll. The sleeves
16 are preferably engaged by friction only
with the shaft 15, so that the body of the

bed roll is adapted to move more slowly than

the shaft to permit a yielding rotation of the

roll body, or a rotation varying from that of

the shalt 15 on which 1t is mounted.

18 represents a hollow cylinder, preferablyw'
. . of sheet metal, resting loosely on the en-
The mvention has for its chief object to !

largements 17 of the bed rolls, and in fric-
tional engagement therewith, the weight of
the cylinder being supported by the bed
rolls, so that when the bed rolls are rotated in
the same direction, they frictionally rotate
the cylinder 18 in the opposite direction.
KEndwise movement of the cylinder on the bed
rolls 1s prevented by guide rolls 19 mounted
on the supporting frame, and bearing against
the ends of the cylinder. “The bed rolls may
be rotated by any suitable means; for ex-
ample, the shaft of the roll 12 may be driven
by power imparted to it in any suitable man-
ner, and motion may be communicated from
the bedroll 12 to the bed roll 13 by means of a
belt 20 connecting pulleys on the shafts of
said bed rolls, as shown in Fig. 5.

Means are employed for internally heating

the cylinder 18, the preferred means being a,
gas pipe 21 mounted on fixed supports 22 on’

the machine frame, and passing through
openings 23 in the ends of the cylinder, the
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pipe being provided within the cylinder with

a serics of burners 24, which direct jets of
flame upwardly when ignited. The cylinder
1s therefore more highly heated at 1ts top
portion than elsewhere, the object of this
being explained hereinafter. '

- A belt 1s employed in conjunction with the

cyhnder and bed rolls, the belt partially en-
cirching the cylinder and being driven by
frictional engagement therewith, the sheet

95

100

material 25 to be dried being interposed be-

tween the cylinder and the portion of the
belt that conforms to the cylinder. The

belt 1s preferably composed of a series of
longitudinal sections 26, placed edge to edge,

cach sectlon being a narrow belt, and the
series of sections collectively making up a
sectional belt, the width of which corre-
sponds substantially to the length of the cyl-
' For convenience 1 will hereinafter
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refer to the belt sections 26 as the outer belt. | guides 36, which consist of thin strips or

Portions of this belt are supported by ele-
vated guide rolls 27 28 which hold the top
stretch of the belt above the cylinder. Ifrom
the guide roll 28 the belt passes downwardly
under the bed roll 13 and between the latter
and the cylinder.
the greater part of the periphery of the cylin-
der, and downwardly under the bed roll 12.
In the embodiment of the Invention now

being described, I employ an inner belt com-.
posed of belt sections 29, arranged edge to

edge to form a sectional belt of practically
the same width as the upper belt. Iwill here-
maiter refer to the belt formed by the sec-
tions 29 as the lower belt. The lower belt
13 supported partly by guide rolls 30 and 31
journaled in bearings on the frame of the
machine. The belt passes from. the guide
roll 30 under the bed roll 13, and is inter-
posed between the sheet 25 being dried and

the periphery of the cylinder. The lower belt

follows the same course relatively to the
cylinder and the two bed rolls as the upper

belt, and the paper 25 is held between the

two belts 1n 1ts passage over the cylinder.
The guide rolls 30 and 31 are so arranged rela-
tively to the bed rolls that the roll 30 sup-

- ports a portion 32 of the lower belt in posi-

tion to receive the advancing end of the sheet

- 25-as 1t comes from a developing tray 33, and
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guide the end of the sheet to the nip of the

upper and lower belts, where they commence
to run on the bed roll 13. The guide roll 31
1s arranged to support a portion 34 of the

iower belt in position to guide the dried

sheet out from the machine, the sheet falling
over the part of the belt supported by the
roll 31 ontoatable35said rolls30 and 31 being
ofiset outwardly from the bed rolls toward
the ends of the machine, so that they support

