No. 878,046. . TPATENTED FEB. 4, 1908.
Atk . L. E. COTE. . |

PATTERN GRADING MACHINE.

APPLICATION FILED MAY 23, 1906..

- 3 SHEETS-—SHELET 1.

h\\‘m'\"\\‘\hhﬂ\\\.\\\"\
' \

P& 5 K
ﬁ9§§6, ﬁ{ §§ H}) ‘
S OSoNSSSSSSSSSNL- /7 P16, 2 .
“‘ g M . '
WITHESSES AL 77/ waidl ¢ INVENTOR

w N N, “ ™ W N

L.E.COTE

WG 16 g _ .
et

THE NORRIS PETERS CO., WASHINGTON, D, C.



No. 878,046. s PATENTED FEB. 4, 1908,
* o 1. E. COTE. R

PATTERN GRADING MACHINE.

APPLICATION FILED MAY 23, 190€. | B
| 3 SHEETS—SHEET 2.

FI0. 4. ' =4 m\;[‘&\\“

2P A Lk

S b ~ ST T “
._\'\‘h"-\x\w.hx\x\\ux\xuxix\- v

f '\\\“\\.\\
- e B
F A r . VA 4 s 7 F Y B
‘2,70’ s s, rr.f.r:ff.r Hf”f"'":,"f
- F

/.

FIG.8.

WITNESSES

' THE NORRIS PETERS CO., WASHINGTON, D. G,



No. 878,046, o , PATENTED FEB. 4, 1908.
° . L. E. 0OTE. ~

PATTERN GRADING MACHINE.

APPLICATION FILED MAY 23, 1908.
| - _ 3 SHEETS—SHEET 3.

ZE8

- Lo H=S

53

-  INVENTOR
J | - L . B ™ COTE

WITNESSES

””"‘szﬂwb

YHE NORRIS PETERS CO., WASHINGTON, D. C.



10

15

30

- 39

40

45

00

UNITED STATES PATENT OFFICE.

COTE,

LOUIS EUCLIDE

OF OTTAWA, ONTARIO, CANADA.

PATTERN-GRADING MACHINE,

No. 878,046.

- Application filed May 23 1906. Serial No, 318,424,

Specification of Letters Patent.

Patented Feb. 4, 1908.

To all whom 1 may concern:

Be 1t known that I, Louis KuvcLimpe COTE,
of the city of Ottawa In the county of Carle-
ton, Province of OIltELI‘lO Canada, having in-
vented certain new and nseful Imprevements
in Pattern-Grading Machines, do hereby de-
clare that the follomng 1S & full clear, end
exact description of the same.

My invention relates to improvements in
pattern grading machines and the objects of
my invention are to provide a simple device

by means of which a copy of a given pattern.
may be produced

enlarged or decreased 1n
different proportions in twe directions where-
by from a single pattern a whole series of pat-

terns may be produced accurately graded to

correspond to the different sizes of article in
which they are wused, to provide means
whereby the directions along which the in-
crease or decrease shall take place may be
changed, and to provide means whereby any
enlargement or diminishment along a given
direction may be prevented if desired.

In the manufacture of patterns for differ-
ent sizes of boots, shoes and garments it 1s
not sufficient to have each successlve size a
mere enlargement of the one preceding since
the dimensions do not increase correspond-
ingly i all directions. An instance of this
may be seen in the patterns for the various
sizes of shoes 1n which the length is increased
in a very much greater preportlen than the
width.

Hithertoe it has been the custom to form a
different pattern for each size and as the for-
mation of these original patterns would oc-
cupy a considerable amount of time 1t will be
seen that the application of my invention
will enable the patterns to be produced 1n a
much more economical manner. The in-
vention 1s also applicable to the enlargement
of maps where i1t 1s desired to draw the majp

to a different scale 1n one direction than in

the other.

In carrying out the invention a merl{mc-'

pencil or the like 1s secured to a movable
block having transversely extending there-
through slots in which rods are slidably held
extendiﬁg at an angle to each other. Means
are provided for giving a parallel movement
to each of the rods and for communicating
respectively to each of

a follower perpendicular to their direction
and mcreased or decreased 1n a given ratio.
The movement of the block carrying the
marker has thus the joint movement of the

" them the motion of

two rods and as these correspond to the

‘movement of the follower in two given direc-
tions only increased or decreased In a given
ratio 1t will be seen that the motion of the

marker will be the motion of the follower 1n-

creased or decreased in two given directions

in different ratios, the details of the con-
| struction being l'“ully set forth and described

in the accomp enylnﬂ specifications and draw-
Ings.

