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To all whom it may concern:
Be 1t known that I, Linn Boyp Bexronw, a

citizen of the United States, residing at Nevr -
York city, county of Richmond, and State of

New York, have invented certain new and use-
ful Improvements in Tracing Apparatus,fully
described and represented in the following
specification and the accompanyingdrawings,
forming a part of the same. -
The general class of apparatus to which the
present 1nvention relates includes various

by moving the tracer over the pattern or the
pattern over the tracer and the universal

tracing movement of the tracer or pattern

transmitted through suitable connections,such
as a pantograph, to a marking or cutting tool
of some form acting ona blank or to the blank

itself, so as to reproduce the pattern upon the
blank by the movement of the tool or blank,

the pattern being either increased or dimin-
ished in size in reproduction or otherwise
changed by varying the tracing movement in
transmission. I aim especially, however, at
the production of a simple and efficient appa-
ratus of this general class by which enlarged
type or type-bar patterns may be reproduced
from a small design, such as a print of a type
or type-bar or from the type or- type-bar
itself, or from a similar small drawing or en-
graving, my particular object being to pro-
vide an apparatus for producing such enlarged
patterns suitable for use in a machine for
cutting type punches or dies. - o

Certain features of the invention may be
embodied in an apparatus capable only of re-
producing a pattern with all' lines of the re-

production parallel with those of the pattern

- and increased in dimensjon in the same pro-
- portion, but the invention includes also cer-

tain novel features by which an improved.

tracing apparatusis provided eapable by sim-

ple and convenient adjustments of varying
the direction of the lines of the reproduction |
relatively to the pattern so as to reproduce a |

o

pattern . with thé‘.lines inclined in either direc-

‘tion- relatively to the pattern, and one of the
‘components of the tracing movement may be

50

varied independently of ‘the other, so as to

vary one dimension of the reproduction inde-
pendently of the other. =~ -
For a full understanding of the invention

a detailed description of an apparatus em-
| bodying all the features of the same as ap-

plied in their preferred form in connection

| with the production of enlarged type-patterns
forms of apparatus—such as drawing appara-
‘tus, engraving - machines, and the like—in
which a pattern of some form is traced either

will now be given in connection with the ac-
companying drawings, forming a part of this
specification, and the features forming the
invention will then be specifically pointed out
in the claims. o o
Figure 1 is a plan view of the complete trac-
Ing apparatus. Fig. 2 isa rear view of the
microscope and pattern-supporting table on
a larger scale, the view being taken oh the
line 2 of Fig. 1.
ot the same on the line 3 of Fig. 1. Tig. 4 is
a cross-section on the line 4 of Figs. 1 and 5,
showing the microscope in partial section.
Kig. 5 is a horizontal section showing the pat-
tern-table in plan, the view being taken on
the line 5 of Fig. 4; and Fig. 5* shows the pat-
tern turned for oblique distorted reproduc-
tions.

on the line 6 of Fig. 5. Iig. 7 is a view simi-

lar to Fig. 4, the pattern-table being shown
inclined or in position for reducing the ver-

tical dimensions of a letter. Tig. 8 is a sec-

tional detail on the line 8 of Fig. 4, showing

the construction of the fulerum for the lever
by .which the microscope is adjusted by the
pattern-table.
showing the means for adjusting the point by
which the pantograph engages the pattern-
table. Iigs. 10 and 11 are sectional details
of the pivots of the pantograph-arms, the see-
tions being taken on respectively the lines
10 and 11 of Fig. 1. Fig. 11*1is a horizontal
section on the line 11" of Fig. 11. © Fig. 12 is
a vertical section of the fixed pivot of the pan-

tograph on a larger scale than Fig. 6. " Fig.

Fig. 6 is a cross-section of the same .

Fig. 9 is a perspective detail

55
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I'ig. 3 is.a front elevation
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13 is a detail section of the sleeve which car-
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2t b4, which pass through slot 55, formed in the
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ries the microscope-tracer with a crossed wire- |

tracer. Kig. 14 is a bottom plan view of the
same. Kig. 15 showsa modified form of tracer.
Fig. 16 shows an oblong tracer. Fig. 17 isa
detall showing the pattern-holder in section
with a type for reproduction. Fig. 18 is a
detall section of a reproducing-marker.
Referring now to the drawings, A is a table
supported and adapted to be rotated in a hori-
zontal plane on one or the other of two brack-
ets B C, secured to a table D, upon which is
held a sheet of paper or other material on
which the pattern is to be reproduced. The
table A is secured to the bracket B, as shown
in Fig. 1, bya depending screw-threaded stud
50, formed on its lower face, which enters an
opening 51 1n the end of the bracket B and
1s secured thereto by a nut 52. It will under-
stood that the tables A and D are 1n turn supn-

ported by a table or in any other convenient

manner.

The tracing-microscope Ei1s mounted on the
table A in the following manner: A block 53
1s adjustably secured to the table A by bolts

block 53, and enter screw-threaded openings
in the table A. Onthe block 53 1s supported
a bracket 56, having two arms at its upper
end, one of which has secured to it a second
bracket 57, which surrounds the microscope

E. The bracket 57 carries three vertical arms

58, which are secured to the bracket 57 by
screws 9. The upper and lower ends of the
arms 58 carry narrow rolls 60, which bear
agalnst the microscope-cylinder, this allowing

the microscope to slide up and down easily.

- These rolls 60 run 1n groovesm 1n the micro-

40

50

60

scope, which fit the rolls closely, so as to keep
the microscope from turning.
are adjusted to and from the microscope by
adjusting-screws 61, so that just the desired
pressure at opposite ends of the arms may be
secured. The mieroscope may be moved up
and down to get the proper focus, as usual,
by means of a rack 62, secured to the micro-
scope and engaging a pinion 63, carried by a
shaft 64, mounted in a block 65, in which the
microscope 18 fricticnally held, the shaft be-
ing provided with the usual thumb-pieces 66.
When the pattern is inthe horizontal position
shown in Fig. 4, the block 65 will be held sta-
tionary at the proper point by means of a le-
ver 67, the inner end of which engages a roll
68, mountedin bracket 69, secured to the blockk
65. The lever 67 is carried by a block 70,
fulcrumed by scerew 71 to an adjustable block
72, which is moved as required in a guideway
78 in the other arm of bracket 56 and secured
in position on the bracket 56 by a locking-
screw T4, which passes through a slot 75,
formed 1n the bracket 56, and the block 70 is
made fast to the lever 67 by a set-screw 76.
(See Fig. 8.) -The outer end of the lever 67
bears against the under side of a roll 77, car-
ried by a slide 78, which at certain times is

The rolls 60 .
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acdlapted to be moved vertically in a guideway
79, formed in the outer end of the bhracket 50.
Theslide 78 1s held against upward movement
by a screw-head S0, which turns 1n the top of
the guideway 79 and may be adjusted to over-
lap the upper -end of the slide 78, and thus
hold the microscope in position, except as it
15 adjusted by the thumb-pieces66. The head
S0 has a cut-away portion which when it has
been brought to register with the slide 78 al-
lows sald slide to move vertically. The outer
end of the lever 67 carries a counterbalance-
welght 86, and the lower end of the slide 78
carries a headed serew 81, to which is attached
one end of a cord or wire 82, running over a
pulley 83, the other end of the cord 82 being
formed with a hook 84 for connection to the
pattern-carrier when the lever is to be actu-
ated thereby. The block 65 may thus he held
stationary or may be moved up and down by
the pattern-carrier, and its movement rela-
tively to the pattern-carrier may be adjusted
by adjusting the fulerum of the lever 67, for
purposes presently to be described.

