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uited ' States %atﬁﬁﬁ
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i

JOHN C. GUERRANT AND BENTON J. FIELD, OF LEAKSVILLE,
- NORTH CAROLINA.

Letters Patent No. 83,708, dated November 3, 1868,

IMPROVEMENT IN ENGRAVING-MACEHINES.
et

The Bchedule referred to in these lietters Patent and making part of the same.

et

T all whom it may concern:

Be it known that we, JoHN (. GUEBRRANT and BuN-
TON J. FIELD, of Leaksville, in the county of Rock-
ingham, and State of North Caroliny, have invented
a new and improved Engraving-Machine; and we do
hereby declare that the following is a full, clear, and
exact description thereof, which will enable those gkilled
in the art to make and use the same, veference being
had to the accompanying drawings, forming part of
this speeification.

This invention relates to imuprovements on the en-
graving-machine patented to,us, December 18, 1866,
No. 60,506, and November 5, 1867, No. 70,553,

It copsists in improvements in the construction and
arrangement of several material parts of the said ma-
chine, and in the addition thereto of improved appa~
fatus to facilitate and control the operation of the
graving-tools, whereby the field of usefuluess of the
said machine is materially extended, and whereby also
the care and skill required to operate the said machine
are materially lessened, as will be fully described on ref-
erence to the accompanying drawings, wherein—

Figure 1 represents a side elevation of our improved
machine, with some parts broken away;

Figure 2 represents a front end elevation, with some
of the guides for the stock of the graving-tool shown
in red and some in blue;

" Figure 3 represents a partial front end view, show- |

ing other guides for the graver-stock in red and blue;

Figure 4 represents a partial rear end elevation,
showing the graver, and the arrangelnent of means for
supporting it ; _

Figure §'represents a side view of the rear portion
of the machine, partly in elevation and partly in sec-
tion; . :
Figure 6 represents a plan view of thé means for
holding cylinders or rings to, be engraved;

Figure-7 represents a horizontal section of the.rear
part of the machine, taken-on the line z z of fig. 5;

. Figure 8 represents a front elevation of mechanism
fot actuating the staff to produce circles and ellipses ;

Figure 9 represents a horizontal section of the same
on the line = « of fig. 8; -

Figure 10 represents a rear elevation of a portion of
fig. 8; and . '

Figure 11 represents a detail of the same.

Similar letters of reference indicate corresponding
parts. = , :

A represents the table of the machine, provided with
suitable supports, A', and bracing-ties, A®.

B, represents the. staff, for actuating the graving-

tool, and is provided, at its inner end, with the curved .

brackets B', by which it is jointed to the upper end of
the vertical-ogoillating shaft B. ) _
B’ represents a swinging f_mme,-joigted to the upper

end of the brackets B!, and provided with a right-an-
gled projection; to whichi the weighted arm, B is con-
nected, aud which supports, in a tapered hole through
the Jower end, a tapered bholder, B? the axis of which
i coiucident with the staff B.

The said holder is provided with a socket, wherein
the tools, BY, are held..

The szid tool-holder is tightened up in thie holder
B3, by means of the ‘adjustable crotehed bracket, B,

which is adjustably secured to the under side of the

frame B® by & set-screw.

O represents another swinging frame, pivoted to the
frame B? at the top, and suspended in front of the
graving-tool, where it is provided with a presser-plate,
¢, which is connected to the pendent frame in a man-
ner to allow it to oscillate freely in any direction from
the axis of the staff and graving-tool..

It is provided with a central opening for the tool,
and with two or any other number of rounded projec-
tions, (%, (see fig. 4,) which bear upon the face of the
plate which is being engraved, and govern the depth
of the cut of the tool, as will presently appear. :

The staff B is provided with an axial opening, where-
in a rod, C' is arranged, the outer end being provided
with a-suitable handle, and the inner end with an en-

“largement, O°, which is socketed to receive the short

mandrel of a pulley, % the other end of which is con-
nected by a ball-and-socket joint to the tool-holder B?,
whereby the said holder may be admitted to be moved
out of the same axial line with the rod: O, without
cramping or preventing the efficient operation of the
two together.

