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UNITED STATES

PATENT OFFICE.

RONE BRENTON TEMPEST, OF MAGNA, UTAH.

GRAPHOMETER.

1,365,868,

- Specification of Letters Patent.  Patented Jan. 18, 1921.

Application filed April 13, 1918, Serial No. 228,327.

Lo all whom it may concern:

Be it known that I, Roxe B. Temresr, a
citizen of the United States, residing at
Magna, in the county of Salt Lake and State

5 of iTtah, have invented certaln new and
useful Improvements in Graphometers, of
which the following is a specification.

This invention relates to a graphometer,
and its purpose is to provide improved ap-

10 paratus for detérmining and recording the

cross-sectional outline of railway rails, car

wheels, and other objects to which the inven-
tion may ‘be applied.

In railway operation, for example, it is
necessary to make continued study of rail
wear and composition, the elevation. of
curves, rail canting, the wear on car wheels
and flanges, and the like, and it is therefore
important that apparatus be provided for

objects to be studied. It is the principal

object of this invention to provide improved

apparatus which may be applied to « rail-
way rail, or other object, for the purpose of
securing an accurate record of the cross-sec-
tional outline of the rail. A further object
is to provide a graphometer having adjust-
30 able attachments which permit the applica-

tion thereof to rails, car wheels, and other

objects. Still another object: is to provide
improved means for securing an exact corre-
spondence of the recorded outline with the
outline of the object to which the apparatus
is attached. Other objects relate to various
features of c¢onstruction and arrangement
which will appear more fully hereinafter.

35

The nature of the invention will be under- -

40 stood from the following specification, taken
in connection with the accompanying draw-
ings, in which certain embodiments are illus-
trated. '

In the accompanying drawings—

apparatus applied to a railway rail illus-
trated by dotted lines; )
Fig. 2 shows a side elevation of the appa-
ratus illustrated in Fig. 1;
B0
view through the upper end of the recording
arm ;
Fi’g. 4 is an enlarged elevation of the upper
end of the recordm%‘arm, looking toward the

55 left, as viewed in Fig. 3;

automatically ~determining and recording
from time to time the cross-sectional outlines |
and other characteristics of the rails or other .

“and an ‘upwardly extending part 200,

“of screws 922.

Figure 1 shows a front elevation of the

Fig. 3 shows an enlarged detail sectional

~ Fig. 5 is an enlarged perspective view of
one of the movable clamps of the rail at-
tachment; o '

Fig. 6 shows a perspective view of the rail
attachment or bracket; o

Fig. 7 shows a bottom plan view of the
bracket illustrated in Fig. 6; '

Fig. 8 is a front elevation, similar to Fig.
1, showing the use of the invention when ap-
plied to a car wheel;

Fig. 9 shows a fragmentary enlarged ele-
vation of the recording arm and the actuat-
in% rods connected thereto ;

Fig. 10 shows a side elevation of the struc-
ture illustrated in Fig. 9; ’

Tig. 11 shows a detail view of a screw and
socket member by which the ends of the ac-
tuating arms are pivoted together;

Fig. 12 shows an enlarged detail sectional
view, taken on the line 12—12 of Fig. 8;

Fig. 13 shows a plan view of the clamp for
attaching the apparatus to a car wheel ;

Fig. 14 shows an enlarged front elevation
of the central connection ¢f the actuating
arms on the guide rod;

Iig. 15 shows an enlarged side clevation
of the pivot on which the arms are mounted,
as illustrated in Fig. 14;

Fig. 16 shows a detail sectional view, taken
on the line 16—16 of Fig. 14; and

Fig. 17 shows a perspective view of the
bracket illustrated in, Fig. 13.

In the accompanying drawings the inven-
tion is shown as comprising a metal support-
ing frame 20 having a transverse arm 20°
A
drawing-board 21 is seated upon the trans-
verse arm, and has a part thereof cut away
to receive the part 20°, the board being se-
cured to these parts of the frame by means
The drawing-board is pro-
vided along the top edge thereof, and also at
another point toward the bottom thereof,
with metal plates or clips 23, which are
adapted to overlie and hold in positien a
sheet 24 of paper, tracing cloth, or the like,
upon which the outline is to be recorded.
These plates are mounted upon threaded pins
or screws 25, which extend through the
drawing-hoard and are engaged on the front
side of the drawing-board by the knurled
heads 26. -

A metal plate or bracket 28 underlies and
engages the forward edge of the transverse
arm 20* at its middle point, and is secured
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thereto by adjustable screws 29, having
knurled heads adapted to be engaged by the
fingers of the operator. The plate 8 is
provided with a threaded recess, which is
engaged by a screw 30 carrying a pivot
membper 31, upon which the recording
mechanism 1s mounted. This member con-