Figure 1 is a plan view of an embodiment
of my invention. Iig. 2 1s an enlarged sec-
tional view on the line 2—2 Fig. 1. Fig. 3
is a sectional view on the line 3 —3 Flﬂ
Fig. 4 1s an enlarged sectional view on the
line 4—4 Fig. 1. Fig. 5 1s an enlarged see-
tional detail “of the follower swivel. Kig.
is an enlarged sectional view on the line 5—.5
IFig. 1. Fig. 7 1s a sectional view showing a
form of support for the original pattern.
Kig. 8 1s an enlarged perspeetwe detail of the
bloel{ carrying the marking pencil. Fig. 9
1S a dlagrammatic view showmﬂ* the appara-
tus 1 two positions. Kig. 10 is a diagram-
matic view illustrating the operation of the
device as hereinafter described.

In the drawings like letters of reference in-

dicate corresponding parts in each figure.

Referring to the drawings A 1s the ) pattern
to be eepled preferably formed of stiff sheet
metal, which i1s supported by any suitable
form ef standard a from the base plate B or
other fixed support for the machine. -

C is the follower swivel shown in detail in
Fig. 5 which may be of any desired form and
as shown comprises a small wheel ¢ having a
orooved periphery engaging the edge of the
pattern, a plate d to which a pin ettendino
through the wheel 1s secured and a pin e
downwardly extending from one end of the
plate in line with the perlpllery of the wheel
¢ and rotatably secured in the top f of the
bracket Ib>. The bracket 1D has downwardly
and mwardly extending portions ¢ and £ inte-
oral with each end thereof which extend be-
tween and are secured to two flat annular
rings I and If which are adjustably held with
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regard to each other by means of bolts 7 ex-

tending through slots 7 provided in each
plate. 1t will thus be evident that the rmgs

may be adjusted m angular relation to each

other.

To diametrically opposite points & and /
on the upper ring K levers G and H prefer-
ably circular in cross-section, are pwoted the
outer ends of said levers bemg connected by
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- through the sides of the casing.
the connection between the ends of the levers

10

2

a suitable link bar I having standards m and
n downwardly extending from the pivoting
points and resting on the upper smooth sur-
face of the base plate B. The opposite ends
of the levers are connected by a link bar J

which is slidably held in a casing K and
locked in any position therein by suitable
means such as thumb-screws p extending
Preferably

~and the link bars is in the form of straps p

1o

encircling the levers having pintles ¢ down-

wardly extending from the underside thereotf
into the link bar J and thumb-screws r ex-

tending through the top thereof which bear
against the levers and so hold the straps n

~any adjusted position.

20

20

To the center of the underside of the casing
K a slide L 1s rigidly secured which 1s 1n-
closed by a casing M which extends m a di-
rection at right angles to the casing K.  For

purposes of adjustment hereinafter described

‘provision is made for variation in the anguiar

position of the casing M. The means I show
to accomplish this purpose comprise a pivot-
ing pin s extending through the casing and

~ through the base plate B and through a

30

39

40

45

o0

5o

60

block ¢ interposed between the two and se-
cured to the underside of the casing M. The
casing is fixed in any adjusted position by
means of an arc sector N fixed to the base
and through the slot # in which a pm v se-
cured to the block ¢ and having thereon a

thumb-serew or other means of securing 1t 1n

any position along the arc sector.