Tt is sometimes desirable, as in stencil-cutting, which
is readily accomplished with thi§ machine, to substi-
tute a drill for the graving-tool, and give it rotary
motion by applying a belt, from any suitable driving-
mechanism, to the pulley C°, which may be conven-

‘iently ‘done, and at the same time admit of all the

necessary vibratory movements of the staff B to direct
the tool, by reason of the arrangement of the said
pulley C*in the vertical and longitudinal axis of the
said staff, : : :

The shaft of the pulley is provided with a right-
angled pin, ¢, which communicates rotary motion to
the. tool-holder B, by contact with a pin, (% in the
said holder,

D represents a screwed rod, which works in a stud,
D', rising from. the portion of the frame B* which sup-
ports the tool-holder. '

The inner end of the said screwed rod is arranged to
bear upon the swinging frame O, to which the adjust-
able presser O is secured. _

The other end of the screwed rod D is connected to
the rod D? by a connection at DY, which will admit the

-screwed rod D to be rotated by the rod D?, while the




latter will not interfere with the longitudinal move-
ment of the rod D, or with the movement of tlre latter
around the axis fromn which it is suspended,

The outer end of the rod I is suspended in an ad-
Jjustable bearing, 1)) vising up from the staft’ B, near
its front end. .

B representsa curved pattorn-plate, supportéd on the
posts 18, vising up from a curved bar, B2, scenred adjust-
ably to the top-of-the table A; so that it may be readily
adjusted to or frowm the eentre of wotion of the staft B,

The said plate may be made of glass, if preferved,
wherceby, when the copy, which is secured thercon in
any suitable mauncr by clvnps, is mwade on paper, the
fine lines may be more distinetly scen.

¥ represents a spring-pointer or stylus, which is
provided with a spring-guard, 1 and adjustably con-
nected to the crotehied swinging support 1) which is
also adjustably supported on an adjustable collar, I,
ou the staff B,

“The stock of the spring-pointer is provided with an
adjustable arm, 7, whereon a magnifying-glass may
be set up betore the copy, when it is of such a nature
as to require it.

F represeuts a sliding plate arranged upon the tace
of the table, at the rear end, best seen in fig. 7, which
is designed for the support of the mechanism for hold-
ing the plates to be engraved. It is provided with a
vertical Hange, I E

I represents a disk secured to the table A, and pro-
vided with a tubular extension, F projecting down-
wards through the table A, and provided also with an
annular recess, B in the lower portion of its face.

I represents another disk arranged upon the disk
I, and provided, also, with a tubular projection, I,
whicl fits into aud projects through the extension I*
of the disk B2 ) '

The axial post B which supports the staff B, is sup-
ported in the said extension B, and is made adjustable

vertically thereon, by mneans of the nuts F” and F*, or.

Ly any other suitable means.

_ B represeuts a set-screw, entering the extension I!
through a slot in the extension ¥, for the purpose of
holding the said extension F* and the axial post B
together, so that oscillating motion may be communi-
cated from the said post to the disk' F°.

The rear side of the disk ¥* is provided with a radial
extension, ', having a central slot, ¥, and a ledge,
¥ projecting downward trom the lower side, behind
the fHange B¢ of the plate F. ,

' represents a steel or other suitable belt, secured
at each end to the plate ¥, near the ends of thie same,
and encireling the disk F# in the annular recess B,

In the front face of the said disk, a radial socket is
formed, and provided with a set-serew, ¥, so mranged
as to foree the band F™ into the said . socket, for the
purpose of tightening it. . _

P'o.the plate I is 2djustably connected another plate,
&, to which is pivoted the. vertical plate G, for sup-
porting the slide G* whercou the plate to be engraved
is secured, also in an adjustable manuer.

The plate G is connected at each end, by set-screws,
to the ears or lugs G% and is provided on its rear side,
neaxr the centre, with the swinging brace G, whereby
the said plate may bé adjusted to any desired inclina-
tivn, with reference to the staft B, by means of a set-
screw in the lug G on the plate G, or in any other
manner. )

" H represents a yoke, supported by the rods H! upon
another yoke, H?, which is counected, through the lever
P and connecting-rod I, to the Toot-treadle M.

