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UNITED STATES

PATENT OFFICE.

WILLIAM G. CHAPIN, OF NEW YORK, N. Y.,

ASSIGNOR TO THE THOMPSON &

NORRIS COMPANY, OF NEW JERSEY.

" MANUFACTURE OF CELLULAR BOARD.

SPECIFICATION forming part of Letters Patent No, 618,376, dated January 24, 1899,

Applicatioyn filed December 9,1897, Serial No. 661,217,

To all whom it may concerwn:
Be it known that I, WiILLIAM G. (/HAPIN a

citizen of the United States, residing at New ‘

York, (Brooklyn,) Kings county, New York,

5 have invented certain new and useful Im-

provements in the Manufacture of Cellular

Board, of which the following is a specifica-
tion.

This invention relates to the manufacture

1o of a fabrie consisting of two sheets of paper

or the like inclosing between them a corru-

gated sheet, the three elements being seeured

together to form a cellular sheet. A fabric

of this general character has been in use for

15 some years as a packing about glassware and

the like, the fabric being usually so con-

structed that it is comparatively flexible and.

capable of being wrapped about the article to
be protected when it is bent in the direction
2o of the corrngations of the intermediate sheet.
Itisdesirable, however, to produce such a cel-
lular fabrie which shall be smooth, flat, and
quite stiff or rigid both transversely and lon-
gitudinally of the corrugations, and to effect
25 thisis the object of the present invention.
" A machine for making the board is illus-

trated in the accompanying drawings, where-

in—
Figure 1 is a plan of the machine proper.
30 Fig. 2 is a side elevation of the same. Fig.
3is an end view of the delivery end of the
machine, and Fig. 4 is a side elevation.of the
pasting mechanism and the devices for feed-
‘ing the sheets to the machine proper. Figs.
35 5 and 5* are detail sectional views, on a larger
scale than the main views, of the device for
regulating the cutting of sections or sheets
from the continuous board. Fig. 6 is an en-
larged detail view of the starting and stop-
40 ping mechanism. Fig. 7 isan enlarged view
of the finished cellular board produced by the
machine.
Before proceeding to describe the machine
illustrated it may be said that the board
45 shown in Fig. 7 comprises a base sheet or
facing x, a corrugated sheet 7, secured to
said sheet z, and, facing a sheet z, secured to
the opposite face of the corrugated sheet ¥
in a manner o form of the three sheefs a
so stiff,flat,and relatively thick cellular board X.

(No model.)

In the making of a cellular fabric consist-
ing of three sheets xz, 1, and 2 if the corru-
gdtlons of the intermediate sheet be crushed
and their rigidity thus destroyed, as by the
passing of the strip between erushing-rollers, 55
the resulting fabric will be flexible along the
lines of the corrugations, as these latter will
yield and flatten ‘readily when the fabric is
flexed or bent. In the fabric contemplated
by this invention, however, the corrugations 6o
are not crushed, and the final sheet z is ap-
plied while the fabric is held flat and firm
and while the paste or gum which secures
this sheet is being dried, thereby producing
a faced orsurfaced, flat, stiff, andrigid board. 65

The machine which will now be deseribed
has to do mainly with the placing and secur-
ing with paste or gum the final facing-sheet z,
the drying. of the fabric while in a flat state,
and the delivery and cutting off of sections 7o
or lengths from the finished fdbr‘lc or board.

The machine operates 1nterm15tently inso-
much that the eontinuous fabric is finished in
lengths or sections and delivered in sections
as finished. 75

The machine comprises, as to its major fea-
tures, a feeding and paste-applying mechan-
ism for the securing of the final facing-sheet,

a feeding mechanism, which operates inter-
mittently to draw the fabric into the drying 8o
and finishing device, the said drying and fin-
ishing device, which consists of two plane-
surfaced heaters adapted to close upon and

"embracethe fabric,operating alternately with

the intermittent feeding operations, the feed- 8s
ing mechanism for the finished board, and the
cutting and delivery mechanisms, which lat-
ter also operate alternately with the main
feed.