The pattern-carrier I is box-like in form
and consists of two sides 90 91 and a back 92,
the front portion being open to allow a table
93, on which the pattern lies, to be swunge
vertically between the sides 90 91, so as to
place the pattern at different inclines to the
horizontal. The swinging table 93 is pivoted
to the sides 90 91 by screw-pivots 94 and has
on one side a locking-screw 95, which runs in
a curved slot 96, formed in the side 90 of the
carrier K, so that the table may be locked in
different inclined positions by the screw 95.
The swinging table 93 is preferably hollow,
as shown, so as to hold a type when desired,
but for a pattern drawing or print hasa cover
97, upon which is placed the card or paper
bearing the pattern to be reproduced. This
card or paper is held firmly in its proper po-
sition on the table by spring-clips 11.  The
side of the table adjacent the other side 91 of
the carrier I is provided with a set-screw 98,
so that a type or type-bar 12 may be placed
in the hollow portion of the table 93 by re-
moving the cover 97, as shown in Ifig. 17. [f
the type or type-bar is small, blocks 99 will
be placed against its sides and the locking-
screw 98 turned 1n until the type or type-bar
1s locked in position. The serew 98 passes
through acurved slot in wall 91, this slot and
slot 96 being formed on arcs struck from the
pivots 94 as centers, so that the serews 95 98
move 1n these slots as the swinging table 93
1s adjusted.

The pattern-cavrier T, with table 93, is

mounted for movement under the microscope
by the pantograph in the following manner:
Kach of the lower edges of the plates 90 91 of
the carrier K is provided with ribs 1, which en-
ter grooves 2, formed 1n the upper surface of
a plate 100, these ribs and grooves bheing at
right angles to the base-line of the pattern, so
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that the proper position of the base-line of -

the pattern relatively to the microscope may

be adjusted in setting the machine by moving

the pattern-carrier under the wmicroscope
along these grooves, and the ribs and grooves
assure the parallel position of the pattern-
carrier relatively to the table 100 when it is
removed and replaced.
1s held in adjusted position by its own weight;
but holding means may be .used, if desired.
The plate 100 is rectangular in form and on
1ts lower surface is provided with another pair

of grooves 3, the grooves 3 running on ribs4,

formed on a plate 101. The plate 101 is also
rectangular and has at each of its four cor-
ners, as shown in Fig. 5, lugs 5, which have

formed on their lower faces ribs 6, running in

grooves 7, formed in each of two stationary
supporting bars or rails 102 102, which are se-
cured to the block 53. The ribs4 and egrooves
7 extend at right angles to each other, and the

plates 100 and 101 form a carriage which sup-

ports the pattern-carrier ¥. It will be seen

from the drawings that the carrier thus sup-

ported may be moved horizontally under the
microscope in any direction. - o

Referring now to the pantograph connec-
tions for moving the pattern-carrier and re-

producing the tracing of the pattern, the
reproducing tool or follower is formed by a

pencil or other tool 105, which is carried by

one end of pantograph-arm . Two. arms b
0" are pivoted to the other end of the arm «
at the pivots 30 31, the arms  §' being piv-
oted at their inner ends to two arms ¢ ¢ at
the points 32 33 34 35. Hach of the arms b
0" 1s composed of two strips of metal secured
together at their ends by blocks 36. The
pivot 35 is the point at which the pantograph
1s pivoted to the table A and is directly above

and in line with the stud 50 of the table, so

that the table may be rotated concentrically
with the movement of the pantograph-arm 7'.
The inner end of the arm ¢ carries an adjust-

able block, which will be described in detail
hereinafter and which is provided with a pin.
37, which enters an opening 38 in the bottom

of plate 100 of the carrier F, as shown in

Figs. 6 and 7, so that the movement of the
‘pantograph will, through the pin 37 of the
arm ¢, move the plates 100 101 and the car-

rier I under the microscope, so.that the pat-
tern may be traced by the tracer in the mi-
croscope and the tracing movement repro-
duced by the follower 105. -

Any suitable form of reproducing-tool may
be used, and for marking upon paper or cut-
ting metal or other suitable materials I have

shown in detail in Fig. 20 a constructon of

reprodqcing—tool_ which is preferably used
and which forms a specific feature of the in-
vention. In this construction a post 123

passes through the arm ¢ of the pantograph

and is shouldered so as to bear against the
under side of the arm «, the portion bel(}ﬁ?

The pattern-carrier |

3

the arm @ being of just the required length
to rest upon the blank on the table D and sup-

- port the pantograph-arm ¢ during the tracine

operation. Above the arm « this post 123
carries a Onger-piece 124, which is set down

1n position by a set-screw 125. The post 123
1s provided with a central perforation running
vertically through the post, and this perfora-
tion receives at its lower end the lead or other
marking device 126, upon which rests a pin
127, extending above the post 123 and pro-
vided with atop finger-piece 128. Intheuseof
the apparatus the reproducing-tool will be
held and guided with one finger on the finger-
piece 128 and the other fingers grasping the
finger-piece 124, the post 123 thus being held
down upon the blank under light pressure, so
as to secure an easy movement, while at the
same time holding the arm « exactly horizon-
tal, and the-desired pressure upon the lead or
other marking device 126 is secured by the
pressure on the finger-piece 128, the pin 127
moving cdown through the post 128 as the
part 126 wears away. By this support of the
pantograph-arm ¢ by the post 123 all vertical

| strain upon the pantograph in use is avoided

and the proper smooth movement of the pan-
tograph-pivots secured, the pantograph being
supported at the pivots by rollers 122 or simi-

lar means, as usual in pantograph construc-
fions.

The detail construction of the pantograph
and its pivots may be varied widely, but the
construction shown embodies certain specific
features of my invention and is preferably
used. This construction will now be deseribed.

