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To all whom it may concern. 
Be it known that I, RoNE. B. TEMPEST, a 

citizen of the United States, residing at 
Magna, in the county of Salt Lake and State 

5 of fith, have invented certain 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 determining 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 
15 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 

20 automatically determining and recording 
from time to time the cross-sectional outlines, 
and other characteristics of the rails or other objects to be studied. It is the principal 
object of this invention to provide improved 

2 5 apparatus which may be applied to a 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 

35 outline of the object to which the apparatus 
is attached. Other objects relate to various 
features of construction and arrangement 
which will appear more fully hereinafter. 
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 
45 Figure 1 shows a front elevation of the 

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; 

50 Fig. 3 shows an enlarged detail sectional 
view through the upper end of the recording 
arm; 

Fig. 4 is an enlarged elevation of the upper 
end of the Fini", looking toward the 

55 left, as viewed in Fig. 3; 

drawing-board and are engaged on the front 

Fig. 5 is an enlarged perspective view of 
One of the movable clamps of the rail at 
tachment; - 

Fig.6 shows a perspective view of the rail 
attachment or bracket; . . 60 

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

Fig. S is a front elevation, similar to Fig. 
1 showing the use of the invention when ap 
plied to a car wheel; 65 

Fig. 9 shows a fragmentary enlarged ele 
vation of the recording arm and the actuat 
ing, rods connected thereto; 

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

Fig. 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. S: 75 

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 of the actuating 
arms on the guide rod; 80 

Fig. 15 shows an enlarged side elevation 
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 85 

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 90 
and an upwardly extending part 209. A 
du'awing-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 95 of Screws 22. 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 position 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 

OO 

O5 
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 110 
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thereto by adjustable screws 29, having 
knurled heads adapted to be engaged by the 
fingers of the operator. The plate 2S is 
provided with a threaded recess, which is 
engaged by a screw 30 carrying a pivot 
member 31, upon which the recording 
mechanism is mounted. This member con 
sists of an enlarged circular plate or flange 
31, having cylindrical parts 31 and 31 pro 
jecting from opposite sides thereof coucen 
trically with the axis of the screw 30. 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 cylindrical 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 men 
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 pivotally 
mounted on the member 31, are crossed, as 
illustrated 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 
iower 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 35, 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 39, by 
means of a screw 44, which carries a suitable 
bushing 44 to permit free rotative move 
ments of the arms thereon. The recording 
aim 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 
ithin the enlarged chamber of the barrel, 
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and serves normally to press the trac1ng 
point against the paper mounted 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 
inner ends of the lower arms 40 by means 
of a screw 56 and bushing 56*. A plate 57, 
which serves as a carrier for the tracing 
point 5S, is provided with arms 57, which 
are pivotally mounted upon the end portions 
55 of the sleeve 55 which are lectuced in 
diameter. This plate is provided with a 
suitable socket 57 b adapted to receive the 
upper cylindrical extremity 5S of the trac 
ing pointer, which is held in position by a 
clamping screw 59. The pointer is bent 
OutWardly from the portion 5S, as shown at 
58, 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 bent in Wardly, 
as shown at 5S°. The part 5S° 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 
imparted to the plate 57 cause similar recip 
locatory movements of the recording alm 13, 
due to the parallelogram movements of the 
arms 33, 39, and 40. The point of the trac 
ing pointer 5S is located diametrically 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 35. 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 equal but opposite 
movement of the other. 
When the apparatus is to be used for tric 

ing the Outline of a railway rail, for in 
stance, it is attached to the base of the rail 
by means of in extension of the frame 2), 
complising an angular rail-attaching plate 
(30, having an upwardly extending ar) (3) 
provided with apertures adapted to registe' 
with other apertures in the frare line inher 
20, to which it is secured by leans of cap 
Screws 61. The plate (30 has a supporting 
base 60' lying at right angles to the up 
wardly extending part 60 and adapted to 
underlie the base (32° of the railway rail (32. 
Longitudinally extending slots (33 and (3-4 
are formed in the plate 60' adjacent the op 
posite edges of the rail, and a pair of clamp 
ing cars or lugs 65, having up Wardly in 
clined parts 65 to overlie and engage the 
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upper surfaces of the rail base, aire adapted 
to engage these slots by means of the down 
Wardly extending projections 65°. The lugs 
65 have apertures (55° therethrough adapted 
to be engaged by the clamping Screws 66. 
which have enlarged tapered heads 66 to 
coact with the inclined slots 63 and 64, and 
which are engaged at their upper ends by 
the wing nuts 67. The slot 63 is provided 
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 highest part of the up 
per surfaces of the rail head 62, 62 is 
reached, the plate 57 is reversed in its posi 
tion on the guide 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. Integral 
flanges 72, 73, and 74 extend down Wardly 
from opposite corners of the plate 71", as 
illustrated particularly in Fig. 17, one of 
the arms 72 being provided with apertures 
75 adapted to be engaged by the cap-screws 
61, previously described, for the purpose of 
securing the bracket 70 with the frame 20. 
The flanges 72,73, and 74 are provided with 
other apertures 77 adapted to be threadedly 
engaged by the set screws S. These set 
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 5S° 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 
ing of the instrument, the taking of the 
record, and the removal of the instrument. 

