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following is a speci _
My mvention has relation tc pantographs,

sald invention.
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To all whom it may concern:

Be it known that I, NatHANIEL HOWLAND
Brownx, a citizen of the United States, resid-
g at the city of Philadelphia, in the county

ot Philadelphia and State of Pennsylvania,

have invented certain new and useful Im-

provements 1n Pantographs, of which the
ication.

and in such connection it relates more par-
ticularly to that class of pantographs adapt-
ed to reproduce profiles of curved objects.

The principal objects of my invention are,
first, to provide a pantograph with a curved
revolving tracing-point to permit of the ex-

act reproduction of curved objects, espe-
clally the tread portions of rails, by drawing

to show wear of same or irregularities therein

due to poor material or faulty construction;

second, to provide a pantograph with means
to permit of the adjustment of the curved re-

volving tracing - point to compensate for

wear of the same and to hold the end contact-
g with the object to be traced in the cen-
tral longitudinal axis of its holder; third, to

provide a pantograph with an adjustable

pencil-holder to permit of a lifting of the
same during adjustment and when not in
use; fourth, to provide a pantograph with a
standardizing bar or aliner to permit of the

adjustment of the revolving tracing-point

and pencil with respect to one another, and,
fitth, to provide a pantograph with an ad-
justable clamp adapted to permit of the
clamping of the pantograph to various-sized

rails and holding of the same in proper posi-

tion with respect to the rails.

The nature and scope of my invention will
be more fully understood from the following
description, taken in connection with the ac-

companying drawings, forming part hereof,

in which— -

Figure 1 1s a Viéw, partly in section and

partly in side elevation, of a pantograph, illus-

trating the manner of clamping the same to a

rail, the profile of which 1s to be reproduced
by a drawing embodying main features of my
Fig. 2 1s a detail view illus-
trating perspectively a standarding or alin-
ing bar. Figs. 3 and 4 are detail views, en-
larged, illustrating, respectively, in section
and m elevation the revolving tracing-point

‘and adjustable pencil-holder and their re-

1

| spective connections with a telescoping

holder and a portion of the pantograph-
Iimbs carrying the same. Fig. 5 is a detail
view 1llustrating in elevation means for
clamping the pencil-holder to its telescoping
support. Hig. 6 1s a detaill view illustrating
in end elevation the pencil-holder and its
support; and Fig. 7 is a detail view illustrat-
g, partly in section and partly in rear ele-
vation, the clamp for connecting the panto-
oraph with a rail.

Referring to the drawings, ¢ is a board or
plate, to which, by means of bolts ¢’ and

thumb-nuts «?, is removably secured the
member &’ of a clamp b, the other member

b* of which 1s pivotally connected in the
pomnt b* to a lug 0* of the member 8’. Both
members b’ and b* of the clamp b are pro-
vided at their iree ends with gripping-jaws
b%, adapted to engage the foot ¢’ of a rail ¢
from opposite sides and to clamp the board a
to the same. In order to permit of the ready
engagement of the clamp b to the rail ¢, the
member b* thereof is adjustably connected
with the member b by a threaded bolt 5%, se-
cured to a lug b7 of the member o', and by a
thumb-nut 6%, engaging the bolt 57, which nut
by bearing against the member b forces the

-same toward the member ', and thus per-
‘mits of the engagement of the foot portions

¢’ of rails of varying sizes by the members b’
and 0. Asshown in Figs. 1 and 2, the board
a by means of the clamp b may be thus read-

1ly connected to and disconnected from the

rail ¢ and held by the clamp b in proper posi-
tion with respect to thesame. A rodd, slid-
ably arranged in a bracket d, secured to the
board a, assists in the support of the board
on the rail ¢, and a set-screw d? of the bracket
d¢’, engaging the rod d, serves to clamp the
rod to the bracket ¢’ when the same assumes
1ts proper position with respect to the board

a, as will-be readily understood in connection
with Fig. 1 of the drawings.

To the board a, forming a part of the pan-
tograph, and in the point ¢ is pivotally se-
cured the frame ¢’ of the pantograph, con-
sisting of three horizontally and three trans-
versely disposed limbs ¢, ¢/, and ¢ and ¢, ¢,
and ¢°, respectively, which are joined to-
gether at their ends and at a point interme-
diate thereto, forming the frame ¢7, which

