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UNITED STATES

PATENT OFFICE.

ROBERT G. HOLBROOK AND ROBERT H. KING, OF OSWEGO, NEW YORK.

MACHINE FOR FORMING PLATES.

SPECIFICATION forming part of Lettars i-;a,tent No. 860,838, dated October 30, 1800.

Application filed Juna 4, 1800.

To all whom it may concern.:

Be it known that we, ROBERT G. HoLBROOK
and ROBERT H. King,of Oswego,in the cou nty
of Oswego, in the State of New York, havein-
vented new and useful Improvements in Ma-
chines for Forming Plates, of which the fol-
lowing, taken in connection with the accom-
panying drawings, is a full, clear, and exact
deseription. ' '

Our invention relates to improvements in.

machines for forming plates, and is particu-
lavly applicable for use in the formation of
wood or pulp plates, the object of this inven-

_tion being speedily and simultaneously to

compress, form, and dry a large number of
sueh plates which have been previously mois-

anism; aud (o this end the invention con-
sists in the construction, combination, and
arrangement of the component parts of a ma-
chine for-the desired pu rpose, as hereinafter
fully deseribed, and pointed outinthe claims.

In describing this invention reference is
had to the accompanying drawings, forming
a part of this specification, in which like nu-
merals indicate corresponding parts in all of
the views, )

Figures 1 and ¢ are respectively a top plan
and a side elevation, partly broken away, of
ourinvention. Fig. 3isasectional view taken
on line 3 3 of Fig. 2, showing particularly the
guide- rails, the heating-chambers of one of
the dies, and the conduits leading to and from
said chamber. Fig. 4is g top plan similar
to Tig. 1, the driving mechanism being omit-
ted and the dies being shown in section and
as moved toward each other. Fig. 5 is an
enlarged sectional view taken on line 55 of
Fig. 1. Figs. 6 and 7 are isometric views of
oue of the detached guide-rails and the re-
movable section thereof.

The supporting-frame of our in vention
may be of any desired form, size, or construc-
tion, bat preferably consists of separated up-
right standards 1 2, a tie-bar 3, and guide-
rails 4 5, Thestandards 12 are usually pro-
vided with apertures 6 7 for receiving the op-
posite ends of the tie-bar 3 and the guide-
5. One of the standards, as 1, is
formed with suitable bearings 8 9 for receiv-
ing revoluble portions of a suitable driving
machanism, hereinafter deseribed.

Jerial No.18,987. (No model,

The tie-bar 3 is interposed between the
standards 1 2. Tts opposite ends are secured

to said standards and are preferably pro-
vided with reduced threaded portions passed”

through apertures 6 of the standards 1 2 and
engaged by suitable clamping means, as nuts
10.  ‘The shoulders formed by reducing the
ends of the tie-bar 3 engage the inner faces

of the standards 1 2 and, together with the

clamping-nuts 10, form convenient means of
firmly securing the standards to the tie-bar.

The guide-rails 4 5 are supported by the
standards 1 2, preferably on the opposite
sides of the tie-bar, and are arranged substan-
tially parallel with each other and with said
tie-bar, and are each provided with » length-

each other, which-gerve to receive and guide
portions of the movable dies 11, presently de-
seribed. These guidesrails also serve as tie-
bars for uniting the standards and are each
provided with reduced threaded ends passed
through the apertures 7 in the standards 1 2
and are engaged by suitable clam ping means,
as nuts 14. It is thus appareut that the
standards 1 2, the tie-bar 3, and the guide-
rails 4 5 form when assembled a rigid sup-
porting-frame for the remaining parts of our
invention. ‘ :

It is sometimes desirable to remove one of
the dies withous disturbing the remaining
dies, and for'this purpose we provide one of
the guide-rails, as 4, with a removable sec-
tion 15, which forms one of the walls of the
groove 12 and is detachably secured to the
main portion of the guide-rail 4 by suitable
clamping means, as threaded bolts 16, passed
through apertures in said main portion and
engage with -threaded apertures formed in
the removable section 15.