The arm by which the weight B* is conuected to the
swinging trame B?, passes between the arins of the yoke
H, the purpose of which will presently appear.

"1 represents an adjustable collar on the staff B, near
the front end, having in its lower fage a swivel-stud, I',
provided with a slot in ite head, which takes on'to &
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horizontal slide, I%, resting in the top of the vertical
rods I¥ pivoted at the lower ends to-the long ars of
the balancing-frame 'y which is pivoted to the cross-
ties -A* of the frame, and provided with o balancing-

| weight, 1% at the rvear end.

When o plate 1s to be engraved, it is secured, by
adjustable clamps, to the holding-plate G and properly
adjusted, with reference to the graving-tool amd the
staft, 50 Uiat the pointer will stand at about the centre
of the proposed engraving, and the copy of the design
to be engraved thereon is secured to the copy-holding

plate B!

The sapport of the copy-holding plate E is then
adjusted to vrfrom the vertical support B* of the staff,
in proportiou as the engraving is to be reduced iu size
from the copy. ‘ v

The pointer 1 is then adjusted on the staff, to adinit
it to stand at about the centre of thie copy when the -
staf stands at right angles to the plate-liolder G*, both.
vertically and horizontally; and finally, the weight B*
is adjusted on its arn, to the proper position to cause
the graving-tool to bear on the plate with sufficient
force .to cause it to make the hair-lines, when the
machine is ready to be operated.

The operator, then taking the front end of the stail
in bis and, and woving it so as to bring the pointer
to the beginuing of the copy, having first, by his foot
applied to the treadle HY, raised the weighted arm of
thie swinging frame B?, s0 as to remove the tool from
contact with the plate to be engraved, through the
medium of the yoke H, will then, by moving it, so as
to cause the poiuter to follow the lipes of the copy,
produce on the plate a fuc simile, in the opposite di-
rection, of the copy, except as to size, which will bear
the saine proportion to the copy as the distance of the
graving-tool from the centre of oscillation is to the
distance of the pointer from the said centre. '

The support of- the staff B may be adjusted to or
frown the holding-plate G* in the brackets of the axial
post B? for the purpose of changing the vertical and
horizoutal measurements of the tigure to be cut, with.
reference to each other, which will be eftected by such

.change, by reason of the arraugement of the plate to

move with the tool, to some extent, around the axis
of the stafi-bolder in the hereinafter-described adjust-

ment of the said plate at right angles with the staff. -

To produce the heavy lines and swells, the rod D*
is rotated by the operator in either direetion, propor-
tioned in amount to the increase and decrease in the
depth of the cut. ’ ) :

“If the copy is of such length as would require the
movement of the statt’ so far in the horizontal plane,
around the axes of wotion, as to intertere with the
proper action of the graver on the plate, the same may
be materially compeusated tor by adjusting the collar
E of the pointer so as to incline the pointer in either
direction to reach the copy, and yet admit the staff to
remain perpendicular to the plate which is-being en-
graved, and which way be adjusted on the holding-
plate G' by moving the plate G* past the graving-tool
from tiwe to time. . . .

. But by reason of the arrangement which will now be
deseribed, the necessity for the above-described adjust- -
wents is materially lessened.

By reason of the connection of the plate F.to the
disk ¥, by means of the belt F¥, and to the disk F°

1 by the flange I, and the ledges on the radial exten-

sions F", the plate to be engraved may be always main-
tained iu a position at right angles with the staff B, and
may also be passed along in frout of the tool, for which
purpose the 1ol K is provided and connected to the
disk F%, and also connected to the staff B,near the
front. end, so that when the staff moves in the hori-
zontal  plane, it will move with -it, and communicate
motion to the said disk ¥, but will not nove with the
staff in a vertical plane. S




The movement of the disk T* on its axis, in unison
with the staft, will cause the plate I to ghange posi-
tion on the table, and be maintained at right angles to
the staffy but the belt 1 will prevent it from oseillat-
ing .u()uml the said centre of motion, whereby the ex-
tensions I of the disk F* will slide on the said plate,
and the poing of the graving-tool will pass over the
plate longitudinally, as the work progresses.