70
against the upper side of the arm ¢ and held -

30

90

95

1C0

The construction of the pivots 30, 31, and

34 of the arms § §" arealike, as shown in Fig.
10, and are formed with the arm ¢, passing
between the two bars of arms b or /', with

the double - pointed pivot - pin 18 passing

105‘

through and preferably fixed in the arm « by -

being driven in tight and having its opposite
ends seated in conical bearings formed in the
lower end of a short pin 14, fast to the upper
bar of the arm 4 and in a pin 15, carried by
the lower bar of the arm 4. The pin 15 fits

adjustable therein to proper position for the

desired movement of the pivot and to take up
wear by the following means: On the under
side of the lower bar of the arm 4 is a piece

7, having a screw-threaded opening through

which passes screw 16, bearing against the

under side of. pin 15 and provided with

lock-nut 17. By setting screw 16 in or out
the bearing may be tightened or loosened
and the parts then locked in position by nut

17. By the use of theseparate piece , which

may be soldered or otherwise secured to the

arm 0,1 am enabled to secure conveniently

tightly 1n the lower bar of the arm 4, but is

LIO

I I.S

120

theaccurate alinement of the openings through
the three bars forming the arms ¢ & at the -

| pivot by avoiding tapping threads therein

I30C
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and boring all the three bars at the same

time, holding them rigidly together and in
position by any suitable means.

The arm ¢ 1s pivoted to the arms & &' at 32
35 by means permitting the adjustment of the
arm ¢ longitudinally of the arms 4 /', and as
the pivots at 32 33 are alike description of one
will suffice for both. Referring to Figs. 11
and 11%, the arm ¢ is mounted on an adjust-
able head ¢, which consists of a bearing-block
18 and depending side plates 19 thereon. The
block 18 rests on the upper bar of the arm 2,

the arm ¢ being supported on the upper face
of the block 18. 1In the arm c¢is fitted tightly

a bearing-sleeve 20, having upper and lower
inclined faces, the lower inclined face bear-
ing against the upper inclined face of a simi-
lar sleeve 21 in the block 18. The pivot-pin
32, having an inclined surface on the under
side of its head seated in the bearing-sleeve
20, passes through both the sleeves 20 21 and
1s entered at its lower end by a tightening-
screw 22, which bears against the lower end
of sleeve 21, the joint being tichtened by
drawing down pin 32 by screw 22 and loosened
by rotating screw 22 in the opposite direc-
tion, as shown in Fig. 11. A set-screw 23,
passing through block 18 and entering a key-
way 1n the side of the pivot-pin 32, locks the
pin 32 1 adjusted position and holds it from
turning. The adjustable head ¢ of the pivot
33 1s exactly the same in form and construoc-
tlon as the head ¢, just deseribed. This con-
struction provides a very simple and efficient
acjustable pivot - mounting by which great
accuracy of movement may be secured. The
use of the bearing -sleeves 20 21 separate
from the arm ¢ and block 18 permits these
two parts to be bored together, so as to assure
accuratealinement. Asthe arms are not, sub-
ject to wear, but only the sleeves 20 21, the
bearing may be renewed by putting in new
sleeves when those in use become worn too
much for correction by adjustment.

The arms ¢ ¢ must always be paralle!l to
obtain a uniform movement of the carrier T,
and to obtain such parallelism the pivots 32
34 and 33 35 should always be at equal dis-
tances from each other on the arms 4 4’. This
relation is obtained and the size of the repro-
duction varied by the adjustment of heads
e ¢, which are made adjustable on the upper
bars of the arms 4 §', as follows: The plates

19 19 of the head ¢ or ¢ have inwardly-ex-

tending ribs 25, which enter grooves 26,
formed 1n the edges of the upper bar of the
arm 0 or 0, the rib 25 of one of the plates 19
being cut away and a short block 27 inserted,
which 1s pressed against the inner face of the
oroove 26 of the arm & by a set-screw 28. If
1t 1s desired to adjust the pantograph to re-
produce a letter or other pattern on a larger
scale than that shown in the drawings, in
which the pantograph is shown as set for its
smallest reproduction, except in Fig. 9, the

{ and the heads ¢ ¢/, which carry the
- 33, are moved along arms 4 2" toward the ful-

790,172 i

set-screws 28 of the heads ¢ ¢ are loosened,

nivots 39

crum 35 ot the pantograph to the desirved
position and then locked by tightening up
SCrews 28,

The block ¢ on the inner end of the arm ¢ is
made adjustable on the arm ¢ in the same man-
nerastheheadse and ismoved on the arm ¢ to-
ward the pivot 33 the same distance that the
heads ¢ ¢ of the pivots 32 33 arc moved toward
the pivots 34 35, so that the pin 871s keptat the
same distance on bar ¢ from pivot 33 as the
distance of pivot 33 on bar /" from pivot 35.
Adjusting-blocks 106 are preferably used to
assure accuracy of adjustment, these blocks
being of different lengths for diflerent-sized
reproductions and are inserted between the
heads ¢ ¢ and fixed abutments 109, and the
heads ¢ ¢ set up against them in adjusting.
In the main views these adjusting-blocks 106
are not shown, as the pantograph is set for
1ts smallest reproduction and the heads ¢ ¢
set directly against abutments 109; but in Fig.
9 a bloek 106 1s shown in connection with
block ¢* on arm ¢, the outer end of the hlock
bearing against a block 107, which is slotied
to pass over two serews 108, secured to the
end of the arm ¢. When the block * has
been adjusted to position, the set-serew 98 is
turned to tighten the bloek 27 and sccure the
block ¢ to the pantograph-arm ¢ and the
blocks 106 107 then removed. In the same
manncer adjusting-blocks 106 are used in con-
nection with the adjustment of heads ¢ ¢

The pivot 35, by which the pantooraph is
pivoted to the table A, is constructed as fol-
lows, as shown in Fig. 6 and in detail in e,
12: Screwed into the table A is a post 110,
having its upper part 111 reduced in diameter
and upon whichis fitted, so as to turn smoothly,
the inner end of the lower barof arm /4. The
upper end of the post 110 is formed with a
conical bearing-surface {itting into a conieal
bearing in a short sleeve 112, fitted tiehtly
mnto the arm ¢, and the upper end of the
sleeve 112 has a conical bearing-surface [it-
ting into a conieal bearing on the under side
of a sleeve 112" fitted tiehtly into the top har
of arm 4" and having a conieal hearine-sur-
tace at 1its upper end entered by the inclined
under surface of the head of a screw 113,
which passes down through the sleeves 1192
and screws into the post 110. The bhearine
may thus be adjusted by screw 113 as de-
sired and the parts then locked by sct-serew
24, passing through post 110 and hearine
against screw 113.  This providesa very elli-
cient fixed pantograph-pivot, capable of worlk-

g very accurately and with the pivot-planc 1

close to the pivot-plane of bloek *, thusavoid-

. 1ng tendency to vertical torsion in operation

and securing a smooth and accurate move-
ment. 1t will be understood that the pivot-
plane of the arm 4" is in the slecve 1127, the

75
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lower bar of this arm acting here only as a

brace. Thearmsd’ ¢ may be bored together.,
securlng accurate alinement and the bl@BVBS
renewed when desirable.

