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UNITED STATES

PaTENT OFFICE.

JEFFREY T. FERRES, OF ANDERSON, INDIANA.

APPARATUS FOR MAKING CORRUGATED PAPER.

SPECIFICATION forming part of Letters Patent No, 657,100, dated September 4, 1900.
Application filed March 183, 1899, Rerial No, 708,932, (No model.)

To wil whom it may concern:

Be it known that I, JEFFREY T. FERRES, a
citizen of the United States, residing at An-
derson,in the county of Madison, in the State
of Indiana, have invented a certain new and
useful Apparatus for Making Corrugated Pa-
per, of which the following is a description,
reference being had to the accompanying
drawings, forming part of this specification.

My invention is designed more particularly
for use in connection with a machine of the
usual or any suitable character for making
the plain ““strawboard” paper from which
corrugated paper is commonly formed, and
my novel apparatus is intended to be placed
adjacent the delivery end of such machine
and receive the strip of plain paper directly
therefrom.

The novelty of my invention consistsin the

means for converting the plain strip of paper
into a corrugated strip and drying or par-
tially drying the same, so that the corruga-
tions will become set and retain their form;
means for applying, when desired, a strip of
facing-paper to one side of the corrugated
strip; means for automatically cutting the
completed corrugated strip into sections of
desired lengths, and means for automatically
regulating the speed of the corrugating-ma-
chine in accordance with the speed of the pa-
per-making machine in which the plain pa-
per is made and from which it is delivered
to the corrugating-machine, all as hereinafter
more fully explained, and particularly point-
ed out in the claims,

In the accompanying drawings, Figure 1
represents an elevation of my new apparatus
looking at its left-hand side or end. Fig. 2
is an elevation of the upper part of the appa-
ratus looking at its opposite side orend; Fig.
2%, a detail view of one end of the idle roller
and cobperating parts shown in Fig. 2; Fig.
3, a horizontal sectional view on the line 3 3
of Fig. 2. Fig. 41s an enlarged detail eleva-
tion of the knife and its codperating devices
looking at the delivery end of the apparatus;
Tig. 5, a longitudinal section of one of the
corrugating-rolls; Fig. 6, an inside face view
of one of the drying-shields applied to the
corrugating-rells; Tig. 7, a transverse verti-
cal section of two of the corrugating-rolls with
their adjacent drying-shields on the line = =

of Fig. 5, and Fig. 8 a detail of the worm-
wheel and worm which operates the trip for
the knife-support.

The same letters of reference are used to
indicate identical parts in all the views.

The main frame of the apparatus eonsists
of two vertical columns or uprights A, sepa-
rated from each other a sufficient distance to
receive between them the corrugating-rolls of
desired length and rigidly connected by suit-
ablecross-bars. The uprights A are provided
with vertical gnideways B, in which fit square
blocks or boxes C, containing the bearings
for the journals of the stack of corrugating-
rolls D. In the present instance five rolls D
are shown, restingone directly upon another,
so that each roll supports the weight of those
above it. The journal-boxes C for the lower-
most rolls rest in the bottoms of the guide-
ways B, while the boxes of the rolls above it
are free to move vertically in the guideways
in the nprights within the limit permitted by
adjusting-serews K, passed through the cross-
pieces at the upper ends of the uprights and

| bearing at their lower ends upon the upper-

most boxes C. The rolls D and their jour-
nals are made hollow, as shown in Fig. 5, for
the purpose of being heated by steam and
drying the paper as it passesaround the rolls.

The strip of strawboard or plain paper I
as it is delivered from the machine in which
it is made passes over suitable gnide-rollers,
hereinafter more particularly referred to, and
is drawn between the two uppermost corru-
gating - rolls D, passing thence downward
around the rearward side of the second roll,
thence forward between the second and third
rolls and downward around the front side of
the latter,thence between the third and fourth
rolls and downward around the rear side of
the latter, thence forward between the fourth
and fifth rollsand downward around the front
side of the latter, and thence rearward in a

horizontal line to the underside of a storage- .