If, however, the copy is very long, both it and the
plate will require to be changéd from time .to thne,
and the staff to be restored to the starting-point, care
being takeu, in making such changes, to set the point
of the tool wheu, it left off, and the same with refer-
cuce to the pointer, and when such changes are made,
the tool is withdrawn from the plate by the applica-
tion of the toot to the treadle H, as before explained.

Thus far we have deseribed thie operation of our
improved machine as being effected Ly the applica-
tion of the hand to the staff, and the communication
of the required movements thereto by the hand, an-
agsisted by mechanical aids, as in the machines here-
tofore patented to us.

But while we find" this a very efficient method for
executing some kinds of work, we have found it ne-
cessary to provule means for assisting the operator in
moving the staff, in case of work requiring to be very
correctly executul or in case of the work. being pei-
formed by pexsonb whose hands tremble,-or by un-
gkilled operators. .

To this end we have devised and applied the Lere-
inafter-described system of adjustable gnides, and also
mechanism for actuating the staff by screws.

To the horizontal guide I? at the centre, is con- |

nected a vertical rod, I’, whlch is provided with .a
screw-thread on its lower end, and extends through a
gear-wheel, I%, provided with .a screwed central hole,
and through a bracket, I, shown in dotted lines in

fig. 1, on the frame of the m‘u,hme, whereon the hub

of the wheel rests.

I represents a crank-shaft, arranged in a suitable
horizontal bearing, and. plovuled w1t11 a wheel, 1", on
its inner end, which gears into the wheel ¥ and by
which motion is communicated theretofrom the hand-
crank, conveniently arranged in front of the machine.

By means of this arrangement, horizontal lines may
be made with great rapidity and exactness, by using
the hand-crank to raise the staff to govern the dis-
tance between the lines, and by sliding the staff hori-
—zoutally on the guide I*.

L represeuts ways, a.rranged transversely of the ta-
ble of the machine, near the front end, whereon a slide
L'js fixed, and arranged to be traversed back and

- ‘forth on the said ways by a screw, shown in dotted
lines in fig. 3, to which the hand-crank L? is secured.

The- vertlcal glide L' is provided with brackets L*
and L?, wherein a detachable frame, L', may be sé-
cured- by a screw, L7, and a stud, L% in the bracket L7,

-The said frame 1s 'intended : to-e used to hold the
staff, in connection with the slide L', when it is desired

a.ctua.te the disk F* as heretofom described, for
whmh the rod K is connected to it.

It .also serves another purpose. Tt ig desirable at
times to actuate the rod D? more accurately than can
be. done by hand for producmg the swell o heavy
lintes.

. For this purpose the rod is pr0v1ded with a sleeve,
L’ adjustable thereon by a set-screw, which sleeve is
pr ovided with rollers L, of various sizes, iaving rough-
ened faces, which, when a swell is to e produced, are
adjusted by means of the adjustable bearing L' of
the rod D? 8o as to press against either of the verti-
-cal parts of the frame 14 according .to-the direction
in which the tool is to be moved to make the swell;

as, for instance, if the tool is to move upward, the
wheel will be brought to bear aainst the right st&ud--
ard of the frame Lfy and a8 the. staff is. moved down-
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ward, the said wheel will be moved i the direction to
turn the rod DF s0 as to serew the rod D away from
the swinging frame O, which supports the piesser O,
Ly which the depth of the cutting is regulated, there-
by allowing the weight B to press the tool more deeply,
into the plate, and when the pointer has arrived at
the point of the greatest d(,pth of the copy, and it is
desivable to \Vlthdmw the 'tool, the wheel LY is ad-
Justed to the other side smnd.ml of the frame IS,
whereby the rod D is foreed against the presser—fmme
U, and the tool gradually withdrawn.

If an abrupt swell is required, the smaller wheels
ave adjusted to act on the standard of the frame LS,
and if a more gradual swell is required, a larger wheel
i used.