For the proper reproduction of a letter or
other pattern by tracing the outline of the
e 93 and carried by
1t under the microscope it is necessary to have
a very fine tracing-point in the microscope
and at the proper point in the line of the ex-
act center of the field of view and different
tracers may be used under different condi-
tions.

croscope, the tube being cut away at its lower
end so as to form a shoulder 41. A ring 42

- 1s fitted into this cut-away portion and rests

20

- limator in tracing the pattern.

against the shoulder41. Thisring 42 carries
the tracer in proper position relatively to the
eyepiece and objective in a compound micro-
scope, such as shown, so as to act as a col-
In the form

- shown in Figs. 13 14 this tracer is made by

tollows:
‘ninety degrees'apa.rt, as shown at 8, and into
- these shits or cuts are slipped two fine silken -

crossed threads as usual in collimating, as
The ring 42 is slit or cut at points

strands 9, crossing each other at right angles,

" as shown in Fig. 14 the Intersection v of “said

- 30

~follow t

being the pomt by which the eye will
the outline of the character or letter

strands

- carried by the table 93 of the carrier F and

- this intersection thus forming the tracer.

In

. place of the ring 42 a O'Ia,ss disk 43 may be

35

placed in the end of the tube 40 with a small

- dot at its center, as shown in Fig. 15, the po-
- sition of sald dot v corr espondmo' to the in-
- tersection v of the threads 9 and the dot form-

4.0

| described.

45

- without extended description. .
production the pattern on table 93 is then
" horizontal, as shown in Figs. 1 to 6.

ing the tracer. In Fig. 16 is shown an ob-

']0110' dot forming a compensating tracer for
- use In non- p10p0rt1onal reproductions, as ex-

plained hereinafter.

The operation of the appamtuq will now be
The operation. in proportional
ortholinear reproduction will be understood
In such re-

The
microscope 1s adjusted to proper focus by the
thumb-pieces 66, and the slide 78 is detached
from the pattern-carrier F and held against

“upward movement by the screw 80, so that

- the block 65, with the micr oscope, 18 held sta-

65

tionary by the lever G67. Kither of the tracers |

shown in Figs. 14 and 15 or any other suit-

~able point or ~ cireular tracer may be u%ed in
the microscope, and the operator,

with his
hiand on the follower 105.and his eye applied
to the microscope, moves the pattern-carrier
I through the pantograph, so as to trace the
lines of the letter on the table 93, the letter

“A,” as shown, and this letter is 1eproduced

- enlarmd by the follower-105 on the blank on:

table D all the componeunts of the tracing

MoV ement of the pattern-carrier I being re-

I preferably use a tube 40, carrying
a tracer adapted to be placed within the mi- |

| produced in exactly the same proportional

enlargement. ~ The apparatus is illustrated as
set for 1ts smallest enlargementof the pattern:

“but this may be w1dely varied by adjusting -

the blocks 39 33 toward the pivots 34 35 and
correspondingly adjusting the block ¢ toward
the pivot 33, as previously deseribed, and of
course any greater enlargement than that of

/O

the apparatus as 1llustmted may readily be .

secured by const: uctmfr the pantograph ac-
cordingly.

In non-pr oportional ortholinear reproduc-

tion for producing letter reproductions from
the same pattern with the height of the letter
changed, the width remaining the same, or
with the width of the letter changed, the

‘height remaining the same, a non- pr0p01-

tional enlawement of the paftern is required,
which is secured by modifying one component

‘of the tracing movement independently of the

other, and this result is obtained by rocking
the pattem-—*:a'ole 93 on 1ts pivots 94, so as to
incline the pattern to the horizontal, as shown
in Fig. 7. It is obvious that if the pattern-
table be inclined to the horizontal, as shown
in Fig. 7, and the pattern-letter be laid upon
the table thus mchned the movement of the
pattern-carrier ¥ to the right or left in Tig.
(—thatis, vertically of the pattem-]etter when
placed as in Fig. 5—will be less than its to-
and-fro movement—that is, horizontally or

widthwise of the letter-—and the latter move-

ment will not be affected by the inclining of
the pattern. - It is clear also that the move-
ment of the pattern-carrier vertically of the
letter will be decreased more or less, accord-
ing as the table 93 is more or less inclined to
the horizontal. By rocking the pattern-table
93, so as to incline the pattern more or less
to the horizontal, therefore, the component
of the tracing movement _tha,t determines the
enlargement “of the letter vertically is more

| or less decreased relatively to the other com-
ponent of the tracing movement which deter-

mines the enlargement of the letter horizon-
tally or sidewise, and thus different varieties
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of type- mttem% may be produced from the

same letter-pattern, all having the same pro-

“portional enlar Uement sidewise, but varying

n enlargement'Ver'ticﬂ,l‘l v. If 1t be desired to
or sidewise, retaining the same enlargement
vertically, 1t is obvious that this result may
be secured by turning the pattern-letter on
the pattern-table at nwht angles to the posi-
tion in which it is shown in K 1o. 5; but in that
case the reproduced letter upon the table D
will stand sidewise to the base-line of the ta-
ble. To secure the correct position of the re-
produced letter, the table A in that case is
removed from the bracket B and mounted
upon the. bracket C, which may readily be

done with the construction shown, employing -

the stud 50 and nut 52. With the table A thus

transferr ed ninety deﬂ‘rees about the table D

15

~vary the enlargementof theletter horizontally
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to the bracket C the pattern-letter may be

turned ninety degrees from the position shown
1 Kig. 5, so as to vary this enlargement side-

wise, while the reproduced letter upon the
blank on table D still stands vertical to the
base-line of the table, as in Fie. 1. In this
non-proportional reproduction the adjustment
of the apparatus is as follows: The pattern-
table 93 is inclined at the desired angle to the