- portions of the lower belt in the form of sub-

stantially horizontal platforms 32 and 34
projecting outwardly from the bed rolls to-
ward the ends of the machine. In this emn-
bodiment of the invention, two drying cylin-
ders are employed, there being 4 duplicate
130 of the bed roll 13 located at the opposite

side of the bed roll 12, the second cylinder
180 being supported conjointly by the bed

roil 12 and the bed roll 130. The upper and
lower belts pass from the bed roll 12 up-
wardly and partially around the cylinder 180,
and under the bed roll 130.. On leaving the
bed roll 130 the upper and lower belts di-
verge, the upper belt passing upwardly to
the guide roll 27, and tﬁe lower belt passing
horizontally to the guide roll 31, and forming
the delivering portion 34. Provision is thus
made for carrying the sheets in one continu-
ous pass over two heated cylinders. It is
obvious that the number of cylinders and
bed rolis may be increased, if desired. The

- sectlons of the upper and lower belts are pre-

The belt passes around

blades attached to fixed cross bars 37 on the

| supporting irame, the guides being inter-

posed between the edges of the adjacent belt
sections, and not only preventing displace-
ment of the sald sections, but also preserving
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longitudinal openings Dbetween the same,

sald openings permitting the escape of steam
and vapor [rom the material being dried.
By applying the heat directly to the top
portions of the cyhnders, I provide for a
gradual 1ncrease in the heat applied to the
sheet 25, the heat increasing from the point
where the sheet 1s first subjected to the ac-
tion of the cylinder until the strip reaches the
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top ol the cylinder, where the heat 1s greatest.

I find that by thus graduating the heat there

1s less hability of causing waves or cockles in
the paper, than would be the case if the cylin-
der were uniformly heated at all parts of its
periphery.

8

The enlarged end portions of the bed rolls

provide for frictional engagement between
the bed rolls and the cylinders at opposite

edges of the belts, and provide for suttable

spaces petween the body portions of the bed

rolls and the peripheries of the eylinders for
the accomnmodation of the belts and the inter-
posed sheet 25. The frictional engagement
between the bodies of the bed rolls and their
shafts, permits any slip of the bed.roll bodies
on the shaft that may be required by vari-
ations between the rate of movement of the
belts and that of the shafts of the bed rolls.

The guide rolls 27 and 31 are preferably
adjustable so that their distance from the
accompanying guide rolls 28 and 30 may
be varied to regulate the tension of the belts.
To this end the guide rolls 27 and 31 may be
mounted on arms 38 pivoted at 39 to the
irame of the machine, each arm having an

extension 40 forming the shorter arm of a
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lever, said extension bearing against an ad-

justable screw 42. The developing tray 33
may be provided with a removable roll or
mandrel 43 to support a roll of unwashed or
undeveloped paper, and with a submerged

guide 44 below which the paper passes from

the roll 43.
45 45 represent wringer rolls between

which the paper passes on emerging from the

tank, one of said rolls being driven by a belt
46 engaged with a pulley on the shaft of the
bed roll 12. =

The inner belt 29 interposed between the
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sheet 25 and the metal of the cylinder, pre- .

vents direct contact between the wet sheet

25 and the metal cylinder, such contact be-

ing liable to cause discoloration.

In Fig. 8 I show a different embodiment
of the mmvenftion i which but one heated
cylinder and one belt is employed, 181 repre-
senting the cyhnder and 182 the belt, the
latter being preferably composed of sections.

vented irom being displaced edgewise by | Three bed rolls 48, 49 and 50 are employed,
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course to and from the cylinder.
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the same supporting and frictionally engag-
img the cylinder 181. The belt is engaged
with the bed rolls 48 and 50, the intermedi-
ate bed roll being employed simply as a sup-
port for the cylinder. The sheet 25 passes
between the bed roll 48 '
the belt that conforms to the cylinder, and
emerges between the said portion of the belt
and the bed roll 50, suitable guides 51 and
52 bemg employed to direct the paper in its
_ To pre-
vent contact between the sheet and the
metal cylinder, the latter is provided with a
jacket 53 of any suitable fabric or material
which will prevent discoloration of the blue
print paper. The jacket 53 constitutes a

non-metaliic member for preventing direct

contact between the biue print paper and the
metal eyhnder, and the discoloration which
would result from such contact, the inner
belt 29 also constituting a non-metallic mem-
ber which accomplishes the same result.
The jacket 53 and the 1nner belt 59 are there-
rore equivalent means for preventing dis-
cotoration of the paper by the metal of the
cylinder.