roll G, journaled in supports upon a supple-
mental frame H, secured to and projecting
forward from the uprights A and driven by
any suitable counection with the machine to

wind up the strip of corrugated paper as the

Iatter is delivered to it from the corrugaiing-
rolls,
The strip of paper F as delivered from the
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machine in which it is made and received by
my machine will be in a moist condition,
which facilitates the action of the corrugat-
ing-rolls upon it to give it corrugated form,
but requires that it be gradually dried as it
passes through the series of rolls, in order
that its corrugations may become set and re-
tain their form. 'The strength of the paper
of course gradually increases as the moisture
is expelled from it, so that a gradually-in-
creasing pressure may be safely applied to it
as it passes through the series of corrugat-
ing-rolls, and this gra‘dually-increasing pres-
sure is attained by the arrangement of the
rollsin a vertical stack, with each roll directly
supporting the weight of all the rolls above
it. Thus as the strlp enters between the
first pair of rolls at the top of the stack it is
in such moist condition ‘that it would be in
danger of being crushed and mutilated if the
maximum final pressure desired were applied
to it, and therefore the pressure applied is
simply that produced by the weight of the
single roll, inereased to such a slight extent
as may be found needful by means of the ad-
justing-screws E. As the paper passes be-
tween the second and third rolls it is sub-
jected to the weight of the two rolls above,
and as it passes between the third and fourth
it is subjeected to the weight of the three rolls
above, and as it passes between the fourth
and fifth to the weight of the four rolls above,
giving it at this latteér point the maximum
pressure needed. In this manner and by
these means the strip of moist paper F re-
ceived from the paper-making machine is
passed between a series of corrugating-rolls
and subjected to a gradually-increasing pres-
sure as it becomes gradually drier and
stronger, so that as it emerges from the cor-
rugating-rolls it has become dried and its
corrugations firmly pressed into shape and
set.

To facilitate the drying of the paper as it
passesthrough the series of corrugating-rolls,

I.provide means for passing currents of hot
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air over the surface of the paper while upon
the rolls to carry away the moisture driven
from the paper by the heat of the rolls. Such
means consists of the shields I. (Shown in
Figs. 1, 5, 6, and 7.) These shields are se-
cured in position between the uprights A of
the framework and fit against or adjacent the
front and rear sides of the rollsin alternating
order, as shown in Fig. 1. Each shield co-
operates with two rolls and consists of two
halves or portions—an upper half I, shaped
to conform to the surface of the tupper one of
the two rolls, and a lower half I", shaped to
conform to the surface of thelower roil. The
upper half I' of each shield consists of seg-
ments of a cylinder with flanged ends ﬁttmor
against the ends of the roll, as shown in va
5, and having a plain inner surface removed
a slight distance from the surface of the roll.
The shield has no flange along its upper edge,
a free open space being left between the edge

657,100

of the shield and the surface of the roll for
the entrance of air. The lower half I"” of each
shield is thicker than the upper half and pro-
vided upon its inner surface with diagonal or
outwardly - inclined ribs «, adapted to fit
snugly against the surface of the paper pass-
ing around said roll and forming between the
rlbs a inclined or dldgonal grooves b, open at
their upper ends and in free commumcatlon
with the space between the upper part I' of
the shield and its roll and closed at their
lower ends by an inwardly-projecting flange
¢ along the bottom of the shield, Figs. 6 and
7. Near their lower ends the grooves b open
by holes d into a transverse passage extend-
ing the full length of the shield and having
an exhaust-outlet ¢, which is connected in
any suitable manneér with an exhaust-fan or
other means for exhausting air. It results
from thisarrangement and application of the
shields that air will be drawn in at the top of
each shield and pass downward between the
partI'of the shield and the adjacent roll, be-
ing heated by the latter, and will thence en-
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tet the grooves b in the lower part of the

shield and pass downward through them over
ahd immediately adjacent the surface of the
paper on the lower roll, thus taking up and
carrying away the moisture ex pelled from
the paper by the heat of the rolls. The
shields are arranged alternately upon oppo-
site sides of the rolls, so that the upper part
I’ of each shield is adjacent the side of the
roll over which no paper is passing, while the
inner surface of the lower part I'” of the
shield bears against the surface of the paper
passing over the roll beneath. There is there-
fore no moist paper between the part I' of
each shield and its adjacent roll, so that the
air drawn downward through the space be-
tween them will be heatéd by the roll and
enter the grooves in the lower part of the
shield in eomparatively-dry condition, and
thus be caused to act most efficiently in earry-
ing away the moisture from the paper within
such lower part of the shield. Thus,asshown
in Fig. 1, the upper shield is applied to the
rear side of the two upper rolls. There is no
paper passing around the rear side of the
upper roll, but there is paper passing around
the rear side of the second roll, so that the
air drawn downward between the upper half
of the shield and the upper roll and heated
by the latter is ¢arried over and in close con-
tact with the surface of the paper on the rear
side of the second roll. The second shield is
applied to the front sides of the second and
third rolls, its upper half being opposite the
front sule of the second roll, “hlch has no
paper passmw over it, and 1ts lower half fit-
ting against the paper passing over the front
sule of the third roll, while the third shield
is applied to the rear sides of the third and
forirth rolls in the same relation to the rolls
and paper. Inthepresent instance noshield
is applied to the lowermost or fifth roll, owing
16 the employment of a paste-roll for apply-
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ing paste to the paper as it passes around the
front side of said roll preparatory to apply-
ing a strip of facing-paper to the corrngated
strip, as hereinafter explained; but where
the machine is being used simply for the pur-
pose of making plain unfaced corrugated pa-
per a fourth shield may be applied with ad-
vantage to the front side of the fourth and
fifth rolls.