‘horizontal, according to the variation from

proportional enlargement desired, by loosen-

- 1ng the set-screw 95 and swinging the table
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on the pivots 94, the accurate positioning of
the table being secured by the scale € on the
side plate of the table, which is read against
the inclined straight edee @' of the side 90.
This scale is shown as running from ‘¢10°”
to ""45%.” which are about the limits within
which inclination of the table is desired in
practice. Thetable 93, having beeninclined at
the proper angle, is locked in position by the
screw 95. As the distance from the micro-
scope of the part of the pattern being traced
varles as the higher and lower portions of the
inclined pattern are brought into tracing po-
sition, 16 1s necessary that some means should
be provided for preserving the focus during
this variation of the distance of the pattern
from the mieroscope. This result may obvi-
ously be attained by raising and lowering
either the microscope or the pattern: but it is
preferable to move the microscope, and in the
apparatus shown the desired result is secured
by raising and lowering the microscope ac-
cording to the elevation of the part of the pat-
tern being traced. This is the office of the
lever 67, as actuatedby the slide 78, connected
to the pattern-carrier I' by the cord 82 and
hook 84, as shown in Fig. 7, and adjusting
means are provided by which the amount that
the microscope is raised or lowered for the
same extent of horizontal movement of the

pattern-carrier may be varied according to the

degree of inclination of the pattern-table 93.
For this purpose the bracket 56 is provided
with ascale £, shownasrunning from ‘10°” to
*45°” and corresponding to the scale  of the
table 93, and the block 72 is moved along this
scale until the point /' registers with a point
on the scale /' corresponding to the degree on
the scale & at which the table 93 is inclined. It
will be seen that this shifts the fulerum of the
lever 67, so that a horizontal movement of the
pattern - carrier K, transmitted through the
cord 82 and the slide 78, produces a greater
movement of the end of the lever 67, which
engages the roller 68 on block 635, carrying
the microscope, according as the point 7' is
moved further up on thescale #, and thus the
microscope 1s raised and lowered more or less
by the movement of the pattern-carrier F, ac-
cording as the degree of inclination of the
pattern-table 93 is increased or diminished.
L'he fulerum - block 72 is adjusted by first
loosening the lock-screw 74 and the set-screw

lever 67, and thus movine the otherend of t

750,172

76 and then moving the block 72 along the
guideway 73, the swinging block 70 also mov-
ing along the lever 67 until the proper posi-
tlon 18 attained, when thescrews 74 and 76 are
tightened to hold the parts in place.  The pat-
tern-table 93 having been adjusted to the
proper angle of nclination, the block 72 hav-
g been adjusted accordingly, the cord 82
connected to the pattern-carrier by inserting
the hook 84 in the opening 85 in plate 101,
and the screw 80 having been adjusted so as
to release the slide 78 and permit its vertical
movement, the apparatusis in adjustment for
operation in non-proportional enlargement.
The microscope will then be raised as the pat-
tern-carrier I movesto the right in Ifie. 7 by
the slide 78 drawing down the rear end of the

e
lever 67 and the microscope-carrying block 65
upward, and the loosening of the cord 82 as
the pattern-carrier F moves to the left in Fig.
7, permitting the microscope and block 65 to
move down, thus raising the outer end of the
lever 67 and the slide 78 as far as permitted
by the cord 82, which depends upon the move-
ment of the pattern-carrier, so thata smooth
steady up-and-down movement of the micro-
scope 18 secured. The operation of the appa-

ratus 1n this non-proportional ortholinecar en-

largement is exactly the same as in propor-
tional ortholinecar enlargement. except that
the component of the tracing movement by
which the vertical dimension of the repro-
duced letter are determined is varied rela-
tively to the component by which the side-
wise dimension of the reproduced letter arc
determined, with the result of obtaining a re-
produced letter having the same sidewise di-
mension as with the pattern-table 93 hLori-
zontal, but with the vertical dimension of the
letter reduced more or less, according to the
degree of inclination of the pattern-table. In
this operation the movement of the pattern-
carrier K 1s of course horizontal, and the same
as with the pattern-table horizontal, except,
as to the extent of its movement in one direc-
tion, and the action of the microscopeis varied
only by 1ts up-and-down movement as con-
trotled by the pattern-carrier throueh the le-
ver 67 to preserve the proper focus.

In non-proportional enlargements from the
same pattern, as above deseribed, the tracers
shown in Figs. 14 and 15 or any other suit-
able tracing-point or circular tracer may he
used as in the case of proportional enlarge-
ments; but a tracing-point or a circular tracer
produces in such non-proportional reproduc-
tions a change of the style of the type, which
1s not usually desired, by reducing the weioht
of cach of the lines of the letter which run
transverse to the component of the tracing
movement, which 1s varied, as well as the
height or width of the letter as a whole, so
that the widthwise lines of a letter which is
formed with the vertical component of the

70

S0

85

95

100

105

110

' T§

130




- tical lines of a letter formed with the horizon-

IO

20

25

30

35

40

45

5o

55

~ the other dimension of the tI‘ELCBl

790,172

tracing movement reduced are proportionally

narrower than the vertical lines, and the ver-

tal or widthwise component of the tracing

‘movement reduced are proportionally nar-

rower than the widthwise lines. While. this

- effect may be disregarded or otherwise cor-

rected and a tracing-point or circular tracer

used, 1t may interfere with the desired simi-
erent varieties of

larltsf in.appearance of diff
type of the same sty]e especially in the larger

type, and therefore in such non-propor tlom]:

reproductions I preferably use a tracer of such
form as to compensate for the diff

cal and widthwise components of the move-
ment of the tracer.
this purpose is oblong and preferably formed
with straight sides and round ends, as shown
in Fig. 16, where the tracer isshown as formed

by a spot ¥ on the glass disk 43, although it'|

be

will be understood that the tracer may
formed in any other suitable manner.

tracer should be such that the axis of the

tracer as the latter follows the horizontal or
widthwise lines of a pattern-letter which is to:
be reproduced with its vertical dimension re-.

duced relatively to its horizontal dimension
shall increase the width of the horizontal line-

space 1n the pattern, so as to compensate for:
the ratio of reduction of the vertical dimen-

sion of the letter as a whole, and thus secure
the same proportional -enlargement of the
width or weight of the horizontal lines of the

pattern as ot the vertical lines, and that in
tracing the vertical lines of a pattern-letter
the homzontal or widthwise dimension of
which is to be reduced relatively to the ver-
tical dimension the width of the vertical line-
increased, so as

space in the pattern shall be
to compensate for the ratio of reduotlon of

the horizontal -dimension of the letter as a

whole, and thus secure the same proportional

enlar o'ement of the width or weight of the
ver tzcal lines as of the horuontal lines.
will be understood that in either case the di-:

mension of the tracer that determines the

_diatance of 1ts axis from the line of the let-
ter in tracing the lines to which the compensa-

tion is not to be ‘Lpplled that 1s, the verti-
cal lines when the letter is reduced vertically

and the horizontal lines when the letter is re-:
duced horizontally— will be the same as that
of a circular tracer for the proportional en-
largement determining that dimension of the
lettel depending upon the component of the

tracing movement which is net var ied, and
Wthh cle-

60 termines the distance of the axis trom the line

O

of the letter in tracing the other lines, will be
mereased or diminished relatively to such pro-
portional dimension to secure the result de-

sired. The increase or decrease of one dimen--
sion of the oblong tracer relatively

tions.
increased or decreased will depend upon the

tween the ratios of enlargement of the verti-

The tracer I employ for

The
two diameters or horizontal dimensions of the

following the lines to be compensated.