may be turned on its pivotal point ¢* and the

55

60

70

75

30

Q0

95

100

TOS




LIt

IO

20

25

30

35

40

&

limbs of which may assume various angular
positions with respect to each other when
one of 1ts corners 1s moved toward or away
from the pivotal point ¢°, which remains
fixed on the board a. The fixed pivotal
point ¢° for the frame ¢’, as well as the mov-
able pivotal points ¢ and e® for the hmbs e
and e® and ¢* and ¢® are formed by the exten-
sions of the bearings ¢!, ¢! and e'?, adapted
to receive and support a telescoping holder 7,
consisting of a tube " and a rod 77, shiding 1n
‘the tube 1/, and to hold the same normally in
a diagonal position with respect to the frame
¢’, as shown in Fig. 1. To the tube f 1s prel-
erably brazed a rod 73, forming a bearing for
a sleeve 7% held in position thereon by a
clamping-screw f°, which sleeve f*1s provided
with a laterally-extending arm f°¢, forming
the support for a curved finger or tracing-
point 77, which 1s adjustably clamped to the
arm f° by means of a set-screw f°. Asshown
in Figs. 1 and 3, the free end ¢® of the curved
tracing-point ¢’ is held 1 the central longi-
tudinal axis of the tube 7’ and rod f* by
means of the arm 7° and when out of this po-
sition may be easily returned to the same by
sliding the point on the arm f°% Opposite
the tracing-point ¢’ the rod 12, sliding within
the tube f’, 1s provided at 1ts free end with a
pencil-holder ¢, consisting of a sleeve ¢’, to a
certain extent concentrically adjustable with
respect to the rod f* by means of a set-screw
¢¢, passing through a slot ¢* of the sleeve ¢/,
as shown in Fig. 5. The sleeve ¢’ 1s slotted
so as to form a yielding tongue ¢°, which by
means of a set-screw ¢'! permits of the clamp-
ing of the same to the rod 7%, as shown i Iig.
4. 'The sleeve ¢’ 1s provided with a tubular
extension ¢°, forming a housing for a pencil
¢®, which, by means of a threaded bolt ¢" pass-
ing through an angular slot ¢°, 1s removably
connected with the housing. By raising the
pencil ¢° in the slot ¢® and turning the same
mto the right-angular extension ¢° thereot
the pencil-point ¢*° may be lifted from the
paper &, placed on the board @, and held out
of engagement therewith or with the board
itself when not inuse. A spring ¢**, arranged
in the housing ¢°, tends to hold the pencil ¢*
in engagement with the paper & and permits
the same to freely slide over uneven portions
of the same without breaking the point ¢*°
thereof. The bearing ¢ for the rod f? is
clamped to the same by a set-screw ¢ in the

5 same manner as the bearing e for the tube

6o

£’ of the holder 7, which is clamped thereto
by a set-screw ¢!, as shown m Iigs. 3 and 4.
By this arrangement the rod f? is forced to
shide within the tube f” when the frame ¢’ by
engaging the tracing-point /7 1s moved.

In order to ascertain the extent of wear of
the tread ¢* of the head ¢* of the rail ¢ or of
irregularities in the same, the tracing-point

the depressions /' and /2

809,246

' tact with the head ¢ of the rail and moved

over the surface of the same. Owing to the
curvature of the tracing-point and its ability
to turn on the rod 72 of the tube f’, which
forms 1ts axle, the same may be easily moved
over the horizontally-disposed tread portion
¢ of the head ¢ and over the vertically and
obliquely disposed sides thereof, and this
movement may be continued to the web por-
tion of the rail ¢, if desired. During this
movement of the tracing-point 17 the pencil-
point ¢*°, held in contact with the paper 2,
removably secured to the board ¢ by means
of clamps ¢, draws the exact reproduction of
the outline of the head and tread portion of
the rail ¢ onto the paper A, as shown 1 Iig.

1, and hence permit of readily determining

the extent of wear of the tread and inner
sides of the rail ¢. At the same time any ir-
regularities in the surface of the rail and of
the extent of the same can be accurately and
quickly drawn on the paper A.

In order to compensate for wear of the end
18 of the tracing-point 7, due to sliding of the
same over the rail ¢, and of the pencil-point
g'® by drawing the outline of the rail on the
paper h or in case the pencil and the tracing-
points have been moved out of their respec-
tive relative positions through other causes,
there 1s arranged under the frame ¢’ a stand-
ardizing bar or aliner k. This bar consists
of a flat strip of metal through which a bolt,
(not shown,) forming the pivotal point ¢° for
the frame ¢7, passes to center the bar 4 with
respect to the holder f and which by means
of screws £’ 1s connected with the board a, as
shown in Fig. 1. At one end the bar £ is pro-
vided with a post [, the central longitudinal
axis of which is marked by the depression //,
arranged in the free end of the post, and at
its other end the bar 1s provided with similar
depressions /%, indicating the central longitu-
dinal axis of the bar £ at this end, as shown
in Fig. 2. The depressions of the post and
bar are an equal distance apart {rom the piv-
otal point ¢° of the frame ¢, as shown in Fig.
1, and 1n order to ascertain whether the trac-
ing-point ® and the point ¢*° of the pencil ¢°
are in their properrelative positionsthe holder

1 1s swung into alinement with the bar £, and

by this movement the tracing - point 7% is
brought into engagement with the intersec-
tion of the depressions !’ of the post/ and the
pencil-point ¢'% into engagement with the in-
tersection of the depressions (2. If it is found
that these points do not occupy a position di-
rectly opposite the depressions{ and [?, the
set-screws e!® and e of the holder f are loos-
ened, and the tube ¥’ and rod #? are adjusted
until the points f®and ¢'%are brought opposite
Owing to the wear

of the end 7®of the tracing-point f7, the same
will be held above the post [ of the alining

f7, with its free end 1%, 1s brought into con- | bar k£ instead of contacting with the same.
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By the loosening of the set-screw f°, how- |

ever, the tracing-point /7 can be laterally ad-
justed with respect to the holder f by shding
the same on the arm f°, as will be readily un-
derstood from Fig. 3 of the drawings.