Referring to the punelpal views, A repre- go
sents as a whole a mechanism for supplymd
from rolls the strip Z (comprising the base-
strip « and corrugated strip 7, secured there- -
to) and the strip z, means for applying paste
to the corrugations of the strip Z for secur- g3

ing the stmp thereto, and means for drying
andmmstenmg,allaswﬂlbedeccrlbed These
devices may be constructed in any convenient
manner; but as here shown they comprise
the features following: The partly-finished 100
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strip Z isled around a steam-drum 1 to dry it
and passes thence about a series of carrying-
rollers 2 2%, which may be driven by the usual
means. In its passage paste isapplied tothe
crowns of the corrugations of the strip Z by
means of a paste-roller 3in a fountain 4. The
strip of plain paper # from aroll 5 is led over
a steam-box 6, whereby it is slightly and uni-
formly dampened, and then between feed-
rollers 7, driven at the proper speed. After

~emerging from the rollers 7 the surplus of the
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Qtllp % forms a sagging loop 2', and the strip
7 after passing the roller 2* forms a sagging
loop Z’. At their other ends these strips z

and Z pass into the heater or drying and ﬁn-
ishingdevice. Thisdryingdevice (designated

as awhole by B) consists of two faced heaters’

or steam-boxes 8 and 8¢, arranged one above
The lower
box &* is fixed in the frame and presents a
plane smooth upper surface. It is supplied
with steam through a suitable pipe or pipes
9* from any source, as a boiler, for example.
The upper steam-box 8 has a plane smooth
lower surface and is supplied with steam
through a suitable pipe or pipes 9. This up-
per box or heater is adapted to be raised and
lowered to a slight extent by any suitable
means, that now to be described serving the
purpose.

Mounted on (md at the repective sides of
the frame 10 are lifters 11, each of which has
two lifting-pins 12, which plav through guides
on the stationary heate1 8* and ente1 sockets
on the upper heater S, in which are screwed
from above screws 13, which bear on the ends
of the lifting-pins 11 and serve as a means of
regulating the clearance or space between the
faces of the heaters 8 and 8*. There areor
may be also serews 14, driven upwardly
through lugs on the stationary heater 8* and
forming bearings on which rest lugs on the
upper movable heater 8 when the latter is
seated. - Thesescrews 14 serve,with thescrews
13, to regulate the operative space or clear-
ance between the opposed faces of the steam-
boxes. The lower extremities of the lifters
11 rest on shoulders formed on a rock-shaft
15 in the frame, whereby when this shaft is
rocked the movable upper heater 8 will be
raised to a sufficient extent and then lowered.
The means employed for rocking the shaft 15
will be hereinafter described.

C represents as a whole the intermittent-
feeding mechanism for the finished board X,
and it comprises two rollers 16 and 16, the
latter rotatively mounted in the frame 10 and
the former mounted rotatively in a pair of
hinged arms 17, so that it may be raised and
lowered to a slight extent. These two feed-
rollersare geared together,and the loweroneis
thedriver, itbeing driven intermittently from
an intermittently-rotated operating-shaft 18
of the machine through the medium, as here
shown, of a gear-wheel 19, ratcheted on said
roller 16*, a pinion 19*, gearing with the wheel

19, a slidable rack 20, in gear with the pinion

19* and coupled by a link 21* with an opei-
ating-lever 21, this lever being vibrated by a
crank 22 on the shaft 18. Rotation of the
crank 22 by engagement with a slot in the
lever 21 reciprocates the rack 20 and by
reason of the ratcheting of the wheel 19 on
the roller 16* causes intermittent rotation of
the feed-rollers in one direction.

The strips of material Z and z are fed con-
tinuously and at a relatively slow speed, and
as the loop Z' deseends or sags while the ma-
chine properisatrestit will eventually strike
and rest upon astarting-loop 23,adapted toset
the machine in motion. When set in motion,
the upper heater 8 rises, and the feed-rollers
16 16* then draw the finished and dried board
X out from the. heater, replacing it by the

material of the loops 2’ and Z'. When thisis
effected, the feed motion ceases, the heater 8
descends, and the motion of the machine is
antomatically arrested, to be again started by
the descent, or sag of the loop Z'.