1t

to the |

other will depend not only upon the inclina-
tion of the pattern, but also upon the weight

of the lmes to w. hich compensation is to be
applied—that is.

1n the pattern

tracer dimension bemcr' such tlnt it Wlll COIN-

pensate for the decrease in weight of the lines

below that which would result from using a

tracer of the same dimensions in both dn ec-
Whether the tracer dimension shall be

form of pattern—that is, whether the tracer

_follows the inside of the lines of the pattern,
-as 1n following a matrix-pattern, or the out-

side of the hnes of the pattern, as in follow-

1ng a type-pattern—it being obvious that the

width of the line-space movement of the

tracer-axis in following a matrix-pattern is in-

creased by reducing the distance of the axis
from the matrix- Wall while in tracing a by pe-
pattern increasing this distance of the AX1S
from the type- hne increases the width of the
line - space movement of the tracer, and de-
creasing this distance decreases the Wldth of
this movement. In tracinga matrix-pattern,

therefore, the compensatmcr dimension of the

g

he width ot the lme-space
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tracer will be decreased relatively to its nor- -
mal dimension to such an extent that the dif-"

ference between the two dimensions bears to
the width of the vertical line-space of the pat-
tern the ratio of the reduction for which com-
pensation is to be made, thus widening the
path of movement of the axis of the tracer in
In
tracing type-patterns the proportion will be
the same; but the compensating dimension of
the tracel will be increased instead of de-
creased to compensate for the reduction. For
purpose of illustration the tracer ¢ ¥y in Kig. 16
1s shown as formed for tracing a tvpe-pattern
with the normal dimension of the tracer the
same as that of the tracer 4 in Fig. 15 and the
other dimension increased for compensation.
In this calculation it is obvious that the width

of the line-space to be used is not the actual
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width of the vertical lines, but the width of

the path of movement of the ax1s of a propor-

tional tracer in following these lines, as this

path of movement determines the movement
of the follower and is, in fact, the pattern
line-space.  This line-space equals the actual
line width minus the diameter of the propor-
tional tracer in the case of a matrix-pattern
and the actual line width plus the diameter of

the propor twnal tracer in the case of a type—-

pattern. |

The above statement of the theorv of my
compen&atmo‘ tracer is made for full disclo-
sure of the invention, and with this state-
ment the calculation of the dimensions of a
tracer for exact compensation for any non-
proportional reproduction may readily be
made. It will be understood, however, that
such exact compensation is not required, and
1t will be found in practice that an oblong

s
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tracer of about medium compensation may be
used for the different non-proportional reduc-
tions required and secure compensation suffi-
cleatly accurate for all practical purposes.
It will be understood also that where the lines
to be compensated vary in weight only an
approximate compenation can be secured by
such a compensating tracer; but by calculat-
Ing the tracer by the average width of the
Iines to be compensated a sufficiently accurate
compensation can be secured even iIn such
cases.

A tracer formed with one of its tracing di-
menslons greater than the other may be used
not only as a compensating tracer to preserve
the relative weights of vertical and horizontal
lines in non-proportional reproductions, as
above described, but also for varying the
welght of vertical and horizontal lines in either
proportional or non-proportional reproduc-
tions. This is frequently desirable in mak-

Ing type-patterns, the width or weight of the

horizontal or vertical lines of type being va-
ried largely relatively to each other,especially
in display-type. and with the machine of the
present 1nvention type-patterns may readily
be made with any desired variation in weight
of the vertical and horizontal lines relatively
to each other by the use of oblong tracers
proportioned to secure the result desired.
From the above description of the use of the
oblong tracer in compensating the calculation
and use of the oblong tracers in varying the
relative weights of lines from their relative
welghts in the pattern being traced will be
clear, it being understood that the pattern line-
space of those lines the weight of which is to
be increased will be widened by decreasing
the dimension of the tracer determining the
welght of these lines in tracing a matrix-pat-
tern and by increasing this dimension of the
tracer In tracing a type-pattern and just the
reverse in decreasing the weight of any lines
of the pattern relatively to the others. In
either increasing or decreasing the weight of
lines in tracing either matrix or type patterns

1t will be understood that the two dimensions

of the tracers will be proportioned according
to the increase or decrease in line weight de-
sired.

The apparatus shown is capable of use not
only in ortholinear reproduction, either pro-
portional or non-proportional, but also for

producing italicized or back-slope letters, and

any reproduced pattern may be similarly dis-
torted and inclined either to the right or left

relatively to an ortholinear pattern and at

different degrees of inclination. This result

1s secured by inclining the pattern-table 93,
as above described in the case of non-propor-
tional reproductions, and turning the letter or
other pattern on the table from its position
shown in Fig. 5, so that its base-line extends
at an angle to the plane of tracing movement,
65 the letter being turned to the right if an
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1talicized letter is to be produced and to the
left 1f a back-slope letter is to he produced.
The degree of 1talicizing or baclk slope of the
reproduction will depend upon the amount
the pattern-letter is turned and the inclination
of the table 93, and by varvine one or hoth
of these widely-different results may he se-
cured. Forillustration, I have found in prac-
tice that with the table inclined at an angle
of forty-five degrees to the planc of tracine
movement, the horizontal in the machine
shown, and the letter turned at different an-
gles from ten to forty degrees a reproduced
letter is italicized or back-sloped at aneles
arying from about seven to about twenty
degrees.  With the letter turned at an anele
of forty-five degrees and the table 93 inelined
at different angles from thirty to forty-live
degrees the reproduced letter is italicized or
back-sloped at angles varyine from ahout
eight to about twenty degrees.  Of course the
distortion increases with the inclination of the
table. T
the pattern-letter positioned relatively to its
position shown in Fig. 5 for such italicized
and back-sloped reproductions, the letfer be-
ing turned at about forty-five degrees. With
the table 1nclined at about thirty deerees, as

shown in Fig. 7, the letter at o' will he re-

produced italicized at an angle of abouf, cight
degrees, and the letter at »* will be repro-
duced back-sloped at the same anele.  This
feature of the apparatus is a very valuable
one not only 1n producing italicized or back-
sloped letter designs, but also in that it en-
ables corresponding right and left designs of
any character to be readily produced. 1t is
obvious that with the pattern turned on table
93 as jJust described for distorted and inclined