For the purpose of readily separating the
paper from the under side of one roll and di-
recting it around the side of the roll beneath
the shields I are provided along their rear-
wardly-bent middle portion with inwardly-
projecting fingers J, Figs. 5, 6, and 7, which
fit in grooves XK', formed in the corrugated
faces of the rolls D. These grooves K’ are
arranged ouf of line with each other on ad-
jacent rolls, so that each groove on a given
roll will be opposed by a corrugated surface
upon theadjacent roll, Fig. 7, and the grooves
thus prevented from forming longitudinal
creases in the paper. For the same purpose
the ribs ¢ in the lower halves of the shield
are arranged in the diagonal or inclined po-
sition described, so that the surface of the
paper will have to travel across the ribs in
moving from their upper to their lower ends,
and thereby prevent the formation of lines
or creases on the paper by the ribs.

It is necessary that the moist strip of paper
passing from the paper-making machine into
the corrugating apparatus above described
shall be maintained in sufficiently-taut con-
dition to prevent wrinkling. If the two ma-
chines were run at exactly the same uniform
speed, so that the corrugating-machine would

- take up the paper strip as fast and no faster
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than delivered to it by the paper-making ma-
chine, the strip could be maintained in proper
condition in its passage from one machine
to the other by the employment of ordinary
idle rollers; but it is extremely difficult to
maintain this exact uniformity in the speed
of the two machines, and I have therefore
provided means for automatically regulating
thespeed of the corrugating apparatus to con-
form to the delivery of the paper to it by the
paper-making apparatus,increasing thespeed
of the corrugating apparatus with any in-
crease in the rate of delivery of the paper
strip toit by the paper making apparatus, and
viceversa. Thisantomatic regulating means
is shown in Figs. 1, 2, and 3, where it will be
seen that the paper strip F, received from the

paper-making apparatus, passes first upward.

over a roller K, thence downward beneath a
roller L, thence upward overa roller M, thence
downward beneath aroller N, and thence be-
tween two upper corrngating-rolls, These
several rolls are supported in bearings npon a
supplemental framework secured to and pro-
Jecting rearward from the main uprights A
andconsistingof bracket-supports O 0’,bolted
at their forward ends to the front sides of the
uprights A and carrying at their front ends
vertical bars P.  The rollers M N have their

bearingsin the upper supports O’ of this sup-
plemental frame, and the roller K issupported
in bearings upon the upper front sides of the
vertical bars P. The roller L has its bear-
ings in boxes Q, adapted to slide vertically in
longitudinal slots R, formed in the upright
bars P, the front wall of each of these slots R
in the present instance having formed upon
or secured to it a rack R’, with' which meshes
a pinion R” upon the spindle of the roller
L. This roller is not fast upon its spindle,
but turnsloosely as a sleeve thereon, the spin-
dle and roller or sleeve thus being free to turn
independently of each other. As will be ap-
parent from the above description and by
reference to Figs. 1 and 2, the voller L is
suspended in and supported by the down-
wardly-extending loop of the paper strip F,
being lowered when the strip slackens and
the loop lengthens and raised when the strip
tightens and the loop shortens, the weight of
the roller and the parts carried by it serving
to maintain the strip in taut condition at all
times. Secured to and depending vertically
from the journal-box Qatoneendof theroller
L, Figs. 2and 2, is a screw-rod S of very long
piteh, extending downward through the hub
of a beveled gear T, mounted in a bearingin
the lower end of the upright P. When the
roller L and rod S are lowered, the pinion T
will be turned in one direction as the rod 8
slides through its hub, and when said parts
are lifted the pinion will be turned in the op-
posite direction. The pinion T meshes with
a second pinion U, fast upon the end of a
short shaft V, mounted in a bearing W upon
the side of one of the lower bracket-supports
O, and having fast upon its rear end a spur-
pinion X, meshing with a rack formed upon

the under side of a transversely-sliding bar.
Z, Figs. 2 and 3, which bar Z carries a shifter .