24 is the main or driving shaft of the ma-
chine, which rotates continuously in the di-
rection indicated by the arrow in Fig. 6. On
it is loosely mounted a hollow casing 25, on
which is fixed a gear-wheel 25%, which drives
the shaft 18 through the medium of a train
of gears 26, the shaft being geared to make
about twelve revolutions to one of the shaft
18. On the shaft 24, within the casing 25, is
a collar which has a tooth 27, and within the
casing 25 and pivotally mounted thereon is
a spring-dog 28, adapted under certain con-
ditions to engage the tooth 27, and thus lock
the casing 25 (through said dog) to the shaft
24, compelling it to rotate therewith and
through the train 26 to drive the shaft 18.
‘When the shaft 18 is at rest, as in Fig. 6, the
dog 28, which has a tail 28*, adapted to pro-
ject out through a slot in the casing 25, is
held out of engagement by an arm 29* of a
rocking lever 29, mounted on a fixed bar or
shaft 30 in the machine-frame. Thisarm 29°
is curved to fit about the casing 25 and press
in the tail of the dog 28, the rocking lever 29

being held in this position by a hook on its

lower arm 29°, resting on the crown of a bev-
eled tooth or projection 31* on a cam 31 on
the shaft 18 and mounted loosely thereon, a
stud 32, carried by a collar on the shaft and
engaging a slot in the cam, permitting the lat-
ter some movement about the shaft. On the
cam 31is a weight 31° which sets back of the
plane of the lever-arm 29° so ag to clear it,
and this weight is adapted to engage a hook
33" on a lever 33, loosely mounted on the shaft
30, whereby the parts are held in the position
seen in Fig. 6. From the upper end of the
lever 33 a wire or cord 35 extends under the
heater and is coupled to an upright arm 34*
of alever 34, fulcrumed in the frame. To one
arm of this lever is secured one end of the
starting-loop 23, and on a third arm isa coun-
terweight 34*. Nowsupposing the mainshaft
24 to be rotating and the shaft 18 to be at
rest, as in Fig. 6, when the sagging loop Z’
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of the strip Z comes to rest with sufficient

weight on the starting-loop 25 the lever 54
will be rocked, and this motion will be com-
municated through the wire 35 to the lever 33

in such a manner as to withdraw the hook 83*.

and allow the weight 31° to fall as far as the
stud 82 will permit. This shift of the cam 31
removes the tooth 31* from under the hook
on the arm 29° and allows the arm 29 to fall
away by gravity from the casing -25. The
spring-dog 28 instantly engages the tooth 27,
carried by the rotating main or driving shaft,
and locks the casing 25 and its gear thereto,
which sets operating-shafi 18 to rotating
slowly.

On the shaft 18 is a cam 36, which bears on
a roller carried by an arm or lever 37, which
swings loosely from the shaft 30 and is
coupled at its free end by a link 38 with an
arm 15° on the rock-shaft 15, This cam 36
thus actstolift the upper heater 8 sufficiently
to free the board X, so that the feed-rollers
16.16® may draw it out and feed in materials
for a new section, and to hold the heater ele-
vated.

‘While the heaters have been acting on the

board, the feed-rollers have not only been at
rest, but the upper roller has been slightly
elevated, so as not torest upon and mar the
board X. The means for thus operating the
upper feed-roller will now be described.

The arms 17, which carry the upper feed-
roller 16, are connected together at their free
ends by across-rod and are coupled by alink
39 toonearm of arocking lever 40, fulerumed
on the frame.
is hung a counterweight 41, suspended by a
rod 41*, whieh has in it a slot engaged by a
stud on an arm 29°on the same boss with the
rocking lever 29. The weight 41 is sufficient
to overcome the weight of the upper roller 16
and hold it slightly elevated or out of contact
with the board X, as in the drawings; but
when the lever 29 is rocked at starting up
the machine the arm 29° moves upward and
the stud therein, engaging the upper-end
of the slot in the rod 41%, lifts the rod and
weight 41, so that the roller 16 may descend
into contact with the board to be fed. It will
be understood that the lifting effort of the
arm 29° is not necessarily very great, as the
weight of the feed-roller and its accessories
nearly counterbalances the weight. As the
shaft 18 continues to rotate slowly the weight
31* on the cam 31 is carried around to the
upper side, and as it passes over the center it
falls, catching on the hook on the starting-
lever 33. The momentum of the parts car-

ries the cam 31 on far enough for the hook on’

the arm 29° to ride up onto the tooth 31*, and
thus rock the lever 29, soas to bring the arm
29* up to the casing 25. The parts are so
timed that this movement oceurs at the mo-
ment the dog 28 reaches about the position
seen in Fig. 6, so that the arm 29* releases
the dog, and thus stops the rotation of the
cam-shaft 18.