Any suitable number way be secured to the sleeve.

When it is desirable to acbuate the staff B in all di-
rections by the hand-cranks, a slotted plate, M, shown
in blue in fig. 1, provided with a perforated sliding-stud,

M}, is secured by set-screws to the collars I and M? -

on the staff, and a rod, M’ is inserted through the
bracket LY, sliding stud M', and into the bracket 17,
where it is held.by screw-threads or in any other
manner whereby the staff is so connected to the slide
1! as-to be operated horizontally thereby in either di-~

- rection.

‘When the staff B is confined to the said slide in the
manner described, the operator may, by properly ma-
nipulating the cranks I' and L? produce any desired
combination of movements of the staff B, and thereby
any kind of work which may be eﬁ‘e(,ted within the
limnit of the vertical movement of the staff B, admit-
ted by the said frame.

In fig. 3, a gauge for the staff is shown in red, which
may be used for producing wave-lines.

It is provided with the slotted pendent supports N,

_whereby it may be secured to the guide I* by the set-

serews N', provided thierein, either in a horizontal plane,
or at any desired angle thereto.

When it is used, the swivel-stud-I is set; on it, and
the staff may be moved over it either by hand 01 by
the slide Lt -

In fig. 2 an adjustable gauge, O, is shown in blue,
attached to the slide L7, by mea.ns of set-screws for
making either straight or wave-lines at any inclination
from the vertical line, in the use of which the frame
Lf and the guide-rod M* are dispensed with, and the
staff is moved over the gauge O by hand.

In the same figure is also shown, in red, a gauge,
P, which nay be used for producing work i ln perspeo-
twe, whichis also secured to the guide I* by set-sorews,
and is provided with the vertical-slotted supports P!,
which are adjustably connected, near the ends, to the
main part P, and to which are adjustably connected
the guides P! at their outer ends. -

The inner ends of these guides are arranged to rest
on the upper grooved ends of the yoke P? which has:
a vertical support on the nut P4 on the rod I..

The said guides P? may be adJubted to any inclina-
tion from the horizontal line, and the guide O may

be used in combination with itto produce lines at

mght .angles to those produced by them, or at any
other angle thereto.

-When the line of sight is to be takenfrom. the right
of the central axis of the staff, the guide P% on-that
side, is used, and when ‘it is taken from:the other gide,
the other gulde P?is used. -

In fig. 8, a mechanism is represented which is de-

-gigned to actuate the staff to produce circles or ellipses.

R represents a guide-plate which is secured to the
plate T’ by the set-screws N, in a manner similar to
the plate P, shown in red in ﬁg 2, and which is pro-
vided with a screw, R, and slide R,

The slide is provxded with a bed-plate, R, whereon
is pivoted an adjustable plate, R, which- suppmts a

-ring; R to which is secured a yoke, R* having a bear-

~




ing, R, the axis of whicl is coincident with the axis
of the ring IR%,

In front of the yoke R is supported another ving,
R by the adjustable plate RY) which is provided with
internal gear-teeth, and with a plain internal surface.

R vepresents another ving fitting within the plain
portion of the ring IV, :

The front tuces of the rings R and R are curved

to a radial line interseeting the vertical axis upon
which the plate R* oscillates.
- R™ represents w crank-shatt, which is supported in
the bearing I, wnd which is provided with a pinion,
R", and is supported at its outer end in & curved slot-
ted bar, ¥, which is adjustdable from thé hovizonutal
axis of the rings RF and R? in any direction, and is se-
cured to them by set-serews.

B¥ represents a small shaft, laving » bearing in the
rim ot the ring R’, and is provided with pinions, RV and
R¥, and with thunb-uuts on each end.

Within the ring R is wranged o ving, RY, whicl is
provided with a screw, R, intersecting its axis at vight
angles, and having a sleeve, R™, to which a rod, R, ix
connected by a universal joint.