Z', embracing the driving-belt Z" of the appa-
ratus, said belt in the present instance pass-
ing around a taper pulley A', fast upon the
spindle of the fourth corrugating - roll D,
through the medium of which roll the driving
power is in the present instance transmitted
to the remainder of the apparatus. Under
this construction and arrangement of the
parts whenever the corrugating apparatus be-
gins to draw the paper strip forward faster
than it is being delivered by the paper-mak-
ing machine the strip will be tightened in its
passage from one apparatus to the other and
its loop supporting the roller L shortened,
with the result that through the medium. of
the instrumentalities above deseribed the
shifter Z' will be moved in the direction of
the arrow in Fig. 3 and the plate carried to-
ward the larger end of the taper pulley A’
thereby decreasing. the speed of the corru-
gating apparatus. If, on the other hand, the
paper-making machine at any lime delivers
the paper strip F more rapidly than it is taken
up by the corrugating-machine, the slack pro-
duced in the strip will lengthen the loop and
lower the parts carried by it, with the result
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of shifting the belt Z' toward the smaller end
of the pulley A’ and increasing the speed of
the corrugating-machine. In this manner
and by these means the speed of the corru-
gating-machine is automatieally regulated to
accord with the rate of delivery of the paper
to it by the paper-making machine.

So much of the apparatus as has been now
described may be efficiently employed for the
manufacture of plain unfaced corrugated pa-
per, which will be delivered from the corru-
gating-rolls and wound up on the storage-roll
G, as heretofore described; but I have also
provided means in the apparatus to be used
whenever desired for applying a strip of fac-
ing-paper to the corrugated strip as the lat-
ter emerges from the series of corrugating-
rolls. Tothisend I provide immediately be-
neath the lowermost corrugating-roll D, Fig.
1, a plain-faced roller B’, journaled in verti-
cally-adjustable boxes C', guided in the ap-
paratus A of the framework and supported
upon the upper ends of screw-rods D', by
means of which the roller B’ may be raised
into or lowered out of contact with the lower-
most corrugating-roll D. Supported by the
framework in front of this latter roller is a
paste-reservoir E’, in which Is journaled a
paste-roller I, engaged by a scraper G’ and
bearing at its rear side against the front side
of the roll D, the roller F' being adjustable
toward and from the roller D by means of ad-
justing-serews H’ engaging the front side of
the reservoir E. As heretofore explained,
the corrugated strip of paper passes down-
ward around the front side of this lowermost
corrugating-roll D,and will consequentlyhave
pasteapplied to the ecrownsof itscorrngations
by the roller F'. The strip of facing-paper
is carried in a supply-roll J' and led thence
rearward beneath an idle roller K’, thence up-
ward and rearward over the roller B, coming
in contact with and being pressed against the
pasted surface of the corrugated strip as the
two pass between the roller B’ and the corru-
gating-roll D. From these roils the twostrips
now united will pass rearward and be wound
upon the storage-wheel (&, as in the case of
the unfaced corrugated strip; butin the pres-
ent instance the application of paste to the
strips will have moistened them and necessi-
tates the drying of the paper afterwardin the
rolls G in the usual manmner.

Theremaining feature of my invention con-
sists in an automatic knife-operating mech-
anism for severing the paper strip delivered
from the apparatus at predetermined inter-
vals, so that when a given length of paper
has been wound upon the roll G the paper
will beautomatically severed, permitting said
roll to be removed and the end of the paper
issuing from the apparatus secured to the
spindle of a new roll mounted in place of the
oneremoved. Itisnowcommon inmachines
of this general character to employ automatic
signaling devices to call the attention of the
attendant to the machine when a given length

of paper has been delivered and wound upon -

the storage-roll, so that he may sever the pa-
per and start a new roll; but these devices
are not entirely satisfactory, for the reason
that if the attendant fails to sever the paper
and remove the roll and start a new one im-
mediately upon the signal being given an ex-
cessive length of paper will be wound upon
theroll and a correspondingly-deficientlength
of paper be wound upon the next suecceed-
ing roll, with the result that irregular rolls
containing different lengths of paper will be
formed.