Although the above-deseribed guide-rails
for the movable dies are particularly simple,
durable, and efficient, it will be understood
that the same may be otherwise formed and
supported and that ecither one.or both may
be provided with a removable section, if de-
sired, without departing from the spirit of
this invention. ‘

The movable dies 11, previously referred
to, are supported one in advance of the other
apon the guide-rails 4 5, having portions there-

of arranged within the grooves 12 13, and ave

.Wwise groove-12 14,.alsg arrangsd parallel with -
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mavable lengthwise of the said rails a limited
distance towar! and away from each othey
for permitting the insertion between the dies
of the wood or pulp blanks and for compress-
ing the same to the desired form correspond-
ing to the contour of the adjacent faces of
thedies. These dies are all substantially the
same size and general contour, avre usually
formed coneavo-convex in cross-section, and
are so relatively arranged that the concave
fice of one die is adjacent to the convex face
of the adjacent die, said coneave and convex
faces heing of substantially the same contour
and dimensions in order that one may fit
closely within the other as the dies are moved
toward each other. Kach of these dies 11
preferably consists of a substantially-eyvlin-

Cdrical shell 17, having a heating-chammber 18,
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Dranch passages 19, leadiug to and from the
chamber 1% to the exterior of the shell, and
oppositely-arranged arms 20, having tongues
o1, arranged inthe grooves 12 13, said tongues
being elongated lengthwise of the grooves for
holding the shell in a substantially - upright
position and gniding the dies in their move-
ment along the guide-rails!

Any desired. meaus may be employed for
limiting the movement of the dies away from
ench other iy order that =aid dies may be nor-
mally separated a substantially-uniform dis-
tance from each other for permitting the in-
sertion of a number of wood or pulp blanks
between the adjacent faces of the dies.  This
means preferably consists of a plurality of
series of links 22, the links of one series be-
ing adapted to engage suitable shoualders, as
holts 23, secured to the top face of the arms
on one side of the shell 17, and the links of
the other series being arranged to engage
similar shoulders, as bolts 23, secured to the

lower fac. of the arms at the opposite side of

the shell 17. ‘

The chamber 18 may be heated in any de-
sired manner for heating the walls of the
shell 17, and thereby drying the previously-
moistened wood or pulp, as plates, while said
plates are being compressed and formed by
the dies.  ‘We preferably use steam for this
purpose and connect. the severdl chambers
with cach other in suech manudr that the
steam is admitted to the chamber of one of

the end dies by a suitable conduit 24, is suc-

cessively eonducted fo the chambers of the
remaining dies by means of flexible conduits
23, and may he discharged from the ehamber
of the other end die by a conduit 20.

Each of the chambers I8 is provided with
branch passages for receiving, respectively,
the conduits 24, 25, and 26, the conduits 24
26 coimmmunicating, respectively, with the
chambers of the opposite end dies for con-
ducting tho steam to and from said dies and
the conduit 25 being arranged in the form of
aloop anrd cach having its opposite ends com-

munieating with the e¢hambers of the adja-

cenit, dies, thereby connecting the several
chambers with each other and forming a con-

€60.638

tinuous passage for the steam from the inlet-
conduit 24 throngh the several conduits 2
and c¢hambers 18 to the outlet-conduit 26,

" When placing the wood or pulp blanks in
position between the several dies, it ix essen-
tial that some means be provided for center-
ing said blanks with the dies. This means,
as shown in the drawings, consists of sepa-

ated substantially-parallel bars 27, arranged

heneath the dies in planes substantially par-
allel with the guide-rails 4 5 and equidistant
on opposite sides of a vertical plane through
the center of the dies and each preferably
supported in suitable brackets 28, secured to
the inver faces of the stausdards 12, - These
bars are formed substantiaily flat, and in
cross-seetion are arranged substaniially ra-
dial with the eylindrieal shell of the dies,
with their upper faces disposed in elose prox-
imity to the lower faces of said shells.

The means for moving the several dies to-
ward and away from each other preferably
consists of a non-revoluble serew 29, axtend-
ing throngh the hearing 8 of the standard 1,
a threaded sleeve 30, journaled in the bear-
ing 8, a gear 31, keyed to the sleeve 30, and
a rovoluble shaft 82, having one end jour-
naled in the bearing D and provided with a pin-
ion 33aud itsotherend journaled in asuitable
hanger 34 and provided with a tight pulley 35
and loose pulleys 86 37, arranged at the oppo-
site sidegof the tight pulley 35.  The screw 29
is fixed at one end to one of the dies, as the ad-
jacent end die, by suitable fastening means,
as . set-serew 3%, The opposite end of the
serew is passed throughtherevolublesleeve 30
beyond the outer face of the gear 31 and is en-
gaged Ly threads of said revoluble sleeve for
moving the serew endwise, and thereby fore-
ing the dies 11 toward and away from each
other. The gear 31 is keyed or otherwise se-
cured to the outer end of the sleeve 30 and
meshes with the pinion 33 on the shaft 32,
which in turn.is driven by the tight pulley 35.
The belt (not illustrated) isshifted from either
of the loose pulleys 36 37. When either of the
belts (not illustrated) is shifted from cither
of the pulleys 36 37, onc of the belts referred
10, as the one driving the loose pulley 36, is a

_straight belt.and may be shifted to the tight

pulley 35 for votating the shaft 32 in one di-

Trection, and the belt normally driving the.

pulley 37 is a cross-belt, as is indicated by the
dotted lines iu Fig. 2, which may be shifted
to said tight pulley 35 for driving the shaft

“32 in.the opposite direction.

