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UNITED STATES PATENT OFFICE. 

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

MACHINE FOR FORMING PLATES. 

SPECIFICATION forming part of Letters Patent No. 660,638, dated October 30, 1900. 
Application filed June 4, 1900. Serial No. 18,987. No model, 

To ?till thot), it att? ?on?en: 
Be it known that we, ROBERT G. HOLBROOK 

and ROBERTH. KING, of Oswego, in the county 
of Oswego, in the State of New York, have in 
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 ful, clear, and exact description. 
Our invention relates to improvements in 

machines for forming plates, and is particu 
larly applicable for use in the formation of 
wood or pulp lates, the object of this inven 
tion being speedily and simultaneously to 
compress, form, and dry a large number of 
such plates which have been previously mois 
tened by the use of the least possible mech 
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rails 4 5. 

anisin; aud to this end the invention con 
sists in the construction, combination, and 
arrangement of the component parts of a ma 
chine for the desired purpose, as hereinafter 
fully described, and pointed out in the 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 2 are respectively a top plan 

and a side clevation, partly broken away, of 
our invention. Fig. 3 is a sectional view taken 
on line 33 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. 4 is a top plan similar 
to Fig. 1, the driving inechanism 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 
one of the detached guide-rails and the re 
movable section thereof. 
The supporting - fraine of our invention 

may be of any desired form, size, or construc 
tion, but preferably consists of separated up 
right standards I 2, a tie-bar 3, and guide 
rails 4 5. The standards 12 are usually pro 
vided with apertures 67 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 89 for receiv 
ing revoluble portions of a suitable driving 
mechanism, hereinafter doscribed. 

The tie-bar 3 is interposed between the 
standards 12. Its 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 clainping 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 
finly 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 a length 
wise groove. 12 13, also arranged parallel with 
each other, which serve to receive and guide 
nortions of the movable dies ll, presently de 
scribed. These guide rails 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 12 
and are engaged by suitable clamping means, 
as nuts 14. It is thus apparett that the 
standards 12, 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 without disturbing the remaining 
dies, and for this purpose we provide one of 
the guide-rails, as 4, with a renovable see 
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 renovable section 15. 
Although the above-described 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 either 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 ill advance of the other 
tapon the guide-rails 45, having portions there 
of arranged within the grooves 12 13, and are 
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in() vable lengthwise of the said rails a limited 
distance towari and away from each other 
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 : 
the dies. These dies are all substantially the 
same size and general contour, are usually 
fol'ned concavo-convex in cross-section, and 
are so relatively a 'ranged that the concave 
face of one die is adjacent to the convex face 
of the idjacen clies, said concave and convex 
faces being of substantially the same contour 
and din insions in order that one may fit 
closely within the other as the dies are in ved 
toward each other. Each of these dies 
preferably consists of a substaitially-cylin 
drical shell 17, having a heating-chamber 18, 

2O 
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braich assagi's 19, leading to and f'(in the 
chaniber S to the exterior of the shell, and 
oppositely. a 'ranged arms 20, having tongues 
21, arranged in the grooves 12 13, said tongues 
being elongated length wise of the grooves for 
holding the shell in a substantially - upright 
position and gliding the dies in their move 
inent along the glide-rails. 
Any desire heals inay' be employed for 

limiting the movement of the dies away from 
each other iij order that, said dies may be nor 
inally separated a substantially-uniform dis. 
tance from each other for permitting the in 
sertion of a number of wood or pulp banks 
between th( adjacent faces of the ties. This 
means preferably consists of a plurality of 
series of links 23, the links of one series be 
ing adapted to engage suit alble shoulders, as 
bolts 23, sectared to the top face of the arms 
on one side of the shill 17, and the links of 
the other series being arranged to engage 
similar shoulders, as bolf s 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 heat it g 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 several chambel's 
with each other in such mainer that the 
steam is admitted to the chamber of one of 
the end dies by a stuitable conduit 24, is suc 
cessively conducted to the chambers of the 
remaining dies ly means of flexible conduits 
5, and may he discharged from the chamber 

of the othe' end dic by a conduit, 26. 
Each of the chambers IS is provided with 

branch passages for receiving, respectively, 
the ("onduits 24, 25, and 26, the conduits 24 
26 coin in unicating, respectively, with the 
(hambers of the opposite ent (ties for con 
ducting the steam to and from said dies and 
the conduit 25 being arranged in the form of 
a loop and each having its opposite ends coin 
municating with the chambers of the adja 
cent, dies, thereby connecting the several 
chambers with each other and forming a con 