“reproduction the reproduced letter will stand

at an angle to the base-line of the blanlk on
table D.  To correct this, the blank on table
D may be turned to stand at such an angle
relatively to the base-line of the table D that
the base of the reproduced letter is hrought
into parallelism with the base-line of the hlanlk.
A letter inclined to the left or vieht, hut with
its base-line parallel with the hase-line of the
blank on the table D, will be thus produced.
I prefer, however, to rotate the table A, with
the microscope and pattern-carrier, concen-
trically with the pivot 35 of the pantooraph,
s0 as to secure this same result of positionine
the reproduced inclined letter relatively to
the blank on table D and maintain the base of
this blank parallel with the basc-line of the
table D, as shown in Ifig. 1. This is the ol-
ject of mounting the table A upon the stud
50 1n bracket I3, so that by loosening nut 52
the table may be turned with the stud in
bracket B to just the position required hy the
reproduced inclined letter upon the hlank on
table D. As the stud 50 is in line with the
pivot 35 of the pantograph, this movement
does not vary the action of the pantograph,

I have shown in Fig. 5* at «" and +*
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but sm:lply positions the 1eproduced letter to
correct the change of position therein result-
ing from the turning of the letter-pattern on

,pa,ttern-ta,ble 93. The angle through which

the table A is to be turned can be readllv de-

ter mined by operating the apparatus, so that

1t 1s unnecessary to calculate it.
While theinvention hasbeen illustrated and

“described in connection with an apparatus for .

producing enlarged type-patterns, it will be

“understood that he features forming the in-
vention may be applied also in other classes

of -apparatus and that the apparatus shown
may be used either with or without such modi-

fications as are within the skill of those ac-

quainted with the art in doing various kinds
of work.

While amicroscope is preferably used in ap-
paratus embodying the presentinvention and
the invention includes certain combinations
including a microscope, the invention, broadly
considered, includes also apparatus emplovuw

‘any other smtable form of eyepiece or sight-
piece for tracing and that the use of any eye-

piece 1S not essential to the embodiment of
some of the features forming parts of the in-

“vention.

In theapparatus shown the pattern 1S moved
relatively to the tracer for the tracing move-
ment and the marker forms the follower and

is moved in accordance with the tracing move- |

ment, and this is much the more convenient
and prefemble construction, and 1t is espe-
cially desirable to move the pattern-carrier in

5 connection with the tracing of the pattern

It

through a microscope or other eyepiece.

will be understood, however, that many fea-

tures of the invention are a,pphcable also to

machines in which the marker is stationary

and the blank-holder forms the follower and
that 1t 1s possible also in some classes of work
to produce the tracing movement by moving
the tracer, with the microscope or other eye-

plece, over a stationary pattern instead of
It will be understood

moving the pattern. _
also that many modifications may be made in
the apparatus shown without departing from
the invention and that the invention is not to

be limited to the exact form or arranwement-

of parts illustrated and that many of the fea-
tures forming the invention may be used in
apparatus not employing other features form-

~ing part of the invention claimed herein.
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What is claimed 1s— - .
1. The combination of an eyepiece, a tracer

“between the eyépiece and the pattern, a pat-
tern-carrier for non-proportional reproduc-

tion adapted to hold the pattern inclined to
the plane of tracing movement to vary one
component, of the tracmcr movementindepend-
ently of the other, and movable for tracing
the pattern, a follower and connections for

- transmitting the tracing movement to the fol-

lower, substantially as described.
2. 'I'he combination of an eyepiece, a tracer

F

between the evepiece and pattern, a pattern-
carrier movable for tracing the pattern and

o

having a pattern-holder provided with means

Tor adjusting the pattern-holder at different

inclinations to the plane of tracing movement

70

of the pattern-carrier to vary one component

of the tracing movement independently of the
other, a follower, and connections for trans-

mittino' the tracing movement of the pattern-

carrier to the tollower substantially as de-
scribed. | |

3. The combination with an eyepiece, a
tracer between the eyepiece and pattern, a fol-
lower, and connections for transmitting the
tracing movement to the follower, of means
for automatlc.;ﬂlv md]uqtmtr the dlstance of the
eyepiece from the pattern in accordance with

the tracing movement, substantlallv S de-

scribed. |
4. The combination mth Q microscope and

| tracer for tracing a pattern by the eye, a pat-

tern-holder adapted to hold a pattern inclined
to the plane of tracing movement, a follower,
and connections for transmitting the tracing
movement to the follower, of means for au-
tomatically adjusting the distance of the mi-
croscope from the pattern in accordance with
the movement of the pattern to compensate
for the 1aclination of the pattern and preserve
the focus, substantially as described.

5. The combination with a microscope and
tracer for tracing a pattern by the eye, a fol-

lower and connections for transmitting the

of means
100

tracing movement to the follower,
actuated by the tracing movement for acdjust-
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ing the distance of the microscope from the -

pattern to compensate for the inclination of

a patterninclined to the plane of tracing move-

ment and preserve the focus, substantially as
described. *

10§

6. The combination with a microscope and |

tracer for tracing a pattern by the eye, a fol-
lower, and connections for transmitting the

tracing movement to the follower, of means
actuated by the tracing movement for adjust-

ITIO

ing the distance of the microscope from the

pattern to compensate for the inclination of
a pattern inclined to the plane of tracing move-
ment and preserve the focus and adjustable to
vary the extent of movementof the microscope
in accordance with the degree of inclination
of the pattern, substantially as described.

7. The combination with a microscope and

| tracer for tracing a pattern by the eye, a pat-

tern-carrier movable for tracing the pattern,
and connections for transmitting the tracing
movement from the pattern-carrier to the fol-

lower, of alever actuated by the tracing move-

ment of the carrier for moving the microscope
toward and from the pattern in accordance

with the tracing movement to compensate for
the inclination of a pattern inclined to the-

plane of tracing movement and preserve the
focus, and means for adjusting the fulecrum

of said lever to vary the extent of movement
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of the microscope in accordance with the de-

gree of Inclination of the pattern, substan-
tially as described.

3. ‘The combination with a microscope and
tracer for tracing a pattern by the eye, a pat-
tern-holder adjustable to position the pattern
at different inclinations to the plane of trac-
ing movement, a follower, and connections for
transmitting the tracing movement to the fol-
lower, of means actuated by the tracing move-
ment for moving the microscope toward and
trom the pattern to compensate for the incli-

‘naticn of the pattern and preserve the focus

and adjustable in accordance with the adjust-
ment of the pattern-holder to vary the extent
of movement of the microscope, substantially
as described.

9. In a tracing apparatus having a tracer
and follower and connections for transmitting
the tracing movement to reproduce a pattern,
the combination of means for varying the ex-

tent of the tracing movement in one direction

to vary one component of the tracing move-
ment independently of the other for non-pro-
portional reproduction, and a tracer having
1ts tracing portion formed in two dimensions,
the difference between the two dimensions of
the tracer being such as to compensate for
sald variation of one component of the tracing
movement, substantially as described.