Scales w are provided on each lever and
straps @ and vy encircle the levers and are se-
cured in position at corresponding gradua-
tions of the scale by means of set-screws vy ex-
tending therethrough. These straps prefer-
ably extend only partially around the levers

‘as shown in Fig. 4 in order that they may be

slid freely over the top of the plate I to
which the levers are pivoted. The tops of
these straps are connected by a bar or plate
O which is pivoted to each and fixed to the
center of the underside of the plate and at
richt angles to the line joining the pivoting
pins thereof is a rod P which extends through
a transverse groove 10 provided in the top
of a block Q which carries the marking pencil
R. Preferably this bar is formed at the
bottom with outwardly extending flanges

11 which engage recesses provided in the

oroove 10. The block Q carrying the pencil
or other marking means is preferably formed

of two separate blocks 12 and 13 which are

centrally pivoted together by means ol a.pm
14.
verse groove 15 is provided corresponding to
the groove 10 and through which a bar 5 ex-

- tends similar in form to the bar P. This bar

6o

in the embodiment shown is integral with a

plate T which is pivoted to straps 16 and 17

In the underside of the block 13 a trans-

878,046

corresponding in form and size-_to the levers
G and H and which are pivoted at 18 and 19

to the underside of the plate If, the said piv-

oting points being diametrically opposite to
each other. The outer ends of these levers
are connected by an ordinary link bar V and
the inner ends are encircled by straps 20 of
similar construction to the straps o and
which are pivotally secured to a link bar in-
closed by and adjustably held in a casing X,
the underside of which is secured to a slide Y
which reciprocates in a casing 7Z which 1is ad-
justably supported in exactly the same way
as the casing M. Suitable scales are pro-
vided on the levers U and T similar to the
scales w. - o
- Having now described the various parts of
my mechanism I will point out the operation
of the same. | | |
Usually the device is employed with the
two casings M and Z at rigcht angles to each

other which will cause the slides Li and Y to

reciprocate in directions at right angles to
each other. The straps x, ¥ and p are then
placed at the graduations on the levers  and
H which correspond to the proportion in
which it is desired to increase or decrease the
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pattern at right angles to that direction in .

which the slide L is reciprocated. Straps .16
and 17 and 20 are then adjusted to the posi-
tion on the scales which correspond to the

desired proportion of increase along the direc-

tion at richt angles to that in which the shde
Y reciprocates. The graduations of each ol
the levers G and H corresponding, the bar O
will be parallel to the link bar J and hence 1t
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can only move parallel to the link bar J and

the bar P secured thereto can only move
parallel to itself and to the slide L. In a
similar manner the bar S can only move
parallel to the slide Y. - _
Assuming that the casing M i1s fixed and
the levers G and H rock about their pivoting
points the amount of motion of the straps

and ¥ in a direction at right angles to the
movement of the slide L will be greater or

smaller than that of the pivoting point k£ and
[ in the ratio of the distance from p to.x to
the distance from p
move parallel to itself a distance greater or
smaller than either the points £ and { move
in the same ratio and the block Q will be
forced by the rod P to move in a direction
perpendicular to the rod the same distance
that the rod moves parallel to i1tself. In the
same manner if the casing Z were fixed the

to k& and the rod P will

105
110
110
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motion of the rod S parallel to itself would be

the motion of either the points 19 or 20 1n-
creased or decreased in the ratio of the dis-
tance from 20 to 17 to the distance from 20 to
19. When the movement takes place inboth
directions simultaneously it 1s evident that
the ultimate result effected will be just the

same and the motion of the marking block Q

125

which palltially encircle two levers U’ and U | will be the combination of the movements of 139
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the two rods P and S perpendicular to them-
selves respectively.
Now the pivoting points & and / have the

same motion along the line joining & and [ as

the center 22 of the ring has and the points
18 and 19 have the same motion along the
ine joiming 18 and 19 as the center 2 22 has.
Tt will thus be seen that the movement of the
center 22 will be the same as the combined
movement of the points & and 19 or / and 18
and thus the movement of the block Q will
be the movement of the center 22 en-
larged or decreased-1n the directions at right
angles to the rods P and S in the proportions
corresponding to the graduations at which
the plates supporting the rods are set. The
straps » and 20 enable the proportion be-
tween the two parts of the levers to be easily
adjusted. This may be seen more clearly by
reference to the diagrammatic view in Ilg.
0 in which the circle 23 represents the an-
nular plates I and F and 24, 25, 26 and 27
are the points thereon at which the levers G,
H, U and U’ are pivoted. 28, 29, 30 and 31
are the points at which the ends of the levers
are pivoted to the shdably held link bars J
and Y which may be represented diagram-
matically by slides 32, 33, 34, and 35 pivoted
to each end of the levers and operating on
tracks 36, 37, 38 and 39. 40 and 41 repre-
sent the plates O and T the straps on which
are adjustably pivoted at points 42, 43, 44
and 45. The lines 46 and 47 represent the
rods P and S and their point of juncture 48
will be the position of the block supporting
the marking pencil. 49 is the center of the
ring 23 and will represent, the point of con-
tact of the follower C. The full lines indi-
cate one position of the apparatus and the
dotted lines another. The center 49 1s