The salil rod is designed to Le connected with the
staff B, by inserting the end thereof in the axial bore
of the staff, the rod C' being removed therefrom.,

_Thesaid rod inay be provided with an annalar groove,
whereby it may be hield in connection with the staft by
4 set-screw. -

The shatt B" is connected to the serew R also by
a universal joint, so that it may comumunicate rotary
metion to the ring R, which supports the said serew.
. To produce concentric rings on the plate to e en-
graved, the sleeve to which the rod R is connected is
adjusted to one side of the axis of the ring’ R, and
rotary motion communicated to it by the hand-crank
shaft R®. - .

Ifit be desired toprodnce a border of concentrie rings,
the position of the plate R which supports the meclian-
ism shown in fig. 8, is changed by the hand-cranks I
and 17, after each single ring is made, and in order to
arrest the rotary movement of the ring R', always at

the sane place to form the said rings correctly, and to |

leave the finished ring, and commence the new one al-
ways at the same point, a snap-pin, R¥, is provided in

ring R*. .

‘o form an ellipse with thelongest diameter in a hori-
zonfal direction, the plate R*is adjusted horizoutally
* .around its axis of motion, and to make an’ellipse hav-

ing its vertical diameter the Iongest, the slotted bar R'-

is adjusted vertically, to present the face of the ring R'®
at the same angle, relatively to the plate to be engraved

vertically, that it presents to it horizontally when ad-

Justed by the plate R*, as before described.

The slotted bar R' may be also adjusted at any in-

clination from the vertical line, and thereby the ellipse
may be made with its long or short diameters in any
direction. - o .
- To produce borders of ellipses, the same movements
may be given to the supports of the ring R* by the hand-
cranks, a8 before described with reference to making
borders of concentric rings. T

It-will be pérceived that various figures and combina-
tions of figures may, with great: facility, be produced
by this mechanism; as, for instance, by sliding the bar
R*™, 80 as to bring the pinion RY into gear with the
pinion 8%, a series of concentric rings or ellipses may
be made around a common centre, and by the use of
the hand-cranks, as before described, borders or other
figures of such devices may be made. ‘

The slotted plate R" is adjusted around therings, and
maintained in any position, by means of the pinion R%,
its axle, and the thumb-nuts, 48 will be readily under-
stood. o

" To engrave the surface of a cylinder, or the internal |

the ring R®, which drops into a socket in the face of the |
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swiace of & ring, the holding-plate G is detached, and
the holder G*is substitirted, which is arranged to be con-
nected to the plate G by set-serews.

The said bolder is provided with a chuck, (7, which
is connected to it by a shank, G*, passing through a
lateral slobin the holder, to which shaunk is connected,

1 above the holder G, a gear-wheel, % and below the

liolder it is provided with a nut, G

The lower termination of the shank works in the
slot 'Y, of the extension I of the disk Fe,

GY represents a rack, whieli is adjustably conuected
to the upper face of the holder 8% so as to admit the:
teeth of the pinion G to gear into the teeth of the said
rack.

L the eylindrical article is to be engraved on the in- -
side, it is secured to the chiuck, as shown in fig. 5, and
presented to 2 tool suspended from a stud, GV, on the
wider side of the bracket B, aud as the holder is vi-
brated and caused to slide past the tool, us heretofore.
desceribed, by the action of the disks F* and F°, the pro-
Jection of the shank G7iuto the slot F* will cause the
¢hnek to be waintained in the axial line of the staff B,

{ whereby the holder must slide with reference to it, and

as the rack G" moves with the slide, it will communi-
cate rotary motion to the chuck on its own axis, thereby
revolving the article to be engraved as the work is pro-
gressing. '

When a cylindrical article is to be eugraved on the
outside, the rack G" is changed to the opposite side of
the pinion, which causes it to rotate in the opposite
direction, the other parts working in thie same manner

s athove described.

Dotted lines may be produced, when desired, by the
application of the foot to the treadle H?, 'so as to alter-
nately move the tool into and out of contact with the
plate. T .