‘sists of an enlarged circular plate or flange

31% having cylindrical parts 81° and 31° pro-
jecting from opposite sides thereof coucen-
trically with the axis of the screw 80. A
pair of actuating arms 33 are rotatably
mounted upon the part 31* of the pivot mem-
ber, being adapted to fill substantially the
space between the part 31* and the plate or
bracket 28. A cyhindrical guide rod 35 has
the central portion 35* thereof flattened and
provided with an aperture adapted to be ro-
tatably engaged by the part 31° of the pivot
member. The central portion of the guide
rod is further provided with a recess adapt-
ed to receive the nut 36, which threadedly
engages the screw 30, and thus secures the
guide rod in position upon the pivot mem-
ber.  The nut 36 is provided with apertures
36" to be engaged by projections on a suit-
able wrench. .

The two arms 33, which are pivotaily
mounted on the member 31, are crossed, as
ilustrated in Figs. 1 and 8, and the opposite
ends thereof are pivotally connected at the
points 37 and 38 with upper and lower arms
39 and 40, respectively. These upper and
lower arms are pivotally connected to the
arms 33 at points 37 and 38 by means of
screws 41 engaging socket members 42, each
of' which comprises a plate 42* and a cylin-
drical threaded part 42* upon which the
arms of the actuating mechanism are adapt-
ed to rotate. A hollow recording arm 43.is
slidably mounted upon the upper end of the
guide rod 85, and is provided at an inter-
mediate point with a boss 43%, through which
a pivotal connection is made with the inner
overlapping ends of the two arms 389, by
means of a screw 44, which carries a suitable
bushing 44* to permit free rotative move-
ments of the arms thereon. The recording
arm 43, which is thus movably mounted
upon the guide rod 35, carries at its upper
end a delineating or recording pencil or
pointer 45. The pointer comprises a barrel
46, which engages an aperture 47 extending
transversely through the arm 45, where it is
held in adjusted position by a screw 48 en-
gaging the upper end of the arm. The
chamber of the barrel is enlarged at one end
to receive a slidably mounted supporting
member 49, which carries a tracing point or
pencil 50 connected thereto by suitable ad-
justable devices 51. A stem 49* extends
from the member 49 through the barrel 46,
and is engaged on its projecting threaded
end by a nut 52. A coil spring 53 is seated
within the enlarged chamber of the barrel,

1,365,368

and serves normally to press the tracing
point against the paper meunted on the
drawing-board. The pressure of the pointer
may be varied in degree by adjusting the
nut 52.

A sleeve 55 is provided with a bushing 55
which has a sliding fit on the lower part of
the guide rod 35. This sleeve is provided
with a boss 55° on one side thereof, through

which a pivotal connection is made with the 7

inner ends of the lower arms 40 by means
of a serew 56 and bushing 56*. A plate 57,
which serves as a carvier for the tracing
point 58, is provided with arms 57% which
are pivotally mounted upon the end portions
55% of the sleeve 55 which are reduced in
diameter. This plate is provided with a
suitable socket 57° adapted to rveceive the
upper cylindrical extremity 55 of the trac-
ing pointer, which is held in position by a
clamping serew 59. The pointer is bent
outwardly from the portion 58, as shown at
68", and thence downwardiy, with the body
portion thereof lying substantially parallel
to the guide rod 35, The lower end of the
body portion is pointed and hent inwardly,
as shown at 58. The part 58° is adapted
to coact with the other object whose outline
is to be recorded, and as the pointer is moved
over this outline the resulting movements
mmparted to the plate 57 cause similar recip-
rocatory movements of the recording arm 43,
due to the parallelogram movements of the
arms 33, 39, and 40. The point of the trac-
g pointer 58 is located dinmetrically oppo-
site the point 50 of the recording pencil, and
these parts are so connected to the central
pivot 31 that they slide in the same straight
line along the common guide rod 5. The
dimensions of the arms of the recording
mechanism above and below the pivot point,
and the dimensions of the tracing pointer
and pencil, should be symmetrical with re-
spect to the central pivot, so that any move-
ment of either the tracing pointer or record-
Ing pencil causes an ecqual but opposite
movement of the other.