t in to us passage for the steam from to inlat 
(or duit, 24 through he several conduits 2 
and (halber's S to the outlet-cond it. 26. 
When placing the wood or pulp blanks in 

position between the several dies, it is 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 
rated slabstantially-parallel bars 27, arranged 
be leath the clies in lin's substantially par 
allel with the guide-rails 4 5 and equidistant 
() in opposite sides of a vertical lane through 
the center of the dies and each preferably 
stipported in suit able rickets 28, secured to 
the inter faces if the stall rds 1 2. These 
bar's are for led stubstantially flat, and in 
cross-section are arranged substantially ra 
dial with the cylindrical shell of the dies, 
with their upper fa ("es disposed in close prox 
inity 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-rev lute screw 29, extend 
ing through the hearing S of the standard 1, 
a threaded sleeve 30, journaled in the bear 
ig. S, a gear 31, key "d to the sleeve 30, and 
a revoluble shaft 32, having one end jour 
naled in the bearing 9 and provided with a pin 
ion 33a1d its other end journaled in a suitable 
hanger 34 and provided with a tight pulley 35 
and loose pulley's 3637, arranged at the oppo 
site sides of the tight pulley 35. 
is fixed at one end to one of the clies, as the ad 
jacent end die, by suitable fastening means, 
as a set-screw 38. The opposite end of the 
screw is passed through the revoluble sleeve 30 
beyond the outter face of the gear 31 and is en 
gaged by threads of said revoluble sleeve for 
moving the screw end wise, 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 turnis driven by the tight pulley 35, 
The belt (not illustrated) is shifted from either 
of the loose pulley's 3637. When either of the 
belts (not illustrated) is shifted from either 
of the pulley's 3637, one of the belts referred 
to, as the one driving the loose pulley 36, is a 
straight belt and may be shifted to the tight 
pulley 35 for rotating the shaft 32 in one di 
rection, and the belt normally driving the 
pulley 37 is a cross-belt, as is indicated by the 
dotted lines in 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 between the 
adjacent faces of the several dies and are sup 
ported upon and centered by the bars 27. The 
gear 31 is then rotated by the pinion 33, the re 
by rotating the sleeve 30 and moving the 
screw and the dies endwise toward (ach other 
for compressing the blanks between said dies 
and forming the same of substantially the 
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660,638 

same contour as the aijacent faces of the 
dies. During this operation steam is a dinit 
ted through the inlet-conduit 24 to the chain 
ber in the adjacent end die 11, is discharged 

5 from said die into the adjacent conduit 25, 
which conducts the steam to the chamber of 
the next adjacent die, and in like nanner 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 
heing released. After successively passing 
through the chambers of all of the dies the 
steam is discharged through the conduit 26, 

5 which lay be connected to a suitable drip. 
(Not illustrated.) 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 other, where. 

2O upon the plates hay be readily removed and 
the operation repeated. 
The operation of our invention will now be 

readily understood upon reference to the fore 
going description and the accompanying 

25 drawings, and while the described construc 
tion, combination, and arrangement of the 
component parts of this device are pa su 
larly simple and efficient in operation it will 
be understood that considerable change may 

3o be made in the construction without depart 
if g from the spirit of this invention, and there 
fore we do not limit ourselves to the precise 
construction slown and described. 
We clair 
l. In a thachine for forming plates, the coin 

bination of a supporting-framehaving a guide 
rail composed of separable sections, one being 
removable from the other, and a plurality of 
dies movable lengthwise of the guide-rail and 

4o having portions thereof interposed between 
*said sections. 

2. In a machine for forming plates, the con 
bilat it of a supporting-frame having oppo 
sitely-ai'i'ange?t grooves, one of the walls of 

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

3. In a machine for forming plates, the com 
bination of parallel guide-rails having length 

5o wise grooves one of the guide-rails having a 
removable section forming one of the walls 
of its lengthwise groove, and a plurality of 
dies movable lengthwise of the guide-rails and 
having portions thereof projecting into said 

55 grooves. 
4. In a machine for forming plates, the com 

bination of a supporting-frame, dies mounted 
on the fraine and each provided with a heat 
ing-chamber, one of said dies being movable 

6o toward and away from the other, and a flexi 
ble cond tlit, connecting said chambers. 

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

55 ber, an inlet-conduit connected to one of the 
chambers, an outlet-conduit connected to the 

other chamber, and a ?loxible conduit, con 
necting said chambers with (ach other. 