On theother arm of thislever.

It should be observed that when the start-
ing-lever 34 has been pulled over by the
welght of the loop Z’ in starting the machine
and the weight hasbeen taken from the start-
ing-loop 23 by the feeding in of the strip Z'
the lever 83is returned toits normal position
by a spring 33°.

It now remains to describe the board-cut-
ting device or mechanism and the delivery
mechanism for the boards cut off. The first-
named mechanism is indicated by D and the
last named by E.

The cutting-blade 42 is mounted to play

‘up and down in guides 43 on the machine-

frame, and its reciprocating movements are
produced by means of two connecting-rods
44, which couple the blade to cranks 45 on a
rock-shaft 46, and this shaft is rocked by a
crank 47 on the shaft 18, Figs. 1 and 5, and
a rod 48, which connects this crank 47 with
a crank-arm 46* on the rock-shaft 46. ODb-
viously with this construction the blade will
make one cut-at each revolution of the shaft
18 and so cut off sections of the board X
equal in length to the amount fed out at the
delivery end of the machine at one operation
of the intermittent feed; but as it is desir-
able sometimes to cut off sections of double
this length means are provided for causing
the crank 47 to actuate the rock-shaft 46 only
at alternate rotations of the shaft 18, This
device is illustrated in detail in Figs. 5 and
5* and seen in plan on a smaller seale in
Fig. 1.

In the end of the rod 48 where it is coupled
to the crank 47 is a slot 48, in which slides

70
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a block 49, in which the pin 47* of the crank -

has a bearing. When the block 49 is free to
play in the slot, the crank imparts no move-
ment to the rock-shaft 46, and consequently
no movement to the blade 42; but when the
block is locked against movement in the slot
the crank 47 actuates the blade. On the
crank-pin 47* is fixed a pinion 50, which gears
witha wheel 51 of twice its size fixed on a short
shaft 52,which rotatesin bearings in the block.
49, Fixed on the shaft 52 within a hollowin
the block is a cam 53, which at one point in
the revolution .of the shaft 52 bears on the
transverse arms of a pair of L-shaped lever-
latches 54, fulerumed in the block, and by
pressure thereon withdraws the locking-arms

of said latches from recesses 55 in the side

walls of the slot 48%, and thus sets the block
free. A spring 56 between the locking-arms
of the latches tends to press them outward
and into engagement with the locking-re-
cesses. The effect of this device is to re-
lease the block 49 at each alternate revolu-
tion of the crank 47, and this release is ef-
fected when the blade 42 is elevated.

The delivery mechanism E is illustrated in
Figs. 1, 2, and 3 and comprises a laterally-
spreading receiving and dropping device.
Supported, preferably from above, are bear-
ings 57, in which are rotatively mounted two
cross-shafts 58 58, connected for driving one
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from the other by sprocket-wheels 59 and a’
chain 60. One of the shafts has a erank 61.
Theshafts 58, have right-and-left serews cut
on them to receive pairs of bearing-nuts 62, in
which are mounted, one at each side, a shaft
63, which is capable of rocking in the bear-.
ings in the nuts. Each shaft 63 has a sup-
porting-strip 64, carried by curved arms 65.
These strips are situated so as toreceive the
board X as it comes from the machine, tak-
ing nnder the respective edges thereof, and
when the section is cut from the board by the
blade 42 the shafts 63 are rocked (see dotted
lines in Fig. 8) so as to withdraw the strips
64 from under the edges of the board and
allow it to drop to the floor. Thisspreading
movement is effected by weights 66 on arms
which project inwardly, one from each shaft
63, and the weights are raised and the strips
64 held in supporting position by arms 67,
one on each shaft 63 and resting on the back
of the blade 42. In practiceeacharm 67 car-
ries a roller that rests on the back of the
blade to avoid undue friction.

The object of suspending the shafts 63 from
nuts on the cross-shafts 58 is to enable the
supporting-strips 64 to be shifted readily and
accurately to suit boards of different widths.
This adjustable feature is not essential, how-
ever, nor is it essential that the weight 66
shall be on a separate arm. It might be on
the arm 67 as well. Indeed the important
feature is the automatic spreading of the sup-
ports simultaneously with the cutting off of
the board. The uprights 68 (seen in Fig. 2
are side guards for the pile of sheets.