- moved along a path 50 to a new position 51

45 P
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during Wh1ch movement the rods 46 and 47
are moved and the locus of their intersection
is the dotted line 52 which will represent the
attern traced out by the marking penecil.
It will be seen that the movement of t
point 42 1n a direction perpendicular to the
track 36 will glve an increase of the motion

of the point 25 in t

proportion of the distance from 28 to 42 to
the distance from 28 to 25. - The movement
of the rod 46 perpendicular to itself must be
the same as the movement of the point 42 in
the same direction and this as before stated
18 an 1ncrease or decrease of the motion of the
point 25 in a given ratio which has the same
motion as the center 49 1n that direction. In
the same manner the motion of the rod 47
perpendicular to itself 1s an 1ncrease or de-
crease of the motion of the center 49 in the
direction at right angles to either of the

tracks 38 or 39 1n the ratio of the distance
from 30 to 44 to the distance of from 380 to 24.

The movement of the marking pencil which.

1s the combination of the two parallel move-

he

he same direction 1n the:

F

S

ments of the rods 46 and 47 will thus be
equivalent to the motion of the center 49
increased or decreased 1 the directions at
right angles to the tracks 36 and 38 in dlﬁer-
ent proportlons

I will now explain the object of providing
transverse adjustment of the connecting bars
J and W which may be more clearly seen by

70

reference particularly to Fig. 10. As here-

inbefore explained these bars may be ad-
justed in the casings K and X in which they
are held but normally they will be held m a
fixed position within the said casings. The

‘object of this adjustment is to provide for

the enlargement of certain classes of pecul-
1arly formed patterns in certain given direc-
tions but not in others.

In the diagrammatic view 53 and 54 are
the directions along which ordinarily en-
largement would take place and 55 1s the
pattern of the shape indicated and which 1t 1s
desired to enlarge in length but not in
breadth. 58 and 57 are two corresponding
polnts on opposite edges of the pattern and it
1s desired to have the distance 57, 58 con-
stant. The wvarious parts of the apparatus
are indicated in Ifig. 10 one of each pair of
levers and one half of the connecting bars
having been omitted from the diagram to
render the same clearer. 59 i1s the point at
which the marking pencil will be when the
follower is at 57, the parts of the apparatus
being mdlcated in this position 1n heavy
lines. 60 is the point at which the pencil
will be under ordinary circumstances, when
the follower is at 58 the distance 59 to 60
being an enlargement of the distance 57—58.
To prevent this undesirable change taking
place the device 1s operated as follows: The
follower is started at the lower corner 65 of
the pattern and moved around the same until
it comes to the opposite corner 64, by which
time the marker will have moved to a point
63, due to ordinary operation of enlargement.

Lines are then drawn through the pomts 57,

58 parallel to the dn‘ectlons_ 53, 54 and inter-
secting at 61. 'The link bar J, is then moved

laterally parallel to the direction 54, a dis-

tance equal to the distance 57—61 and the
link bar W 1s moved laterally parallel to the
direction 53 a distance equal to the distance
58,61. Thiswill cause the marking pencil to

be moved from the point 63 to the point 64,

the direction 63, 64, being parallel to the
direction 57, 58. The follower
moved down the side of the pattern which
will cause no enlargement to take place along
the direction 57 —58. The free tracing
movement of the device 1s thus mterrup‘ted
at one point to take away the enlargement
produced 1n a given direction from that
point.
plished by this movement is shown in the
drawings where 59—60 1s the distance the

| marker moves while the follower moves from

1s then -

The relative change of result accom--
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57 to 58 and 60 to 62 is the enlargement | into a single
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plate. It will therefore be

which is cut off by the arbitrary movement | readily understood that while 1 have de-

of the ends of the levers which  movement
will shorten or lengthen of the same quantity
all the lines parallel to 57—58.