It wilt be obvious that the construction and arrange-

" ment of the varions appliances which have been herein-
‘betore deseribed, for effecting the varied movements of

the staff and the Lolding-apparatus, may be very-ma-
terially varied without departing from the spirit of our
invention. . ,

We, therefore, do not limit ourselves to the partie- -
ular construction and arrangements which we have de-
seribed, but proposé to avail ourselves of such modifi-
cations and changes of construction and arrangement
as may seem best adapted for effecting the operations
of the graving-tools and holding-plates hereinbefore
described. : j '

We claim as new, and desire to secure by Letters
Patent— o :

1. The combination, with the graving-tool, of an ad-
Justable presser, substantially as and for the purpose -
described. _

2. The stock (F.of the graving-tool, provided with -
the pulley C*, for communicating rotary motion theteto,
substautially as and for the purpose described.

3. The disk F?, provided with the recess and set~
screw B, for tightening the belt ¥'% substantially as
and for the purpose described.

4. The combination, with the slotted holder G® and
the slotted disk F*, of the chuck G, provided with the
shank G'; substantially as and for the purpose de-
seribed.” '

5. The combination, with the holder G®, of the toothed
rack, and the pinion G on the shank of the chuck, or
the equivalent thereof, substantially as and for the pur-
pose described. . _ o

6. The chuck G, adjustable in a horizontsl plane,
coincidenit with the vertical axis of the giaver-suppors,
substantially as and for the purpose described.

7. The chuck &', provided with means for giving it
rotary motion on.its own axis, while it is adjusted” in
the horizontal plane of the vertical support of the grav-
ing-tool, substantially as and for the purpose described.

8. The combination, with the weighted graver-sup-
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porting fiune, of the yoke H and treadle I, suitably
connected thereto, substantially as wwd for the purpose
deseribed.

9. The combination, with the presser-support C, of
the screwed rod Dand the rod D adjustably connected
to the said end D, substantially as and for the purpose
described. )

. 10. The combination, with the rod D?, of the rollers

12 and LY and the fiame L, or its equivalent, for
actuating the said rollers, substantially as and for the
purpose described.

11. The combination, with the staff B, of the slide
L, provided with a vertical guide connected to the staff,
substantially as and for the purpose described.

12. The combination, with the staff B, of a vertically-
adjustable rest, I¥, substantially as and for the purpose
deseribed.

13. The combination, with the staff’ B, of a counter-
poised fiame, I, substantially as and for the purposs
deseribed. L .

14. The combination, with the staff B and adjusta-
Dle rest I%, of the adjustable gange; for producing wave-
lines, substautially as.and for the purpose described.

15. The combination, with the staft B and slide L,
of the adjustable gauge O, substantially as and for the
purpose deseribed. .

16. The combination, with the Staff B and adjusta-
ble rest I?, of the gauge P, substantially as and for the
purpose described.

17. The combination, with the staff B and adjusta-
ble rest I?, of the mechanism, substantially as deseribed,
for producing circles and  ellipses, as and for the pur-
pose specified. .
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18. The combination, with ring R’ of the ring R", -
yoke IR -and crank-shaft B, connected to the screw
R7, by a universal joint, substantially as and for the
purpose described. ,

19. The combination, with the crank-shaft R", of
the rings R® and R’ slotted plate RY, shaft R", and
_pinions R and RY, substantially as and for the purpose
deseribed.

20, The mechanism for actnating thie staff, for pro-
ducing circles, arranged for adjustinent in a horizoutal
plane, substantially as and for the purpose described.

2. The combination, with the rings R* and R'%, of
the spring-snap R*, substantially as and for the purpose
_described.

22, The combination, with the crank-shaft R and
yoke R, of the adjustable slotted plate R' and rings
R* and R, for effecting the adjustiient of the ring R,
substantially as and for the purpose described.

23. The combination of the adjustable copy-holding
plate with the adjustable pointer, and with the graving:. .
tool, substantially as and for the purpose described.
- 24. The pointer ¥ provided with the presser-gauge
1, substantially as and for the purpose described.

25. The mraugement of the pointer-support, for ad-
justing it axially, with reference to the staff B, and
vertically, substantially as and for the purpose de-

seribed.
JOHN C. GUERRANT.
BENTON J. FIELD.
Witnesses : )
FrANK BLOCKLEY,
ALEX. F. ROBERTS.