In the operation of our invention the dies
11 are normally separated to their extreme
limit, regulated by links 22. The wood or
pulp blanks are then inserted betwoen the
adjacent faces of the several dies and are sup-
ported upon and eentered by the bars 27, The
gear 31 is then rotated by the pinion 33, theve-
by rotating the sleeve 30 and moving the
screw and the dies endwise toward rach other
for compressing the blanks between said dies
and forming the samo of substantially the
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same contour as the adjacent faces of the
dies. During this operation steam is admit.-
ted through the inlet-conduis 24 to the cham-
ber in the adjacent end die 11, is discharged
5 from spid die into the adjacent conduit 25,
which conducts the steam to the chamber of
the next adjacent die, and in like manner the
steam passes through the chambers of all of
the dies successively, thereby heating the
to walls of the several dies uniformly for the
purpose of drying the several plates before
being released. After successively passing
through the chambers of all of the dies the
steam is dixcharged through the conduit 26,
15 which may be connected to a suitable drip.
(Notillustrated.) When the plates between
the several dies are sufficiently dry, the sleeve
30 is rotated in the opposite direction, there-
by separating the dies from each ot her, where-
20 upon the plates may be readily removed and
the operation repeated. .

The operation of onr invention will now be
readily understood upon referenee to the fore-
Hoing  deseription and the acecompanying

25 drawings, and while the deseribed construc.
tion, combination, and arrangement of the
component parts of this device are pai 1:u-
larly simple and efficient in operation it will
be understood that considerable change may

30 be made in the construection without depart-

ingfrom thespiritof thisinvention, and there-
fore we do not limit ourselves to the precise
eonstruction shown and deseribed.
We claim— :
L. Inawachine for forming plates, the com-

‘bination ofnsupporr-ing-fmmehavingztguide-

‘rail composed of separablesections, olie being

removable from the other, and a plurality of

‘dies movable lengthwise of the gnide-rail and

40 having portions thereof interposed between
®aid sections,

2. Inamachine for forming plates, the com-
bination of a supporting-frame having oppo-
sitely-arranged grooves, one of the walls of

45 oni of the grooves being removable, and a
pluraljty of dies supported by the walls of the
grooves aud movable lengthwise thereof.

3. Inamachinefor forming plates; the com-
bination of parallel guide-rails havinglength-

50 wise grooves one of the guide-rails having a
removable section forming oune of the wallg
of its lengthwise groove, and a plurality of
dies movable lengthwise of the guide-rails and
having portions theredf projecting into said

55 grooves,

4. Ina machinefor forming plates, the com-
hination of a supporting-frame, dies mounted

- on the frawe and each provided with a heat-
ing-chamber, one of said dies being movable

6o toward and away from the othar, and a flexi-
ble conduit connecting said chambers.

3. A machine for forming plates, compris-
ing a supporting-frame, dies mounted on the
frame and each provided with a heating-cham-

0§ ber, an inlet-conduit connected to one of the
chambers, an outlet-condnit connected to the

35

other chamber, and a flexible conduit con-
necting said chambers with each other,

6. A machine for forming plates; compris-
ing a supporting - frame having separated
guide-rails, a plurality of dies mounted on
said guide-rails one in advance of the other
aud movable lepgthwise thereof, each of said
dies being provided with a heating-chamber
and braneli inlet and outlat passages, an in-
let-conduit connected to 1he inlet-passage of
one of the end dies, an outlet-conduit con-
nected o the outlet-passage of the other end
die, and a plurality of Hlexible conduits con-
necting the chambers of said dies with each
other. .

7. Inamachine for forming plates, the com-
bination of a supporting-frame, a plurality of

vance of the other and movable toward and
"away from each other, and a plurality of fiexi-
ble conduits each having its opposite ends
communicating with the interior of adjacent
dies. i

8. Inamachine forforming plates, the com-
bination of a supporting-frame bhaving par-
allél guide: rails provided with lengthwise
grooves, one of the guide-rails having a re-
movable section forming one of the wails of
the groove, a plurality of hollow dies suppors-
ed one in advaneeof the other in said 2rooves
and movable toward and away from each
other, flexible conduits connecting the ipter-
nal chambers of ad jacent dies, and additional
conduits eommunicating with the internal
~chambers of the end dies.