When it is desired to change the direction
along which the increase or decrease In size
shall take place the thumb screws operating
on the arcs N are loosened and the casings M
and 7Z adjusted into the new positions.
the same time the bolts 7 locking the two
plates E and F together are loosened and the
plates adjusted to correspond to the new
position of the casings which will turn the
link-bars J and W a certain amount. The
adjustment of the marking block will be
provided for by the two parts being pivoted
together. It will thus be seen that the in-
crease or decrease in size may be made along
any two desired directions.

With reference to the scales on my device

" 1t will be observed that the divisions on each

29

30

39

40

ratio being .

45

00

135
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are equal and that the machine may be
quickly and easily set at any given propor-
tion equal divisions on the scales represent-
ing equal differences in ratio. This may be
more clearly explained as follows: Assum-
ing the length of each division 1s represented
by a and that there are no divisions from the
pivoting point or plate I& to the point at
which the plate Ois secured and that mrepre-
sents the distance from the pivoting pomt ot
E to the end of the lever. Then the ratio of
decrease for any given setting is the fraction

For the next gmdua,tion nearest the prv-

————

0
n—1a
m

oting point the ratio will be and for

—2 a
m

the next the difference between each

The increase and decrease 1s
- .

thus always expressed by a fraction of the

form % and this ratio is obtained by setting

independent indexes on suitable scales at di-

visions corresponding to the numbers » and m.

Tt will thus be seen that I have devised an

exceedingly cheap and simple form of pat-

tern grading machine by means of which a

pattern may be enlarged or decreased in size

in different proportions in two different di-
rections and by means of which the enlarge-
ment in a given direction may be prevented.
The particular means used to obtain a
arallel movement of the rods P and S may
varied to suit different circumstances and
different classes of work and while I have
described the preferred form yet there are

- npumerous other equivalent forms which

65

‘would serve the same purpose.

If desirable

the means for changing the direction along
which enlargement shall take place might be

omitted and the plates K and F combined

At |

|

seribed with great particularity of detail one

specific embodiment of my invention yet the
invention is not limited thereto as changes
might be made in the details of the construc-

tion within the scope of the appended claims
without departing from the spirit of the in-
vention. _ o
What I claim as my invention 1s:——
1. In a device of the class described the
combination with the means for producing a
copy of a pattern normally enlarged or de-

creased in two different directions in different

proportions of mechanical means operable -
dependently of the means for producing the
copy for shifting the point at which the con-
tour of any given side of the copy shall start.

2. In a device of the class described the
combination with a marker and the follower
of means for transmitting the movement of
the follower to the marker and enlarging or
decreasing it in two given directions in dif-
ferent proportions and means for adjusting
the transmitting means to change the angu-
lar relation of the two directions of enlarge-
ment or decrease as and for the purpose
specified. ' |

3. In a device of the class described the
combination with the follower and marking
means of means for communicating the mo-
tion of the follower in a given direction and
simultaneously increasing or decreasing the
amount of motion so transmitted, means for
transmitting the motion of the follower m a
direction inclined to the first direction to the
marker and simultaneously increasing or de-
creasing the amount of motion transmitted,
means for varying the ratio of increase or de-
crease of the motions in either direction and
means for adjusting the transmitting means
to change the angular relation of the two
directions of enlargement or decrease as and
for the purpose specified. A -

4. In a device of the class described the
combination with the marking means, a
block supporting the same having two slots
transversely extending therethrough in dit-

ferent directions, of two rods extending

through said slots respectively and slidable
therein, a follower, means operated by the
follower for giving each rod a parallel move-
ment and means for increasing or decreasing
the amount of motion transmitted from the
follower to the rods in different ratios for
each rod as and for the purpose specified.

5. The combination with the follower and
the supporting means therefor, of a lever
pivoted to the supporting means, and having
a scale thereon, means permitting a shding
movement of the end of the lever mn a given
direction, a follower, means for giving the
follower the movement of a point on said
lever in a given direction, and means for ad-
justing the said means to change the pomt,
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the ratio of increase or decrease of the move- | marker the combined motion of a point on

ment of the marker in a given direction over
the movement of the follower, being the ratio
of the distance from the end to the pivoting
point of the lever to the distance from the

pivoting point to the said adjustable point,

as and for the purpose specified. .

