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T

To all whom it may concern :

Be it known that we, EDWYN ANTHONY and
Jacon EDpwARD HARVEY, subjects of the
Queen of Great Britain, residing at the city
of New York, in the county and State of New
York, have invented a new and useful Im-
provement in Web-Reversing Apparatus for
Printing-Machines, of whlch the followmg is'a
specmcatlon

Our “invention consists of an apparatus,
herein described and claimed, for reversing
the sides of a iraveling web or sheets in tapes

“in such a way that the. web, after passing

throughthe apparatushereinafter deseribed, is

. opposite its former position, and its plane par-

allel or at-an angle to the plane of its former
position, and the lines drawn across it per-
pendicular to its edges are parallel to their
former positions.

Tigures 1 to 3 show the different portions of

the web before entering and after leaving the.

devices which constitute thisinvention. "Figs.
4 and b show the apparatus which causes the

~web to enter and leave, so that its position
25

relatively to itself before entering and after
leaving is' that shown in Fig. 1. Fig.6 is an
apparatus to which Figs. 2 and 3 apply and

Tigs. 7, 8, and 9 1llusﬁrate a modification of

the ‘tpparatus snitable fortreating in a certain
way webs traveling as these shown

- Thus (Figs. 1,2,and 3,)if Aistheweb about
to enter the a-ppa-ratus, and A’ the web on
leaving it, then the edge c ¢ is opposite to
the edge d’ /' and the edge d f opposite to ¢

‘¢, Any line ¢ d drawn perpendicularly across

the web is parallel-to any similarly-drawn line
¢ d' and a o', representing different sides of
the web. - ¢ and & face one another. InFig.
1 the plane of the web on entering is parallel
to the plane of the web in leaving the appa-
ratus. In Figs. 2 and 3 the said planes are
inclined tooneanother. Considering theform-
er case first, A B, C D, E I, Fig. 4, are three
cylinders whose diameters need not be equal.
A B and:CD are fastened together so that
their axes are perpendicular to one another
and that they have a common tangent plane
on the sideof them remote from that on which
the cylinder E I lies. The said cylinder & F
is fixed so as to touch the eylinder A B and
to be parallel to the ¢ylinder C D. The edge
of the web on entering and leaving the appa-
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ratus may make any convenient angle with
the axes of the oylinders B F and (J D. As
an example, take the case of the radii of the
three cylinders, all equal, and forty-five de-
grees the angle which the edge of the web
makes with the axis of B I as it enters, then
the web must ran over this cylinder so that

 its central line first touches it in a point, P,

TFig. 5, whose distance from the axis of A BB
is equal to half the distance between the axes
of the cylinders E Fand CD. - To conduct the

| web to the cylinder E ! a roller (not shown in

the figure, call it R,) must be placed in the
case we are taking so as to have its axis at an
angle of forty-five degrees with the axis of E
F, and also to have a common tangent plane
with the eylinder I& I, which said tangent
plane shall likewise be perpendicular to the
axis of the eylinder A B. Similarly the web,
after leaving the cylinder € D, mustbe con-
veyed to another roller (call it /) having the
same position relatively to that eylinder which
the first roller has to the cylinder E F.. The
course of the web can be traced by an inspec-
tion of Fig. 5. Coming from the roller R it
passes over the cylinder E F, thence under
and over the ecylinder A B, and from there
over the eylinder C D to the roller R/. The
web thus issues from the apparatus parallel
and opposite to its position before entering it.

If it is desired that the web should not come

out opposite to itself, bnt should be shifted

transversely, all that is necessary is that the
web ‘should be passed over E I so that its
central line may not pass over the said point
P, but should first meet the cylinder E F in
some point situated above or below it: Then
each edge of the web will be shifted trans-
versely bv a space eqnal to twice the distance
between this last-mentioned point and thesaid
point P.

When it is desired that the web after pass-
ing through the apparatus should come outnot