6. A tachine for forming lates, (ii) in pris 
ing a supporting - frame having Soparated 
guide-rails, a plurality of dies mouli fed on 
said guide-rails one in advance of the other 
alid movable lengthwise thereof, each of said 
dies being provided with a heating-chamber 
and branch inlet, and outlet passages, an in 
let-conduit ('onnected to the inlet-passage of 
one of the end dies, an outlet-conduit, con 
(kited to the outlet - assage of the other end 

dio, and a plurality of the xible conduits con 
necting the chambers of said dies with each 
other. - 

7. In a machine for forming plates, the com 
bination of a supporting-frame, a plurality of 
hollow dies mounted on the frame one in ad 
vance of the other' and nowable toward and 
away from each other, and a plurality of flexi 
ble conduits each having its opposite ends 
communicating with the interior of adjacent 
dies. 

8. In a machine for forming plates, the com 
bination of a supporting-frame having par 
allel 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 support. 95 
ed one in advance of the other in said grooves 
and movable toward and away from each 
other, flexible conduits connecting the inter 
inal chanbei's of adjace it dies, and additional 
conduits coin municating with the internal 
chambers of the end dies. 

9. In a machine for forming plates, the coin 
bination of a supporting-frame, a plurality of 
dies () unted oil the fraine and movable to 
ward aid away from each other, means for 
nowing one of the dies, aid additional means 
cont)ecting th(: remaining dies to said one of 
the dies fol' 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 dies mounted on the frame and nov 
able toward and away from each other, means 
connected to one of the end dies for moving 
the same, and links connecting the several 
dies with each other for moving the other dies 
and limiting their separation one from the 
other as said end die is moved away from the rcmaining dies. 
1. 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 dies supported one in advance of the other 
in said grooves and movable toward and away 
from each other, means for actuating one of 
the dies, and links connecting the several dies 
with each other for transmitting notion to the 
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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 machie 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 for in 
ing one of the walls of the groove, a plurality 
of hollow dies supported one in advance of 
the other in said grooves and movable toward 
and away from each other, me as for actuat 
it g one of the end dies, links e necting the 
several dies with each other for transmitting 
motion to the other dies and limiting their 
separation one from the other as said end die 
is moved away from the remaining dies, flexi 
be conduits connecting the internal chain 
bers of adjacent dies, and additional conduits 
communicating with the interial 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 screw, and means for revolving the 
sleeve. 

14. In a machine for forming plates, the 
combination of a supporting-frame, a plurai 
ity of dies mounted on the frame and now 
able toward and away from each 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 joir 
lialed in the frame and engaged with the 
screw, a gear fixed to the sleeve, and an eans 
for revolving the gear in opposite directions. 

ls. ... achite for forming plates, compris 
'ing a supporting-fraine having parallel guide 
i’ails provided with lengthwise grooves, one 
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of the rails having a renovable section frn 
ing one of the walls of the groove, hollow dies 
guided in said grooves and movable toward 
and away from each other', an inlet-conduit 
communicating with the interior of one of the 
end dies, an outlet-cond it communicating 5o 
with the interior of the other end die, flexible 
conduits having their opposite ends commu 
nicating with the interiors of adjacent dies 
for forting a continuous helical conduit 

5 

through the dies from one end die to the other, 55 
a screw secured to one of the end dies, links 
connecting the remaining dies with each other 
and with the die to which the screw is secured, 
a revoluble threadiet sleeve journaled on the 
frame and engaged with the screw, and means 6o 
for rotating the sleeve in opposite directions. 

16. In a machine for forming plates, the 
combination of a stupol'ting - fratine, dies 
mounted on the frame and movable toward 
and away from each other, centering-bars for 65 
supporting the plates it alianet ment with the 
dies, and means for moving the dies in oppo- . 
site directions. 

17. In a machine for forming plates, the 
combination of a supporting-frame, hollow 7 o 
dies mounted on the frame and movable to 
ward and away from each other, separated 
substantially-parallel ba's supported eneath 
the dies and arranged in planes substantially 
equidistant on opposite sides of a vertical 75 
plane through the centers of the dies, for Cen 
tering the plates with the dies, neaus coin. 
nected to one of the dies for moving the same 
in opposite directions, and links connecting 
the remaining dies to each other and to said. So 
one of the dies. 

in witness whereof we have here unto sei, 
our hands this 31st day of May, 1900. - 

RCBERT G. HOLIBROOK. 
ROBERT H. KING. 

Witnesses: 
T. W. BAKER, 
ThiOMAS I, CSA.Y. 


