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To all whom it may concern: 
Be it known that I, WILLIAM. D. GLBBs, a 

citizen of the United States, residing at 
Durham, in the county of Strafford and 
State of New Hampshire, have invented cer 
tain new and useful Improvements in Edu 
cational Appliances, of which the following 
is a specification. 
The object of my invention is the pro 

vision of an appliance or apparatus gener 
ally for demonstrating to students and others 
the principles of draft where rolling and 
sliding friction are involved, and, in particu 
lar, for demonstrating the effect on draft of 
different diameters of wheels; different 
widths of tires or treads; different angles of 
incline; different angles of hitch; and ob 
structions upon the bed or way. 
The invention consists in an apparatus 

having certain novelties of construction and 
combinations and arrangements of parts, as 
hereinafter set forth, and which shall be 
adapted for manipulation to experimentally 
demonstrate the several accepted theories 
relative to rolling and sliding friction in 
draft. 
The accompanying drawing illustrates one 

complete example of the physical embodi 
ment of my invention constructed according 
to the best mode I have so far devised for 
the practical application of the principle. 

Figure 1 is a view in perspective of the 
entire appliance. Fig. 2 is a view of the 
base, upright, and tracks, the wheels and 
draw bar being removed. Fig. 3 is a view 
of the wheels and draw bar removed from 
the track. Fig. 4 shows the two anti-fric 
tion wheels or pulleys. Fig. 5 shows the 
leather strips. Fig. 6 illustrates one of the 
obstructions. - - 

Referring to the several figures, the nu 
meral 1 designates a base consisting of a 
flat casting circular in outline, having three 
threaded holes 2 therethrough, leveling 
screws 3 in the holes, a projecting boss 4 with 
threaded holes in its top surface, and a pro 
jecting ridge 5 having notches 6 therein each 
at different heights from the surface of the 
base; 7, an upright of metal Secured to the 
boss 4 by screws 8 and provided with a per 
foration 9 adjacent its top end, as shown: 
10, the road bed made of two steel angle bars 
11, 11 arranged parallel, the webs of each 
perforated at adjacent ends to receive a 
large brass clamp Screw 12 which is also 

a filling or spacing piece between the free 
ends of the angle bars; 14, a prop pivoted 
between the webs of the anglebars and its 
free end adapted to engage the several 
notches 6 in the ridge so that the road bed 
can be inclined at angles of 5, 10°, 15° and 
20° to the plane of the horizon; 15, threaded 
steel pins which may removably hold in 
place leather strip 16 adapted to be used in 
“Soft road' tests; 17, a grooved anti-fric 
tion wheel or pulley; 18, two polished steel 
Segments secured at their lower ends to the 
Webs of the angle bars, provided with a 
spacing thimble 19 at the free ends, and hav 
ing two series of holes 20 and 21 spaced as 
shown; 22, an anti-friction wheel or pulley 
adapted to be repeatedly journaled in the 
Series of holes 20 and 21 preparatory to the 
several experiments; 23, steel obstructions 
each one-twentieth of an inch high at the 
ends and having curved surfaces inclined to 
form an upper portion whereby the said 
curved Surfaces may engage the wheels and 
prevent racing after the ends have been sur 
mounted; 24, projecting pins to be seated 
within holes in the flanges of the angle bars 
and anchor the obstructions; 25, the two 
Small wheels each about an inch and a half 
in diameter; 26, journals at the ends; 27, a 
draw bar of a U shape; 28, holes in the same 
serving as bearings for the journals 26 at 
the centers of the small wheels; 29, an exten 
sion of the draw bar; 30, a counterweight 
On the extension to balance the draw bar 
each side of the bearings; 31, a large cast 
iron wheel between the two small wheels said 
wheel being secured to said wheels in any 
suitable way so the wheel 31 will revolve 
with said Small wheels; 32, the two rela 
tively narrow inner rings or wheels each 
four inches in diameter and located upon 
opposite sides of the cast iron wheel and 
upon the Small wheels and which can slide 
longitudinally thereof; 33, the two outer 
rings or wheels each four inches in diameter 
and of greater width or thickness than 
wheels 32, these wheels also being adapted to 
slide longitudinally of the Small wheels; 34, 
a cord secured at one end to the draw bar 
and passed over the anti-friction wheels: 
35, a bucket attached to the opposite end of 
the cord; and 36, a removable projecting pin 
in the periphery of the cast iron wheel. 
When the base has been leveled by the aid 