When the apparatus is to be used for {rae-
ing the outline of a railway rail, for in-
stance, it is attached to the base of the vail
by means of an extension of the frame 20.
comprising an angular rail-attaching plate
60, having an upwardly extending arm 60
provided with apertures adapted to register
with other apertures in the frame member
20, to which it is secured by means of cap
screws 61. The plate 60 has a supporting
base 60° lying at right angles to {he up-
wardly extending part 60* and adapted to
underlie the base 62* of the railway 1uil 62.
Longitudinally extending slots 63 and G4
are formed in the plate 60" adjacent the op-
posite edges of the rail, and a pair of clamp-
g cars or lugs 65, having upwardly in-
clined parts 65 to overlie and engage the
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upper surfaces of the rail base, are adapted
to engage these slots by means of the down-
wardly extending projections 65*. The lugs
65 have apertures 65° therethrough adapted
to be engaged by the clampmrr screws 66,
which have enlarged tapered heads 66* to

oact with the inclined slots 63 and 64, and
Whlch are engaged at their upper ends bv
the wing nuts 67. The slot 63 is prowded
at its outer end with an enlarged opening
63* that permits the associated clamping
screw 66 to be readily withdrawn after
loosening the clamping nut 67, when it is
desired to remove the apparatus from the

ail. In recording the outline of the rail the
operator first cleans the rail of dust, grease,
and rust, and then moves the pointer 58¢
over the rail, beginning at one edge of the
rail base. When the hlu'hest part of the up-
per surfaces of the rail head 622, 62° 1s
reached, the plate 57 is reversed in its posi-
tion on the mude rod to permit the pointer
to pass over the surface of the opposite side
of the rail. These movements cause corre-
sponding movements to be imparted to the
recording pencil 45, so that the outline of
the rail is marked in inverted position upon
the record paper, as indicated by dotted
lines in Fig. 1.

When the apparatus is to be used for re-
cording the outline of a car wheel, or other
similar object, the rail attachment 60, pre-
viously described, is removed, and a wheel-
attaching bracket 70 is connected to the
frame 20. The bracket 70 comprises a Y-
shaped plate 71* having the diverging arms
thereof connected by an arm 71> Intefrral
flanges 72, 73, and 74 extend do\vm\mrdly
from 0pp051te corners of the plate 714, as
illustrated particularly in Fig. 17, one of
thc arms 72 being provided w vith apertures

75 adapted to be enua«red by the cap-screws
61, previously descubed for the purpose of
securing the bracket*70 with the frame 20.
The ﬂ‘lnoes 72,73, and T4 are provided with
other Lpertmes 77 adapted to be threadedly
engaged by the set screws 78. These seb
screws are adapted to engage opposite sides
of the tire or rim 80 of the car wheel, so
that the apparatus is held firmly in an up-
right position while the pointer 58° is moved
over the surface of the rim.

By means of this invention the contour of
any wheel, rail, or other object can be re-
corded from time to time, in order to deter-
mine the amount of wear thereon, or secure
any other desired information. The several
record sheets so taken may be bound in
book form, or the records may be traced
over each other on a common sheet for pur-
poses of comparison. With this apparatus
the record of a section.can be taken in a
period of two minutes, including the attach-
g of the instrument, the takln(r of the
recoul, and the removal of the mstrumenf

and thus 1t i3 apparent that from the stand-
point of time alone the invention provides
a great improvement over the old method of
taking records by plaster of Paris casts,
which method was slow, tedious, inaceurate,
and expensive, besides requiring a large
amount of time,

Although I have shown and described
partlcular forms and uses of the invention,
1t will be understood that it may be con-
structed in various different embodiments
without departing from the scope of the ap-
pended claims.

I claim i—

1. In a device of the class described,
supporting frame, a pivot member compn&-
ing an intermediate plate having cylindrical
paxts extending from opposite sides thereof
coaxially with Teach other, means for secur-
ing sawd pivot member to sald frame with
said intermediate plate spaced therefrom, a
guiding member pivoted at an intermediate
pf)mt on one of the cylindrical parts of said
pivot member, a pair of links pivoted at in-
termediate points on the other cylindrical
part of said pivot member, members slid-
ably mounted on the opposite ends of said
guide member, and means connecting the
ends of said links with said shidable mem-
bers.

2. In a device of the class described.
supporting frame, a pivot member compms
mg an intermediate plate having cylindrieal
plo‘e(tlons extending from opp()ﬂte sides
thereot coaxially with each h other, means for
securing said pivot member to said frame
with said intermediate plate spaced there-
from, a guiding member pivoted at an inter-
mediate pe oint on one of the cylindrical
parts of sald pivot mernber, a pair of links
pivoted at intermediate points on the other
cylindrieal part of said pivot member, mem-
bers stidably mounted on the opposite ends
of said guide member, means connecting the
ends of said links with said slidable mem-
bers, a recording pencil carried by one of
said movable members, and a tracing
pointer carried by the other of said movable
meirthers.