10. A tracing apparatus having its pattern
inclined to the plane of the tracing movement
for varying one component of the tracing
movement independently of the other, and a
tracer having its tracing portion formed in
two dimensions, the difference in the two di-
mensions of the tracer being such as to com-
pensate for sald variation of one component
of the tracing movement, substantially as de-
sceribed. *

11. The combination with a tracer and fol-
lower, of a pattern-carrier movable for trac-
ing the pattern in a plane inclined to the plane
of the pattern, and connections for transmit-
ting the tracing movement of the pattern-car-
rier to the follower, substantially as described.

12. A tracing apparatus having its pattern
inclined to the plane of the tracing movement
and set with its base-line at an angle to the
plane of tracing movement to produce itali-
cized or back-slope reproductions of letter or
other designs, substantially as described.

13. The combination with an eyepiece, a
tracer between the eyepiece and pattern, a fol-
lower, and a pantograph for transmitting the
tracing movement to the follower, of a pat-
tern-carrier movable for tracing the pattern
and a pattern inclined to the plane of the trac-
ing movement and set with its base-line at an
angle to the plane of tracing movement to pro-
duce 1talicized or back-slope reproductions
of letter or other designs, substantially as de-
sceribed.

14. The combination with an eyepiece, a
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tracer between the eyepiece and pattern, a fol-
lower, and a pantograph for transmitting the
tracing movement to the follower, of a pattern
inclined to the plane of the tracing movement
and set with its base-line at an angle to the
plane of tracing movement to produce itali-
cized or back-slope reproductions of letter or
other designs, and a table on which the pat-
tern, tracer, and eyepiece are mounted adjust-
able 1n the plane of tracing movement and
about the fixed pivot of the pantoeraph as a
center, substantially as deseribed.

15. The combination with a tracer, a pat-
tern-holder, and follower, and a pantograph
for transmitting the tracing movement to the
follower, of a table on which the pattern is
mounted adjustable in the plane of tracing
movement and about the fixed pivot of the
pantograph as a center, substantially as de-
seribed.

16. The combination with an eyepiece, a
tracer between the eyepiece and pattern, a
pattern-holder, a follower, and a pantograph
for transmitting the tracing movement to the
follower, of a table on which the pattern,
tracer, and eyeptece are mounted, adjustable
1n the plane of tracing movement and about
the fixed pivot of the pantograph asa center,
substantially as described.

17. The combination of an eyepiece and a
pattern - holder, one of said members being
movable relatively to the other for tracing the
pattern, a tracer between the eyepicce and pat-
tern having 1ts tracing portion formed in two
unequal dimensions to varyonc component of
the tracing movement, a follower, and connee-
tions for transmitting the tracine movement
to the follower, substantially as deseribed.

18. The combination with a microscope,
tracer and a pattern-holder, one of said mem-
bers being movable relatively to the other for
tracing the pattern, said tracer having its trac-
ing portion formed in two unequal dimensions
to vary one component of the tracing move-
ment, a follower, and connections for trans-
mitting the tracing movement to the follower,

‘substantially as described.

19. Thecombination with microscope I and
support-block 65 in which the microscope is
adjustable for focusing, of lever 67 support-
ing said block, connections for actuating said
lever by the tracing movement for automatic-
ally raising and lowering the microscope, and
means for detaching said lever from the mem-
ber by which it is moved n the tracing move-
ment and locking said lever in position to hold
the microscope stationary, substantially as de-
scribed.

20. The combination with mieroscope I and
support-block 65 in which the microscope is
adjustable for focusing, of lever 67 support-
ing said block, connections for actuating said
lever by the tracing movement for automatic-
ally raising and lowering the microscope and
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“means for adjusting the fulcrum of said lever
in accordance with the inclination of the pat-
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tern, substantially as described.

o1, The combination with the bar ca,rry-
ing pivot-pin 13, of the bars 6 on opposite
sides of the bar ¢ carrying pins 14, 15 form-
Ing seats for the pivot-pin 13, and screw 16
pressing - against pin 15, SubstantmIIV as de-
scribed. |

22. The combination Wlth the bar @ carry-
ing pivot-pin 13, of the bars & on opposite
sides of the bar « carrying pins 14, 15 form-
ing seats for the pivot-pin 13, piece » formed

separately from bar 4 and secured thereto,.
and screw 16 passing through piece n and

pressing against pin 15, substantlallv as de-
scribed.

93. The combination Wlth the bar ¢ and
block 18, of bearing-sleeves 20, 21, in said
bar and blook,‘ pivot-pin 32, and screw 22 en-
tering the pivot-pin for drawing the parts to-
gether, substantially as described. |

24. The combination with the bar ¢ and
block 18, of bearing-sleeves 20, 21, in said
bar and block, pivot-pin 32, screw 22 enter-
ing the pivot-pin for drawing the parts to-
gether, and set-screw 23 passing through
block 18 and bearing against the pivot-pin,
substantially as descmbed

25. The combination with o‘rooved bar 0 and'

block 18 having

flanges 19, 19 and ribs 25, of

Jloose locking-block 27 and set-screw 28, sub—

stantially as descrlbed

26. The combination with grooved bar Z)
‘md blouk 18 having ﬂancres 19 19 and ribs

25, of loose locking-block 27, set-screw 28,_
and bar ¢ having an adjustable pivot-mount-

ing on block 18 above bar 0, Subsmnmally S
deseribed.

27. The combination with bars ' ¢, of
pivot-post 110 having an inclined seat at the
end, bearing-sleeves 112, 112* in bars 0/, ¢/,
and screw 113 entering pocst 110 for holdlno*

11X
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the parts together and havmw an 1nclined sur-

face seated in bearing—sleeve 112% substan-
tially as described.

28. T'he combination with pantograph-arm
a, of post 123 carried by said arm and adapt-
ed to rest upon the blank, finger-piece 124
above the arm, and a marker, substantmlly S

described.

29. The combination with pantoa‘raph -arm
@, of perforated post 123, and finger-piece 124,
sald post being perforat.ed to recelve a marker

with 1ts upper end in position for pressure by

the finger of the operator’s hand holding the
finger-piece, substantially as described.
30. A microscope for tracing-machines hav-
Ing a tracer the tracing portion of which is
formed 1n two unequal tracing dimensions to

vary one component of the tracing move-
ment, substantially as and for the purpose de-

serlbed
In testlmony whereof T have hereunto set

Imy hand in the presence of two subsecribing

witnesses. .
o LINN BOYD BENTON.
Witnesses: - o

Morris F. BurTon,

1. K. Kenokg.
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