of the leveling screws and a spirit level va passed through the hole 9 in the upright; 13, rious experiments may be performed to 
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demonstrate theories of draft, for example: 
Wheels 32 and 33 are moved outwardly to 
positions where they are outside the tracks, 
so the small wheels 25 can rest upon the 
tracks, the central cast iron wheel falling 
between the same and its Weight and the 
weight of the other wheels being talken by 
the small wheels. The tracks are brought 
to horizontal positions. Shot or other 
weights are placed consecutively in the 
bucket until the small wheels just begin to 
move. The bucket and shot are then 
weighed and the weight recorded. Now 
slide wheels 32 and 33 to positions each side 
of the cast iron wheel and raise them upon 
the tracks. Add shot to the bucket until the 
wheels begin to move. Again Weigh the 
bucket and shot and record the weight. The 
difference between the Weights recorded will 
show the difference in draft required to move 
a certain load (the weight of all the wheels) 
over a certain road bed on wheels of differ 
ent diameters, the axle friction and other 
conditions being constant. It will be thus 
demonstrated that the difference in draft of 
loads supported on large and Small wheels 
On a hard road bed is not great. Now place 
the strips of leather on the tracks to pro 
duce a soft track, the equivalent of a Soft 
or muddy road bed. Repeat the two ex 
periments above specified with the small 
and larger wheels. It will be demonstrated 
that the small wheels pull much harder 
than the larger ones on a soft road bed. 

Obviously, other experiments may be 
made with the apparatus to demonstrate: 
The effect on draft of wide and narrow tires 
or treads on hard and soft roads. The dif 
ference between sliding and rolling friction 
of large and small wheels on hard and soft 
roads. (In this experiment the pin 36 is in 
serted in the periphery of the cast iron 
wheel 31 so that when the wheel turns the 
pin will engage the draw bar and cause the 
wheels to slide). The effect of the angle of 
incline for large and Small wheels on hard 
and soft roads. (The prop in this experi 
ment is employed to give the desired incline 
of the tracks.) The effect of the angle of 
hitch. (The anti-friction wheel 22 in this 
experiment is placed in holes 21 when the 
Small wheels are used and in holes 20 when 
the larger wheels are used). The effect of 
obstructions on small wheels and large 
wheels on a level road and at various hitch 
angles. (In these experiments the obstruc 
tions 23 are employed). 

It will be observed that the apparatus 
possesses many important and desirable 
characteristics, among them being the fol 
lowing: The wheels are so constructed and 
combined that wheels of different diameters 
and widths of tires or treads are provided 
without changing the combined weights, the 
center of gravity, and axle friction. The 
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prop for setting the tracks at different 
angles. The segment with two series of 
holes corresponding to the Small and larger 
wheels. The shape of the obstructions to 
prevent the racing of the wheels after they 
have surmounted the ends of the obstruc 
tions. Moreover, the entire appliance is 
comprised of relatively few parts, is com 
pact, and can easily be moved from place to 
place. 
What I claim is: 
1. An educational appliance consisting of 

a base; leveling screws; a notched ridge in 
connection with the base; an upright; a 
track comprising two parallel bars spaced 
apart and at one end pivotally connected 
with the upright; a prop for supporting the 
track at different angles and adapted to en 
gage the notches in the ridge; two segments 
having series of holes secured to the track; 
wheels adapted to be supported upon the 
track; a draw bar in connection with the 
wheels; an anti-friction pulley carried by 
the segments; an anti-friction pulley Sup 
ported by the track; a cord secured to the 
draw bar and engaging the anti-friction pull 
leys; and a receptacle supported by the cord. 

2. The combination in an educational ap 
pliance, of a base; a vertical upright; a 
track pivotally secured to the upright by a 
clamp screw; means for leveling the appli 
ance; means for Supporting the track at 
various angles to the horizon; an anti-fric 
tion wheel supported by the track; wheels of 
different diameters; means for Supporting 
weights; and a draw bar and cord uniting 
the wheels and the means for Supporting 
weights. w 

3. The combination with a track, of means 
for supporting the same at various angles to 
the horizon; two wheels adapted to move 
upon the track; journals, as 26, in connec 
tion with the two wheels; a wheel of rela 
tively large diameter located between the 
aforesaid two wheels; a plurality of wheels 
supported by the aforesaid two wheels and 
movable toward and away from the wheel 
of relatively large diameter; and means in 
connection with the journals for moving all 
the wheels. 