It is very important in the making of this
cellular board that the sheet z be kept per-
fectly smooth and free from warpings, puck-
ers, and wrinkles, and hence it is passed over
a steam-box 6, which has a foraminous cover
and permits the steam or watery vapor to
slightly and uniformly dampen the sheet,
which is then passed between the rollers 7,
whereit is smoothed and rolled. This steam-
ing and smoothing prepares the sheet to take

the paste properly and equally when it is-

pressed upon the crowns of the corrugations
in the heating apparatus B. .

The space between the heaters is open all
around their edges so as to permit the free
escape of steam or vapor during the drying,
and the pecunliar character of the board fa-
cilitates this, as the corrugation-channels
form natural passages for the vapor. To pre-
vent the steam which is emitted at the front
where the sheets 2 and Z enter between the
heaters from condensing on the sheet z and
producing damp spots and consequent warp-
ings, puckers, or blisters, the sheet z on com-
ing from the rollers 7 is made to pass over
an elevated roller 69 and thence about and
under a curved shield 70, fixed to the upper
heater8. This shield and roller serve to pro-
tect the sheet against the direct action of the
steam, and theshield, being practically a part
of the heater 8, will of course be quite hot

.dried, and another wet with paste.

x ' o 618,376

and will prevent the collection of any mois-
ture on the sheet: The heaters are or may be
provided with pressure-gages 71, and they
may be made up of sections. In the prineci-
pal views they are each represented as made
up of two sections fitted together accurately
edge toedge. Partsof the heaters and of the
fabric X are broken away in Fig. 1 to show
some of the mechanism below theni in plan.

The space between the two heaters is care-
fully regulated, so that when closed on the
board X to finish and dry it they will not
crush the corrugations of the sheet %, but
simply flatten their erowns slightly,and there-
by form flat surfaces for the adhesion to the
sheet z.

The treatment of a cellular fabric or board,
as X, requires that the space between the
two heaters 8 and 8' when closed shall be
fixed and of course uniform throughout, and
the space should be such that when the mov-
able heater is lowered on the fabric for heat-
ing and finishing the crowns of the corru-
gations of the intermediate sheet shall be
slightly flattened, as Dbefore stated. The
weight of the movable heater is such that
when compared with the relatively fragile
character of fabricit may be considered fixed
when closed on the fabric. This treatment
is wholly different from that used in pressing
cloth, for example, where the pressure is very
great and the bed-plate is backed by power-
ful springs, no limiting-stops being employed
to gage the space.

Another important feature in the treat-
ment over that heretofore employed in malk-
ing cellular fabrics of paper is the applica-
tion of the heat and gaged pressure while the
fabric or board is at rest, the material being
treated in seetions instead of being carried
along in a continuous manner, whereby, as
will be obvious, one part of the length being
treated will be thoroughly dry, another partly
It is be-
lieved that a celluar board of uniform charac-
ter and finish cannot be made in this manner.

The word ‘‘cellular” is not used herein as
descriptive of the fabric, but because fabrics
of this class have become well known to-the
trade and consumers as ‘‘ cellular” fabrics.

It remains to be pointed out that when the
parts are arranged as herein shown a guide-
roller 69 is required to lead the paper z to
the shield 70; but it will be obvious that
where such a guide is not needed it may be
omitted.

It will be noted that the heaters 8 and 8*
are supplied by separate pipes 9 and 9* and
have each a steam-gage 71. This is very
important. It will be noted also that the
fabric Z is passed about a steam drying-drum
1, while the sheet z is moistened by passing
it over a steam-box 6. The reason for this
is that it is necessary, in order to produce a
finished fabric X that is flat and will not
curl or bend up when it comes from the ma-
chine, that both faces shall be dried equally
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or that the fabrie shall be uniformly dry
thronghout, and it is found that the lower
or corrugated sheet Z takes up more mois-
ture than the upper sheet 2 ; but this varies
considerably with the quality of the paper
used. Ilence it is important to be able to
carefully regulate the heat of the drum 1;
but it'is very important also that means

shall be provided for independently regulat-

ing the temperature of the two heaters 8 and
8%, and hence the independent means for sup-
plying them with steam and the two gages,
these latter showing the temperature through
the pressure of steam. As the fabric when
the heaters first close on it is not aniformly
damp and it is necessary to dry it uniformly,
itmay be necessary toraise the temperature of
one heater above that of the other. Other-
wise the finished fabric is apt to come oub
unevenly dried. .