Having thus described the nature and ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—

1. In a pantograph, a movable frame, a
holder, consisting of members slidable in
each other and having a tracing-point and
drawing means arranged at their respective
free ends, said tracing-point being curved
and pivotally secured to said holder and its
free end arranged in the longitudinal central
axis thereof to remain in alinement there-
with during turning of said tracing - point
around 1ts holder and said tracing - point

~adapted to permit of the reproduction of its
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movements by said drawing means by ex-

panding and contracting said holder by said

frame. | _
2. In a pantograph, a movable frame, a

“holder, consisting of members slidable in

each other and having a tracing-point and
drawing means carried by said holder, said
tracing-point curved and pivotally secured
to said holder and its free end arranged in
the longitudinal central axis to permit said
tracing-point by turning on said holder to be
moved over curved objects and fto remain
with its end in the longitudinal central axis
of said holder and said tracing-point adapted
to permut of the reproduction of its move-
ments by sald drawing means by the ex-
panding and contracting of said holder by

sald frame. |

3. In a pantograph, a movable frame, a
holder, consisting of two members slidable in
each other and having a tracing-point and a
pencil carried bysaid holder at opposite ends,
sald tracing-point curved and pivotally se-
cured to sald holder and its free end arranged
in the longitudinal central axis thereof to
ﬁermit sald tracing-point by turning on said

older to be moved over curved objects, and

sald pencll being adapted to be actuated by

the movements of said tracing-point and by
the sliding of said holder members within
each other to reproduce a profile of the ob-
ject.

4. In a pantograph, a frame consisting of a

- series of limbs movably joined to each other

55
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“at their respective ends and a point interme-

diate thereof, a telescoping holder carried
and actuated by said frame ¢, an arm pivot-
ally secured to one end of said holder, a

curved tracing - point slidably arranged on

said arm and having an end arranged in the
central longitudinal axis of said holder, and a
pencil-holder arranged at the other end of
sald holder and having a pencil movably ar-
ranged therein.

S

frame pivotally secured to said board, a
holder having a tracing-point and a pencil
carried by said frame, a clamp arranged at
one side of said board and adapted to engage
an object to be traced by said tracing-point
and to be reproduced in profile by said peneil,
and adjustable means arranged at the oppo-
site side of sald board, said means and clamp
adapted to hold said board and frame in
proper position with respect to said object.

6. In a pantograph, a board, a movable
frame pivotally secured to said board, a
holder having a tracing-point and a pencil
carried by sald irame, a clamp consisting of
two members pivotally connected with each
other and having gripping-jaws adapted to
engage the object to be traced by said trac-
ing-point and to be reproduced in profile by
sald pencil and to hold said board and frame
in proper position thereto, and means adapt-
ed to hold the members of said clamp in en-

gagement with the object.

- 7. In a pantograph, a board, a movable
frame pivotally secured to said board, a
holder carried by said frame and having at
opposite ends a tracing-point and a pencil
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Erojecting from said holder beyond said

ame, and a standardizing bar or aliner car-
ried by said board having a post and mark-
ings arranged at opposite ends thereon, said

-markings and post adapted, when said pencil

and tracing-points are respectively brought
into alinement with the same to facilitate an
adjustment of the tracing-point and pencil
on sald holder. o

8. In a pantograph, a board, a frame con-
sisting of a series of limbs movably joined to
each other at their respective ends and at
points Intermediate thereto movably con-
nected with said board, a holder, consisting

.of a tube and a rod movably secured to said

frame, a tracing - point and pencil movably
and adjustably secured to said tube and rod,
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and a clamp adapted to connect said board

with the object to be drawn.

9. In a pantograph, a board, a frame con-
sisting of a series of limbs movably joined to
each other at their respective ends and at
points intermediate thereto movably con-
nected with said board, a holder, consisting

of a tube and a rod movably secured to said

frame, a tracing-point and pencil respec-
tively movably and adjustably secured to
said tubeand rod, a clamp adapted to connect
sald board with the object to be drawn, and a
standardizing bar or aliner carried by said
board and arranged below said frame and

having a post and markings arranged at op--

postite ends thereon and adapted to serve as a
gulde to bring said tracing-point and pencil
backtotheirrespectiverelative positionswhen
away from the same. |

10. In a pantograph, a board, a movable

5. In a pantograph, a board, a movable | frame pivotally secured to said board, a
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holder for a tracing-point and pencil carried |  In testimony whereof I have hereunto set
by said frame, a clamp secured to said board | my signature in the presence of two subsecrib- 10
and adapted to (];:)omlei,{; the same to a,ndob— 1Ng withesses.
ject to be drawn by said tracine-point and to T '

5 be reproduced by SB;id pencil, aic]l:) a rod mov- NATHANIEL H. BROWN.
ably secured to said board and adapted in | Witnesses:
conjunction with said clamp to support said J. WALTER Dougrass,
board. Taomas M. SmITH.
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