4. The combination with a track, of means 
for supporting the same at various angles 
to the horizon; two wheels adapted to move 
upon the track: journals, as 26, in connec 
tion with the said two wheels; a wheel of rel 
atively large diameter located between the 
aforesaid two wheels; a plurality of wheels 
supported by the aforesaid two wheels, some 
of said wheels being wider at the tread por 
tion than the others; and means in connec 
tion with the journals for moving all the 
wheels. 

5. The combination in an educational ap 
pliance having a track, and with two small 
wheels 25, 25, of a relatively large metallic 
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the base; a track pivotally secured to the 

in line with the holes in the segment. 
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wheel located between the said two small to be successively supported with its axis of 
wheels; two relatively narrow tired wheels rotation in line with the parallel holes in 
32, 32; two relatively wide tired wheels; and the segment. 
means for moving said wheels along the 11. The combination in an educational 
track; said two relatively narrow tired appliance having wheels, of a track consist 
wheels and said two relatively wide tired ing of two parallel elements; means for piv 
wheels being located so their axes coincide otally supporting said track; two obstruc 
with the axes of the two small wheels. tions, each having a raised central portion 

6. The combination in an educational ap- between the ends, the top surfaces being in 
pliance having a track, and with two small clined from said raised central portion to 
wheels, of a relatively large metallic wheel the ends and said surfaces ending above the 
located between the said two small wheels; ends of the obstructions so the said extreme 
two relatively narrow tired wheels; two rel- ends will constitute primary obstructions to 
atively wide tired wheels; and means for the wheels, and means for detachably secur 
moving said wheels along the said track; ing the obstructions to the track, for the 
said narrow and wide tired wheels being purpose set forth. 
mounted upon the Small wheels and adapted 12. A plurality of wheels adapted for use 
to be moved toward and away from the in connection with the track of an educa 
large metallic wheel. tional appliance, comprising a central rel 

7. The combination in an educational ap- atively large wheel, two wheels of smaller 
pliance having a track and with a relatively diameter than the large wheel, and located 
large wheel located with its lower edge be- at opposite sides of the large wheel, and 
tween the members of the track, of rela- wheels slidably mounted upon the said 
tively small wheels located at opposite sides wheels of smaller diameter, whereby ex 
of said large wheel, wheels of larger di- periments may be made with wheels of dif 
ameter than the small wheels located at op-ferent sizes without changing the weight 
posite sides of said large wheel and having of the combined wheels or changing the 
their axes coinciding with the axis of the axle friction. 
said Small wheels, journals, and a draw bar. 13. A plurality of wheels adapted for use 

8. The combination in an educational ap- in connection with the track of an educa 
pliance having a track and a relatively large tional device, comprising a central relatively 
wheel and relatively small wheels at the op- large wheel, two wheels of Smaller diameter 
posite sides of the relatively large wheel than the large wheel and located at opposite 
and all said wheels supported by the track, sides of the large wheel, and wheels hav 
of a balanced draw bar connected to the ling treads of different widths mounted upon 
wheels in line with their common axis. the said wheels of smaller diameter. 

9. The combination in an educational ap- 14. A plurality of wheels adapted for use 
pliance, of a base; an upright supported by in connection with the track of an educa 

tional device, comprising a central relatively 
large wheel, two wheels of Smaller diameter 
than the large wheel located at opposite 
sides of the large wheel and fixed to said 
large wheel, and wheels of smaller diameter 
than the large wheel and of greater diameter 
than the said wheels of smaller diameter, 
and said wheels movably mounted upon the 
said wheels of smaller diameter. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
WILLIAM D. GIBBS. 

upright; means for adjusting the track and 
supporting the same at different angles to 
the horizon; a segment secured to the track, 
said segment having a series of holes; and 
an anti-friction pulley adapted to be suc 
cessively supported with its axis of rotation 

10. The combination in an educational 
appliance, of a base; an upright supported 
by the base; a track pivotally secured to the 
upright; means for adjusting the track and 
supporting the same at different angles to 
the horizon; a segment secured to the track, Witnesses: 
said segment having two parallel series of LAVINIA BROWN, 
holes; and an anti-friction pulley adapted NELLIE. F. WHITEHEAD. 
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