It is not absolutely necessary that the feed-
rollers 7 for the sheet z shall be pressure-roil-
ers for smoothing the sheet after it has passed
over the steam-box, nor is it essential that
they shall be situated. precisely as shown in
thedrawings. Thesteam-box need onlyserve
to very slightly moisten or dampen the sheet.

Having thus described my invention, I
claim— :

1. The herein-described method of drying
and finishing stiff, eellular board of the char-
acter described, which consists in applying to

the entire surface of the boardbeing treated, -

at the same time, a uniform degree of heat
maintained at all parts of said surface during
the same period of time, and simultaneously
applying to the surface of the board a light
pressure in a direction perpendicular to said
surface, whereby all parts of the board treated
are dried simultaneously.

2. The herein-described method of drying
and finishing stiff, cellular board of the char-
acter described, which consistsin applying to
the entire surface of the stationary board a
uniform degree of heat, and simultaneously
applying tosaid surface a light, uniform pres-

sure, sufficient only to slightly flatten the-

crowns of the corrugations of the intermedi-
ate sheet, whereby the integrity of the cor-
rugations is maintained and the moisture is
driven off while the board is held immovably.

3. The herein-described method of drying
and finishing stiff, cellular board of the char-
acter described, which consists in applying to
the entire surface of the board a uniform de-
gree of heat, and simultaneously applying to
said surface, in a direction perpendicular
thereto, a light, uniform pressure, sufficient
only to slightly flatten the crowns of the cor-
rugations of the intermediate sheet, whereby
theintegrity of the corrugationsismaintained
and the moisture is driven off at the edges of
the board. ‘ _

4. The herein-described method of making
stiff, cellular board, which consists in apply-
ing paste to the crowns of the corrugations of
a sheet Z, then placing on the sheet Z a sheet

z, and then, while the superposed sheets are
at rest on a smooth surface, applying uniform
heat and pressure to the face of the sheet z,
such pressure being sufficient to slightly flat-
ten the .crowns of the corrugations to which
the paste has been applied, whereby the in-
tegrity of the corrugations is maintained and

the moisture completely eliminated while the

fabrie is at rest.

70

75

5. The herein-described method of making

cellular board, which consists in first uni-
formly steaming the sheet z and then passing
it between rollers, before applying it to the
base fabric Z, substantially as set forth.

6. In a machine for making cellular board,
the combination with plane-surfaced heaters
provided with means for positively gagingand
limiting the space between them, whereby the
crushing of the board is avoided, means for
separating the heaterssufficientlyto admit the
materials of the board, a feeder for supplying
the materials to the heaters, and an intermit-
tently-operating mechanism for drawing out
the finished board while the heaters are sepa-
rated, substantially as set forth.

7. In a machine for making cellular board
in lengths or sections, the combination with

plane-surfaced heaters provided with means

for positively limiting and gaging the space
between them, whereby the crushing of the
board is avoided, means for feeding the ma-
terials in a continnous manner to the heaters,
means separating the heaters sufficiently to
admit the materials fed to it, and intermit-

tently-operating mechanism for drawing out

thefinished section of the board while the heat-
ers are separated, substantially as set forth.

8. In a machine for making cellular board,
the combination with plane-surfaced heaters
superposed, the lower being fixed or unyield-
ing and the upper one a gravity-heater,means
for supplying the materials for the board to
said heater,means forraising the upper heater
so as tofreethe finished board and permitit to
be drawn out, and intermittently-operating
mechanism for drawing out the finished board
while said heater is raised, substantially as
set; forth. ‘

9. In a machine for making cellular board
in lengths or sections, the combination with
plane-surfaced heaters provided with means
for positively limiting and gaging the space
between them, the lower heater being un-
yielding and the upper heater resting thereon
by gravity, means for feeding the materials
of the board to the heater in a continuous
manner, means for raising the upper heater
at intervals to permit the finished board to
be drawn out, and intermittently-operating
mechanism for drawingoutthe finished board
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when the upperheaterisraised, substantially

as set forth.