-Under the arrangement which I employ
the movable knife-bar 1/, Fig. 4, is hinged at
one end at one side of the machine at £, and
cobperates with a fixed knife-bar or shearing-
plate M', secured upon the framework. The
right-hand end of the knife-bar is confined
and guided vertically in a guideway N’ upon
the rear side of the framework, Fig. 1, and is
normally supported in elevated position by a
latch P/, adapted to slide backward and for-
ward in aguide-openingin the rear wall of the
guideway N’ and connected to the upperend
of a lever Q', pivoted between its ends to the
side of the framework. A spring 8, con-
nected to thelever Q' above its fulerum, pulls
its upper end forward and projects the latch
P’ into the path of the knife-bar L'. The
rear end of the latch P’ is beveled to form a
flat upper surface for supporting the knife-
bar and an upwardly and forwardly inclined
under surface, which permits the knife-bar to
force the latch forward out of its path in
rising from a point beneath the latch. Con-
fined in the lower end of the guideway N’,
Fig. 1, is a coiled spring T, upon whose up-
per end rests a block U’, guided vertically in
said guideway. This springisof suchlength
and strength that when the knife-bar is low-
ered and rests upon it it will support the
knife - bar in sufficiently-elevated position
(dotted lines, Fig. 4) to permit the paper
strip to pass freely beneath the bar. The

‘knife-bar operates by gravity, and when the

latch P’ is disengaged from it it will drop and
shear off the paper against the fixed knife-
bar M/, the weight of the knife-bar L' being
sufficient to cause it, when dropped from its
highest position, to compress the spring T
and descend far enough to sever the paper,
the spring, however, thereupon lifting the
knife above the path of the paper and main-
taining it in such elevated position until the
attendant lifts it to its normal position again,
where it will be engaged and supported by
the latch P'. Inasmuch as the delivery of
the paper from machines of this character is
comparatively slow and some little time is
required for a sufficient length to be delivered
to form a full-sized roll G, the attendant has
ample time and opportunity for resetting the
knife between operations.

It remains to describe the means for trip-
ping the latch P’ at predetermined intervals,
such means consisting of a stud V' project-
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ing from the upper surface of a horizontal
worm-wheel W', Figs. 1 and 8, and adapted
to contact at each revolution of said wheel
with the lower end of the lever ' and force
it forward, and thereby throw its upper end
rearward and withdraw the latch P’ from
beneath the knife-barI’/. The wheel W' is
driven by a worm-shaft X', which has fast
upon it a pulley W", which is connected by
a belt Y’ with the shaft of the roller B', or a
small pulley thereon, by means of which the
pulley W" and shaft X’ are driven at slow
speed.

Thave illustrated my machine as mounted
to travel back and forth upon a track Y
transversely of the delivery end of the paper-
making machine from which it receives its
supply of paper, the purpose being to permit
the machine to be readily moved into and out
of cobperative relation with any one of sev-
eral paper-machines placed side by side.

Having thus fully deseribed my invention,
I claim— ‘

1. Theherein-described apparatusfor mak-
ing faced corrugated paper, comprising a ver-
tical stack of intermeshing corrugating-rolls
D resting one upon the other, whereby the
moist strip of paper pressing through said
rolls is subjected to a gradually -increasing
pressure as it becomes gradually dried and
strengthened, and a plain roll beneath the
lowermost corrugating-roll, substantially as
deseribed.

2. Theherein-described apparatus for mak-
ing faced corrugated paper, consisting of a
vertical stack of intermeshing corrugating-
rolls D resting one upon the other, and each
supporting the weight of the roll or rolls above
it, a plain roll below the lowermost eorrugat-
ing-roll, shields applied to said rolls, and
means connected with said shields for pass-
ing currents of air between the shields and
rolls, for the purpose described.

3. The combination, with a train of inter-
meshing corrugating-rolls D, of shields I ar-
ranged upon opposite sides of the rolls in al-
ternate order and each applied to two rolls
and composed of a part I’ conforming to but
separated from the side of one roll and a part
1" fitting snugly against the surface of the
paper upon the side of the adjacent roll and
provided with the grooves b, means connected
with said shields for passing currents of air

between the shields and rolls, for the purpose |

desecribed.

4, The combination, with a train of inter-
meshing corrugating-rolls D, of shields T, each
consisting of the part I' and the part I pro-
vided with the diagonal ribs ¢ forming the
grooves b having the outlets d and the flange
¢, and means connected with said shields for
passing currents of air between the shields
and rolls, for the purpose described.