3. In a device of the class described, a 1

supporting frame comprising an upwarc HV
extending arm and a transverse member,
means mounted on said transverse member
for supporting a record sheet, an arm se-
cured to the lower part of said upwardly
extending member and extending trans-
versely thereof for securing said frame to
a part to be traced, a tracing point movable
in the space above said last-named means, a
recording member movable over said record
sheet, and means mounted on the transverse
member of said frame for effecting move-
ments of said recording member simultane-
ously with and corresponding to the move-
ments of said tracing member.
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4. In a device of the class described, a
frame comprising an upwardly extending
part and an arm extending transversely
thereto over the cbject to be traced, a draw-
ing board carried above said transverse arm,
clamping means detachably secured to the
lower portion of the upwardly extending
part of said frame for securing said frame
to said object to be traced, actuating mecha-
nism mounted on the transverse arm of said
frame, a tracing member connected to the
lower part of said mechanism above said
clamping means, and a recording member
connected to the upper part of said actuat-
ing mechanism opposite said drawing board.

5. In a device of the class described, a ver-
tically extending frame member having a
transverse arm to extend over the object to
be traced, clamping means carried by the
lower end of said frame member and extend-
ing parallel to said arm for engaging said
object, a drawing-board mounted above said
transverse arm, actuating mechanism car-
ried by said transverse arm, a tracing pointer
carried by said mechanism below said arm
for engaging said object, and a recording
member carried by said mechanism above
said arm for moving over said drawing-
board. )

6. In a device of the class described, a ver-
tically extending frame member having a
trangverse arm to extend over the object to
be traced, clamping means carried by the
lower end of said frame member and extend-
ing parallel to said arm for engaging said
object, & drawing-board mounted above gaid
transverse arm, actuating mechanism car-
vied by said transverse arm, a tracing
pointer carried by said mechanism below
said arm for engaging said object, and a ve.
cording member carried by said mechanism
above said arm for moving over said deaw-
ing-board, said clamping means being hodily
detachable from said frame member.

7. In a device of the class described, a
vertically extending frame member, a trans-
verse arm detachably secured to the lowex
end of said frame member and adapted to
underlie an »object to be traced, clamping
jaws carried by said transverse member and
adapted to engage said object, said arm be-
ing slotted to receive parts of said jaws, a
drawing-board carried by said frame mem-
ber above said object, and tracing and re-

1,365,368

cording mechanism mounted at the Tower
part of said board above said object.

8. In a device of the class deseribed, a ver-
tically extending frame member, a trans-
verse arm secured to the lower end of said
frame member and adapted to underlic an
object to be traced, clamping jaws detach-
ably mounted on said arm and adapted to
engage the upper side of said object, a draw-
ing-board carried by the upper part of said
arm, and tracing and recording mechanism
carried by said frame and comprising parts
movable over said board.

9. In a device of the class described, a
supporting frame, means for sccuring said

frame to the object to be traced, a guide rod 7

pivotally mounted on said frame at an inter-
mediate point thereof, sleeves slidably
mounted on the opposite ends of said guide
rod, a plate rotatably mounted on said guide
rodd and having parts engaging the oppo-
site ends of one of said sleeves, a tracing
pointer carried by said plate, and a record-
ing member carried by the other slecve.

10. In & device of the class described, a
supporting frame, means for seeuring said
frame to the object to be traced, a guide
rod pivotally inounted on said frame at an
intermediate point thereof, sleeves slidably
mounted on the opposite ends of said guide
rod, a plate rotatably mounted on said guide
rod and having parts engaging the opposite
ends of one of said sleeves, a tracing pointer
detechably carried by said plate, and a re-
cording member adjustably mounted on the
other sleeve.

11 In a deviee of the class deseribed. a
supporting frame, means for securing said
frame to the object to be traced, a guide rod
pivotally monnted on said frame at an in-
termedinte point thereof, sleeves slidahly
monnted on the opposite ends of said guide
rod, a plate rotatably mounted on said guide
rod and having parts engaging the opposite
ends of one of suid sleeves, a tracing pointer
carried by said plate, said other sleeve heing
provided with a transverse aperture adjacent
its end, a recording member engaging said
aperture, and a clunping serew threadedly
engaging the end of said other sleeve to se-
cure said recording member in position.

In testimony whereof, T have subscribed
my name.

RONE BRENTON TEMPREST.
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