10. In a machine for making cellular board,
the combination with a lower, unyielding
plane-surfaced heater and an upper, gravity-
heater, said heaters having means for posi-
tively limiting the space between their faces
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when closed on the board and means for regu-
lating said space, mechanism for feeding the
materials of the board to said heaters, means
for raising the upper heater to permit the
finished board to be drawn out, and intermit-
tently-operating mechanism for drawing out
the board when said upper heater is mlsed
substantially as set forth.

11. In a machinefor makingcellular board, _

the combination with heatersbetween which
the board is dried, of a shield attached to one
of the heaters at the point where the sheet z
enters, and heated Ly said heater, said shield
being so situated that the sheet z is drawn
over its surface, substantially as and for the
purpose specified.

12. Inamachine for makingcellular board,
the combination with plane-surfaced heaters,

means for separating said heaters and allow--

ing them to close intermittently, means for
feeding the materials of the board in a con-
tinuous manner, so as to form loops Z’ and 2’
while the heaters are closed, intermittently-
operating board - withdrawing mechanism,
which removes the board from the heaters
when they are opened, an automatic stop
mechanism which stops the machine, and
starting mechanism, substantially as de-
scribed, which starts the machine through
the descent of the loop Z’, substantially as
set forth.

13. In amachineformaking cellular board
in lengths or sections, the combination with
the intermittently-opening heaters, of the in-
termittently-operating means for withdraw-
ing the finished board from the heaters, said
means comprising a lower roller, an upper,
gravity-roller adapted to be raised up, a coun-
terweight and intermediate mechanism which
supports said gravity-roller in its elevated
position, a starting mechanism for the ma-
chine, and mechanism between said counter-
weight and starting mechanism whereby the
latter assists in lifting the weight when the
machine is started, thus permitting the grav-
ity-roller to descend, substantially as set
forth,

14. Inamachine for making cellular board,
a cut-off mechanism for the board comprising
a movable blade, a rock-shaft having cranks
coupled by connecting-rods with said blade,
and a crank coupled by a connecting-rod 48,
with a crank 47 on the rotating shaft of the
machine, in combination with means for caus-
ing the crank 47 to actuate the blade at alter-
nate rotations only, said means comprising
the bloek 49 in a slot in the rod 48, in which
block the pin of the crank 47 has a bearing,
the locking-latches and spring in said block,
the shaft 52 in said block, the cam 53 on said

shaft and adapted to release the latches, the
pinion 50 on the cranlk-pin, and the wheel 51,
on the shaft 52 and gearing with said pinion,
substantially as set forth.

15. Inamachine for making cellular board,
the combination with a reciprocating blade
for cutting off sections or lengths from the
board, of a delivery mechanism for receiving
and dropping said sections, said mechanism
comprising two rock-shafts extending parallel
with the line of movement of the board; pend-
ent supports for the lateral margins of the
board attached to the respective 1oc]x-shafts
and mechanism between said rock-shafts and
the reciprocating blade whereby the shafts
are rocked, substantially as set forth.

16. The combination with the main, contin-
uously-rotating shaft,and the operating-shaft
to be driven intermittently thereby, of an au-
tomatic stop mechanism comprising a casing
rotatively mounted on the mainshaftand con-
nected by gearing with the operating-shaft,
means in said casing for normally locking the
casing to the main shaft, a rocking lever, one
arm of which is adapted to unlock the casing
when the lever is rocked, and a weighted cam
on the operating-shaft and having some loose
play thereon, said cam being adapted to take
under an arm of the rocking lever ahd rock
it when the operating-shaft shall have com-
pleted one rotation, substantially as set forth.

17. A machine for making cellular board
having two hollow heaters between which the
board is pressed and dried, said heaters hav-
ing independent regulable means of heating
whereby they may, if required, be heated to
different temperatures, substantially as and
for the purpose set forth.

18. A machine for making cellular board
having heaters for compressing and drying
the fabric, means for slightly moistening, in
a uniform manner the upper sheet z, before
it enters the heaters, and a feeder for said
sheet, substantially as specified.

19. A machine for making cellular board
having heaters for compressing and drying
the fabric, means for slightly moistening, in
a uniform manner and forafterward pressing
the upper sheet 2z, and means for heating the
sald upper sheet after it has been dampened
and pressed, and before it enters between the
heaters, substantially as set forth.

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

WILLIAM G. CHAPIN.
Witnesses:

MarTIN H. DAY,
GEORGE J. RIEGLER.

05

70

75

8o

85

90

95

100

105