and thus it is 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, inaccurate, 
and expensive, besides requiring a large 
amount of time. 
Although I have shown and described 

particular forms and uses of the invention, 
it 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:- 
1. In a device of the class described, a 

Supporting frame, a pivot member compris 
ing an intermediate plate having cylindrical 
parts extending from opposite sides thereof 
coaxially with each other, neans for secur 
ing said pivot member to said frame with 
said intermediate plate spaced therefrom, a 
guiding member pivoted at an intermediate 
point 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 nember, members slid 
ably mounted on the opposite ends of said 
guide member, and means connecting the 
ends of said links with said slidable mem 
bers. 

2. In a device of the class described, a 
supporting frame, a pivot member compris 
ing an intermediate plate having cylindrica 
projections extending from opposite sides 
thereof coaxially with each 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 point on one of the cylindrica 
Darts of said pivot member, a pair of links y 

pivoted at intermediate points on the other 
cylindrical part of said pivot member, men 
bers slidably mounted on the opposite ends 
of said guide inenber, means connecting the 
ends of said links with said slidable men 
bers, a recording pencil carried by one of 
said movable members, and a tracing 
pointer carried by the other of said movable 
members. 

3. In a device of the class described, a 
supporting frame comprising an upwardly 
extending arm and a transverse meanber, 
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 complising 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 aim, 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 
transverse arm to extend over the object to 
be traced, clamping means callied by the 
lower end of said frame membel' and extend 
ing parallel to Said aim for engaging said 
object, a drawing-board mounted above said 
transverse arm, actuating mechanism car 
lied by said transverse arm, a tracing 
pointer carried by said mechanism below 
said arm for engaging said object, and a re 
cording member carried by said mechanisim 
above said arm for moving over said draw 
ing-board, said clamping means being bodily 
detachable from said frame member. 

7. In a device of the class described, a 
vertically extending frame member, a trans 
verse aim detachably secured to the lower 
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 
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cording mechanism mounted at the lower 
part of said board above said object. 

S. in a device of the class described, a ver'- 
tically extending frame member, a trials 
verse alm secured to the lower end of said 
flame menuber and adapted to underlie all 
object to be traced, clamping iaWS detach 
ably mounted on said arm and adapted to 
engage the upper side of said object, a di'aw 
ing-board carried by the upper part of said 
arm, and tracing and recording mechanism 
carried by said frame and complising pal'ts 
movable over said board. 

9. In a device of the class described, a 
supporting frame, means fol' securing said 
frame to the object to be traced, a guide rod 
pivotally mounted on sail frame at an inter 
nediate point thereof, sleeves slidably 
mounted on the opposite ends of Said guide 
rod, a plate l'otatably mounted on said guide 
rod and having parts engaging the oppo 
site ends of one of said sleeves, a tracing 
pointer carried by said plate, and a l'ecord 
ing member carried by the other sleeve. 

10. In a device of the class described, a 
suppolting frame, means for securing Said 
frame to the object to be traced, a guide 
rod pivotally mounted 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 
detachally carried by said plate, and a re 
cording member adjustably mounted on the 
othel sleeve. 

11. In a device of the class described, a 
supporting frame, means for Securing said 
fraine to the object to be traced, a guide rod 
pivotally mounted on said frame it in in 
fei'uleoliate point thereof, sleeves slically 
lituted on the opposite ends of said ruite 
l'od. a plate rotatably mounted on said guite 
1'), and having parts engaging the opposite 
ends of one of said sleeves, a tracing : inter 
carried by said plate, said other sleeve being 
provided with a transverse aperture adjacent 
its end, a recording member engaging said 
aperture, and a clamping screw threadedly 
engaging the end of said other sleeve to se 
cure said 'ecol'ding member in position. 

in testimony whereof. I have subscribed 
my name. 

RONE BRENTON TEMPEST 
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