The cylinder 18 1s provided at 1ts ends
with Inwardly-projecting annular {langes
218, the mner edges of which form the open-
ings through which the gas pipe 21 passes.
Satd flanges retain the heat m the upper
portion of the cylinder.

I claim:

1. A drying machine of the character
stated, comprising a plurdahity of bed rolls,
a hollow c¢ylinder frictronally engaged there-
with, means for mnternally heating the cyl-
inder, and a belt engaged by the cylinder
and rolls.

2. A drying machine of the character
stated, comprising bed rolls, a hollow eylinder
irictionally engaged with the bed rolls, a gas
plpe extending into the cylinder and pro-
vided with burners, and a belt engaged with
the cyhinder and rolls.

3. A drying machine of the character
stated, comprising a plurality of bed rolls,
a hollow cylinder frictionally engaged there-
with, means for internally heafing the cyl-
imder, a belt engaged by the eylinder and

rolls, and means for rotating the bed rolls to

rotate the cylinder and move the belt.
4. A drying machine of the character

stated, comprising a plurality of bed rolls,

a hollow cylinder frictionally engaged there-
with, means for internally heating the cyl-
inder, a belt engaged by the cylinder and
rolls, the belt being composed of a plurality
of longitudinal sections arranged edge to

and the portion of

edge and separated by crevices, and fixed
ouldes for said sections.

5. A drying machine of the character
stated, comprising a plurality of bed rolls,
a hollow metal cylinder frictionally engaged
therewith, a non-metallic belf engaging the
cylinder and rolls, and a non-metallic mem-
ber between the belt and eylinder to prevent
contact between the material being dried
and the metal body of the cylinder, the said
material being passed between the said belt
and the member without contact with metal.

6. A drymg machine of the character
stated, comprisinig a plurality of bed rolls, a
hollow cylmder frictionally engaged there-
with, a belt engaged with the rolls and cyhn-
derand partially surrounding thelatter, guide
rolls for keeping,portions of the belt out of
contact with the cylinder, and means for
varying the distance between said guide rolls
to regulate the tension of the belt.

7. A drying machine of the character
stated, comprising a plurality of bed rolls
each having enlarged end portions, a hollow
cylinder bearing on the said end portions
and adapted to be frictionally driven thereby,
and a belt engaged with the bed rolls be-
tween their enlarged end portions.

S. A drying machine of the character
stated, comprising a plurality of bed rolls,
a hollow cylinder frictionally engaged there-
with, a pair of belts, portions of which are su-
perimposed and engaged with the bed rolls
and cylinder, elevated guiderollsengaging one
of the belts, and outwardly offsct guide rolls
arranged to support stretches of the other
belt 1n the form of substantially horizontal
platforms adapted to receive and deliver the
material. |

9. A drying machine of the character
stated, comprising a central bed roll and two
outer bed rolls at opposite sides of the cen-
tral roll, two hollow eylinders supported side
Ly side on sald bed rolls, a pair of belts hav-
g supertmposed portions engaged with the
bed rolls and eylinders, guide rolls support-
inge portions of one of the belts above the bed
rolls, and guide rolls offset outwardly toward
the ends of the machine from the bed rolls,
and supporting portions of the other helt 1n
the form of platforms adapted to receive and
deliver the material. |

In testimony whereof I have affixed my

“signature, in presence of two witnesses.

CHARLES E. MOSS.

Witnesses:
C. IF. Brown,
4. BATCHELDER.
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