6. In a device of the class described the
combination with two rods and means for
imparting a parallel movement to each, of
marking means controlled by the joint
movement of the two rods and means for
adjusting the means producing the parallel
movements to change the directions of en-
largement or decrease as and for the purpose
specified. '
- 7. In a device of the class described the
combination with the marking means and a
block supporting the same having slots
transversely extending therethrough at an
angle to each other, of rods extending
through said slots and means for moving
each rod parallel to 1tself as and for the pur-
pose specified. |

8. In a device of the class described the
combination with the block supporting the

- marking means and formed in two parts ad-

30

30

40

45

justable m angular relation towards each
other, of a slot in each part of the block,
rods extending through each slot and means
for moving each rod parallel to itself as and
for the purpose specified.

9. In a device of the class described the
combimation with the two rods and means
for preventing any but a parallel motion of

each of marking means controlled by the

joint movement of the rods, a follower, and
means for communicating the motion of the
follower to the rods enlarged or decreased in
caft
purpose speciiled. - _
10. In a device of the class described the
combination with the follower and support-
ing means for the same, of two levers pivoted
to the supporting means, means for restrain-
ing the movement of one end of each lever to
a sliding movement in a given direction, a

marker, means for giving to the marker the |

- combined motion of a point on one lever par-

- 920

55

60

allel to a given direction and of a point on
the second lever parallel to a direction at an

angle to the first and means for varying the

direction of movement of the ends of the le-
vers as and for the purpose specified.

11. In a device of the class described
combination a marking means, a block sup-
porting the same having slots therein, 1n op-
posite directions, rods extending through
sald slots, means for causing said rods to
always move parallel to themselves, a fol-
lower, and supporting means for the same,
levers pivoted to the supporting means,
means for restraining the motion of one end
of each lever to a sliding movement 1n a

aiven direction and means for giving to the

erent ratio for each rod as and for the |

one lever parallel to a given direction and of
a point on the second lever parallel to a direc-

- tion at an angle to the first as and for the
. purpose specified. -

12. In. a device of the class described the

. combination with the follower and support-

ing means for the same, of two pairs of levers

>

70

pivoted to the same and having their pivot- -

ing points in lines inclined at an angle to each
other, means for fixing the ends of each pair
of levers with freedom to slide in given direc-
tions, cross-bars connecting the pairs of le-
vers intermediate of their length and adjust-
ably held thereon, marking means and
means for communicating the motion of the
cross-bars in given directions thereto as and
for the purpose specified. o

13. In a device of the class described the
combination with the follower and support-
ing means for the same, of two pairs of levers
pivoted to the same and having their pivot-
ing points in lines inclined at an angle to each
other, means for fixing the ends of each pair
of levers with freedom to slide in given direc-
tions, cross-bars connecting the pairs of le-
vers intermediate of their length and adjust-
ably held thereon, rods fixed to the cross-
bars, a marker, a block supporting the same
having slots extending therethrough in which
the rods slide as and for the purpose speci-
led.

14. In a device of the class described 1n
combination a follower, a plate, means for
supporting the follower from the plate, two
pairs of levers pivoted to the plate having
the pivoting points in lines inclined at an
angle to each other, connecting bars con-

‘necting the inner ends of each pair of levers,

a slide secured to each of the connecting bars,
a casing within which the slides reciprocate,
cross-bars adjustably held on the levers, rods

secured thereto, marking means, a block

supporting the same having transverse slots
therethrough through which the rods extend
as and for the purpose specified.

15. In a device of the class described in

combination a follower, a plate, means for
supporting the follower from the plate, two

pairs of levers pivoted to the plate, link bars

70

80
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110

connecting the inner ends of said levers, cas-

ings inclosing the link bars, means for fixing
the link bars in any position to which they
have been adjusted, slides pivoted to the

underside of the casings, casings inclosing

the same within which they may reciprocate,

cross-bars adjustably held on each pair of

levers, rods secured to said cross-bars, mark-
ing means, a block supporting the same, hav-
ing slots therein through which the rods ex-
tend as and for the purpose specified.