| parallel. to itself, but as shown in-Fig. 2, it

1s necessary to fix the cylinders differently
from the arrangement in. Fig. 4. More ways
than one will accomplish the object in view.
A convenient arrangement is illustrated by
Fig. 6. - Let the cylinders be arranged as in
Fig. 4, except that E F and C D are not fixed
perpendicular to A B, butinclined at an angle
thereto. Thus it H K, L. N are drawn perpen-
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dicular to A B, Tig. 6, and parallel to the
plane to.which the axesof the three cylinders,
Fig. 4, are parallel, and if the angle between
the planes of the web on entering I& T! and on
feaving C D is 2 ¢, and « is the angle which
the edges of the web make with the axes of I
I and C D, then we must fix B F and C D,
Fig. 6, so that the sine of the angle between
I K and the axis of E F and between It N
and the axis of C D is equal to sine e multi-
plied by cosine a. Tor example, it the appa-
ratos is fixed so that the edges of the web
make an angle of thirty degrees with E F and
C D, and the angle Letween the plane of the
web on entering the cylinder I I and the
plane of the web on leaving the eylinder C D
is required to be ninety degrees, then the an-
gle between ' E and H K and between C D
and L N inust be thirty-seven .degrees forty-
six minutes, approximateiy. If the webis de-
sired to come out as in Fig. 3 instead of asin
Fig. 2, then the cylinders must be placed ex-
actly as just described, except that I If and
O D must be tixed on the other sides of H X
and I N to what they are in Fig. 6.

The modification last desecribed we do not
claim, but state it herein to show how the ap-
paratus may be modified to meet that case, the
precise arrangement indicated never bhaving
been previously deseribed.

When the web comes out as in Fig. 2 we
may, by suitably fixing the three cylinders,
cause the edge of the web to enter and leave
the eylinder A B at right angles, so that A B
may rotate—in other words, may be an ordi-
nary roller. The axes of the three cylinders
cannot in this case be taken parallel to the
same plane. . :

We may add one, two, or more cylinders
like A B to Iigs. 4 or 6, and thus virtually ob-
tain two or more apparatus, by which two or
more webs may be treated. Thus the four
¢ylinders shown in Fig. 7 compose, as it were,
two such apparatus as are shown in Fig. 4.
One web may be reversed by being passed
over E F, H K, C D, which may be regarded
as one apparatus such as Fig. 4; and another
web be reversed by being passed over It I, A
B, C D, which may beregarded as another ap-
paratus such as Fig.4. Tor example, suppose
there are two webs such as e and b, Fig. 7, and
it is required to reverse ¢ and bring it onto
the one side of a third web, ¢, and to reverse
b and bring it onto the other side of a fourth
web, d, the planes of the webs on leaving the
apparatus, as likewise the lines drawn perpen-
dicularly across them, to be parallel to their

. previous positions, to the apparatus Fig. 4

add a cylinder, H K, fixing it s0 as to be par-

.in the usual way.

allel to A B, to touch F E, and to havea com-
mon tangeut plane with D C and A B. The
breadths a and b pass through the reverser, as
shown by Fig. 5, @ passing under H K, and b

6o

under A B, and thence both over C D. The ‘

breadthscand d donot pass through therevers-
er, nordo they touch either of the cylinders B I,
C D. The breadth ¢ is conducted by suitable
rollers (not shown in Tig. 7) under E F, then
over C D, while the breadth d is similarly con-

- ducted under B F and under C D. Thus the

breadths b and d are brought together, and the

breadths « and ¢, & being on the contrary side

of ¢ to that which b is of d. ,
I'igs. 8 and 9 show the webs respectively ap-

. proaching the cylinder E F and receding from

the cylinder C D. Taking the particular case
of the diameters of the fourcylinders, all equal,

“and entering the web with its edge inclined at

an angle of forty-five degrees to the axis of
the cylinder I& If, then the distance between
thie axes of the cylinders H K and A B must
be equal to any one of the equal breadths a,
b, ¢, and d; and if P be the point in which the
central line of the breadth b meets the eylin-
der E I, the distance of P from the axis H K
must be equal to half the distance between the
axes of & I and C D. Of course when the
web is in sheets it must travel between tapes
The tapes must be passed
through the apparatus in the maunner pre-
viously explained with reference to the web;
aud since in general they will not come out
opposite to the positions they had on entering,
their ends must be run togther by means of
skew-pulleys or other suitable devices.

We do not claim the use of afixed cylinder
for deflecting the path of a traveling web, be-
canse that device 1s shown in the specification
of Rose’s British Letters Patent, No. 12,715,
year 1849, and in the specification of Sande-

man’s British Letters Patent, No. 3,319, year-

1870; but

65

70

75

8o

85

90

95

100

‘What we do berein claim as our invention-

is as follows:

. Three cylinders; A B, C D, E F, arranged
so that E I’ and C D each make an angle not
less than a right angle with A B, that A B
and C D have a common tangent plane, and
that . F touches A B ou the side of it remote
from the said tangent plane, whereby the sides
of a traveling web or of sheets in tapes are re-
versed, all substantially as described.

EDWYN ANTHONY. »
JACOB EDWARD HARVLEY.

. Witnesses:
J. L. BUTTERLY,
3. T. LIPPINCOTT.
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