2. Inamachine for forming plates, the com-
bination of a supporting-frame, a plurality of
dies mounted on the frame and movable to-
ward aud away from each other, means for
moving one of the dies, and additional means
conneeting the remaining dies to said one of
the dies for transmitting motion thereto and
for limiting the separation of the dies one
from the other as said one of the dies is moved
away from the remaining dies,

10. In a machine for forming plates, the
combination of a supporting-frame, a plural-
ity of Hes mounted on the frame and mov-
able toward and away from each other, means
connected to one of the enddies for moving
the same, and links connecting the several
dies with oach other for moving the other dies
and lmiting their separation one from the
other as said end die is moved away from the
remaining dies.

133 In a machine for forming plates, the
combination of a supporting-frame having
separated substantially-parallel guide-rails
provided with lengthwise grooves, one of the
guide-rails having a removable section form-
ing one of the walls of the groove, a plurality
of diessupported one in advance of the other
in said grooves and movable toward and away
from each other, means for actuati ng one of
the dies, and links connecting the several dies

with each other for transmitting motion to the

tollow dies mounted on the frame one in ad-
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other dies and limiting their separation one
from the other as said end die is moved away
from the other dies. )

12. In a machine for forming plates, the
combination of a supporting-frame having
Separated substantially-parallel guide-rails
provided with lengthwise grooves, oné of the
-guide-rails having a removable section form-
.ing one of the wallsof the groove, a plurality
of hollow dies supported one in advance of
the otherin said grooves and movable toward
and away from each other, me s for actuat-
ing one of the end dies, linkse winecting the
several dies with each other for cransmitting
motion to the other dies and limiting their
separation one fromthe other as said end die
is moved away from the rémaining dies, Alaxi-
bie conduits counecting the internal cham-
bersof adjacent dies, and additional conduits
communicating with the internal chambers
of the end dies.

13. In a machine for forming plates, the
combination of a supporting-frame, a plural-
ity of hollow dies mounted on the frame and
movable toward and away from each other,
flexible conduits connecting the internal
chambers of the dies with each other, a serew
fixed to one of the dies, a threaded revoluble
sleeve journaled on the frame and engaged
with the serew, and means for revolving the
sleeve. :

14. In a machine for forming plates,.the
combination of a supporting-frame, a plural-
ity of dies mounted on the frame and mov-
able toward and away from sach other, a
screw fixed to one of the end dies, links con-
necting the remaining dies with each other
and with said end die, a threaded sleeve jour-
naled in the frame aund engaged with the
serew, a gear {ixed to the sleeve, and means
for revolving the gear in opposite divections.

18. .3 raachine for forming plates, compris-

‘ing a supporting-frame having parallel guide-
rails provided with lengiliwise grooves, ono

of the rails having a removable section form-
ing oneof the walls of the groove, hollow dies
guided in said grooves and movable toward
and away from each other, an ihlet-conduit
communieating with the interior of one of the
end dies, an outlet-conduit ecommuniecating
with the interior of the other eud die, flexible
conduits having their oppozite ends commu-
nicating with the interviors of adjacent dies
for forming a continuous helical econduit
throughthe dies fromoneend die to the other,
a screw secured to one of the end dies, links
connecting the remaining dies with each other
aud with the die to which the screw issecured,
a revoluble threaded sleeve journaled on the
frame and engaged with the serew, and means
for rotating the sleeve in opposite directions.

16, In a machine for forming plates, the
combination of a sapporting - frame, dies
mounted on the frame and movable toward
and away from each other, centering-bars for
supporting the plates in alinement with the

dies, and means for moving the dies in oppo- .

site directions.

17. In & machine for forming plates, the
combination of a supporting-frame, hollow
dies mounted on the frame and movable to-
ward and away from each other, separated
substantially-parallel bars supported beneath
the dies and arranged in planes snbstantially
equidistant on opposite sides of a verlical
plane through the centers of the dies, for cen-
tering the plates with the dies, meauns con-
nacted to one of the dies for moving the same
in opposife directions, and links connecting
the remaining dies to each other aud to said
one of the dies. :

4n witness whereof we have hereunto sel,

“our hands this 31st day of May, 1900.

ROBERT G. HOLBROOK.
ROBERT H. KING.
Witnesses:
.. W, Baker,
THoMas L. McXav.
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