16. In a device of the class described 1n
combination a follower, two similar plates, a
bracket supporting the follower from the one
plate, a pair of levers pivoted respectively to

120
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each plate, link bars connecting the inner
ends of the same, a slide centrally secured to
the link bars, casings within which the same
reciprocate, means for adjusting the angular
position of the casings, cross-bars adjustably
held on the levers, rods secured thereto,
marking means, a-block supporting the same
formed in tweo parts adjustable mm angular

relation to each other and a slot in each of

the parts of the block through which the
rods extend as and for the purpose specified.

17. In a device of the class described 1n
combination a follower, supporting means
for the same, two levers pivoted to the sup-
porting means, means for restraming the
motion of one end of each lever, to a sliding
movement in a given direction, means for
laterally adjusting the position of the ends
of the levers, a marker, and means for giving
to the marker the combined motion of a
point on one lever parallel to a given direc-

tion and of a point on the second lever par-

allel to a direction at an angle to the first as
and for the purpose specified.

18. An improved pattern grader compris-
ing a follower, a swivel, two similar plates,
means for securing the same together adjust-
able in angular position with regard to each
other, a bracket supporting the swivel from
one plate, a pair of levers pivoted to each
plate, link bars connecting the inner ends of
sald levers, casings inclosing the same, means

for locking the link bars in any adjusted posi-

tion in sald casing, a slide pivoted to the
underside of the casing, a casing inclosing
the same, means for adjusting the angular
position of the casing, cross-bars adjustably
held on each pair of levers, rods secured

thereon, two blocks, pivoting means con-

necting the same, a slot in each block through
which the rods extend and marking means
supported from one block substantially as

- described.

45

00

55

60

19. In a device of the class described the
combination with the follower and support-
ing means for the same, of two levers, pivoted |

to the supporting means at two different
points, two slides operating in different di-
rections, means for adjustably securing one
lever to each slide, a marker, and means for
olving to the marker the combined motion
of a point on one lever parallel to a given di-
rection and of a point on the second lever
parallel to a direction at an angle to the first
as and for the purpose specitied.

20. In a device of the class described the
combination of means for producing a copy
of a pattern enlarged or decreased without
distortion, along two directions inchned at
an acute angle to each other and means for
adjusting the said means to vary the angle
between the two directions as and for the
purpose specified. '

- 21. In a device of the class described the |
65 combination with means for producing a |
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copy of a pattern enlarged or decreased In

different proportions in two directions which
may be inclined to each other at any angle,
the enlargement of all lines parallel to one
direction being in the same proportion and
the direction of any two given lines not be-
ing changed when reproduced of means for
adjusting the aforesaid means to mdepend-
ently change the said directions. |
22. In a device of the class described the
combination with the follower and marker
of means for analyzing the movement of the
follower into two rectilinear movements,
means for independently enlarging or de-
creasing each rectilinear movement and

means for giving the marker the recombined

movement of the enlarged or decreased rec-
tilinear movements and means for inde-
pendently adjusting the directions of the
rectilinear movements.

23. In a device of the class described, the
combination with the follower and two
oted levers having their ends supported with
freedom to shide in two given directions of
means for causing the follower to have the
combined movement of a point on each le-
ver, a marker means for causing the marker
to have the combined movement of two
other points on the said levers and means for
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independently changing the directions 1n
which the ends of the levers slide. _
24. In a pattern grading machine, the

combination with the follower, the marker,
of means for transmitting the motion of the
follower to the marker, enlarged or de-

| creased in a mumber of different propor-.

tions, the said means including a lever, and
means operated by:a definite amount of
movement of the lever, to arbitrarily shift
the marker, the amount of shifting being
proportional to and varying with the ratio
of enlargement or decrease. -

25. In a device of the class described the
combination with the marker and the fol-
lower of means for communicating the mo-
tion of the marker to the follower in & num-

ber of different ratios, each of which may be

I indicated by the numbers n or m, the said
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means having scales thereon with the divi-

sions corresponding to the numbers n and

m, and adjusting means having mdexes co-
acting with the said means whereby when the
indexes are set to the divisions correspond-

ing to the numbers n and m, % will be the

ratio of the enlargement or decrease, as and
for the purpose specified.

Signed at the city of Ottawa, in the Prov-
ince of Ontario, this 21st day of May, 1906.

LOUIS EUCLIDE COTE.

‘Witnesses: |
RusseELL P. Smarr,

WM. .A. VVYMAN.
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