5. The combination, with the train of inter-
meshing corrugating-rolls D provided with
non-registering circumferential grooves K, of
the shields T applied in alternate order to the

opposite sides of said rolls and provided with
the fingers J fitting in the grooves K thereof,
for the purpose described.

6. The combination of the uprights A pro-
vided with slots, the vertical stack of inter-
meshing corrugating-rolls D and plain roll
journaled in boxes guided vertically:in the
slots in the uprights, the double shields T ap-
plied in alternate order to the opposite sides
of the rolls D, and means connected with the
shields for passing air between the same and
the rolls, substantially as described.

7. The combination, with the vertieal stack
of intermeshing corrugating-rolls D, each sup-
porting the weight of those above it, of the
paste-roll F' and plain pressure-roll B’ codp-
erating with the lowermost roll D and adapted
to press together a plain strip and a corru-
gated strip passing between the plain roll and
the lowermost roll D for the purpose of ap-
plying a fading-strip to the corrugated strip
formed by the rolls D.

8. The combination, with the vertical stack
of intermeshing corrugating-rolls D,each sup-
porting the weight of the rolls above it, of the
shields I applied in alternate order to the op-
posite sides of said rolls, means for passing
air between the shields and the rolls, and the
paste-roll I" and pressure-roll B’ codperating
with the lowermost roll D, for the purpose
described.

9. The combination,with a corrngating-ma-
chine adapted to receive astrip of plain paper
from a suitable supply, and a taper pulley
over which the driving-belt for the corrugat-
ing-machine passes, of a roller suspended in
a depending loop of the strip of paper pass-
ing from the supply to the corrugating-ma-
chine and adapted to be lifted by the tight-
ening of said paper and lowered by the slack-
ening thereof, and a shifter for the driving-
belt of the corrugating-machine actuated by
theraisingand lowering of saidroller to regu-
late the speed of the corrugating-machine in
accordance with the delivery of the paper
strip to it by the supply.

10. Thecombination of upright P, the train
of corrugating-rolls D, the taper driving-pul-
ley A’ and driving-belt Z" for said rolls, the
rollers K M over which the paper strip IF sup-
plied to the corrugating-rolls passes and be-
tween which it forms & depending loop, the
roller L suspended in said loop, boxes  ver-
tically guided in the uprights P and in which
said roller L is journaled, the shifter Z' for the
driving-belt Z", and connections between one
of the boxes Qof the roller L. and said shifter
for operating the latter by the raising and
lowering of the roller L due to tightening and
slackening of the paper strip F.

11. Thecombination of upright P, the train
of corrugating-rolls D, the taper driving-pul-
ley A’ and driving-belt Z” for said rolls, the
rollers K M over which the paper strip F sup-

' plied to the corrugating-rolls passes and be-

tween which it forms a depending loop, the
roller L suspended in said loop, boxes Q ver-
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tically guided in the uprights P and in which
said roller Lis journaled, the pinion T mount-
ed beneath one of the boxes Q of the roller
L, the screw-rod S depending from said box
and passing through said pinion, the sliding
rack-bar Z geared to the pinion T, and the
shifter Z’' operated by the bar Z and codperat-
ing with the driving-belt Z”, substantially as
and for the purpose deseribed.

12. Thecombination of upright P, the train
of corrugating-rolls D, the taper driving-pul-
ley A' and driving-belt Z'' for said rolls, the

rollers K M over which the paper strip F sup-

plied to the corrugating-rolls passes and be-
tween which it forms a depending loop, boxes
Q vertically guided in slots R in the uprights
P,aspindle journaled insaid boxes, the roller
I.suspended in said loop and loosely mounted

upon said spindle, pinions R" fast upon op-
posite ends of said spindle, racks R’ on the
uprights P with which said pinions mesh, the
beveled pinion T mounted in the framework
below one of the boxes Q, the screw-rod S de-
pending from said box and passing through
the pinion T, the shaft V, the pinion U fast
on shaft V and meshing with the pinion T,
the spur-pinion X fast on the shaft V, and
the sliding rack-bar Z meshing with the pin-
ion X and provided with the shifter Z' codp-
erating with the driving-belt Z”, substan-
tially as and for the purpose described.

JEFFREY T. FERRES.

Witnesses:
D. H. DURBIN,
C. K. McCULLOUGH.
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