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The schedule referred to in these Letters Patent and making part of the same. 

I, THOMAs S. MINNIss, of Meadville, in the county . 
of Orawford and State of Pennsylvania, have invented i a Friction-Locomotive for traveling on the ground, 
plowing, töwing boats, &c. A caveat, embodying 
some features of the same, was filed sometime in the 
summer of 1868. - . 
My invention consists in making a locomotive with 

two or more driving-wheels on each side, with double 
beveled rims, having V-faced pulleys fitted between 
them on the engine or propelling-shaft, which must 
be on a line with, and central to the axles. By hav 
ing two or more rims on each driving-wheel, of differè 
„ent diameters, and corresponding pulleys to fit thema '', 
on the shaft, different speeds i can be given with - tlie 
same motion of the engine, as the pulleys are all split º 
in two at the middle of each. V, and are made to open 
desired. * * * 
Around and over tlue wheels, on eách side, Istretch 

a strong belt made with thin blocks of wood or iron 
strung on wire cords or tilheir equivalents, on the edge 
of th? blocks. I cut a V across their middle, so that 

and close, and thus relieve or grasp : any of the rims 

when in line, they form a track fitting the beveled 
rims of the driving-wheels, and thus make, when 
tightly stretched, a broad upbearing surface on the 
ground. . . . . · . . . . . . . . · 
The machine is guided by the action of a brake on each side, that presses equally against the rims of 

both driving-wheels, and* not only checks them, but 
forces them away from the friction surface of the cen 
tral driving V-pulley, while the other side, being in 
gear, will gain just according to the clheck that is given 
by the brake, which is relaxed the instant the desired 
direction is attained. . . . . . · · · 
The adjustable friction-pulleys on" the propelling 

shaft have a fourfold action and value in the combi 
nation ; first, as a clutch, available at any point; see 
omd, changing the speed gear; third, tightening the 
belts, so as to make just the required friction for pro 
pulsion, and yet not increase the friction on axles, or 
shaft an iota; and fourth, making a stiff upbearing 
track of the belt, as will niore fully appear in the fol lowing specification. . . . . |- 

Figure 1 is a section of the belt, showing how the 
two ends of the wire cord are united. 

Figure 2 is a horizontal transverse view of one end of the engine-shaft, with its adjustable Vs. . . 
Figure 3 is the stem and screw belonging to fig. 2. 
Figure 4 is another plan of figs. 2 and 3. . 
Figure 5 is a horizontal transverse section of one 

entire side of a machine, embodying my invention. . . 
Figure 6 is a side elevation of fig. 5. . . 
Tlieºsameletters refertolike partsin all the figures. 
AAA:are blocks, with hole?near each eind, through 

which the wire cord B B passes, and, when united, as 
seen at fig. 1, an endless belt is formed. The thinner 

tlhe blocks tilhelmore flexible the belt, and the less lmo 
tion of each block on it? fellows as it curves from a 
straight line back and forth. The point of contact at 
the sides of the blocks must be slightly rounded, and 
should extend the whole length of the block, so as to 
leave no open crack across the belt for dirt to work througl. 

For a ten-horse-power engine I would make the 
wheels C C about four feet diameter, and tille belt. A 
B about fifteen inches wide, (the length of each block) 
When the the belt is made of wood the blocks should 
be about one inch thick, and two inches deep, from 
tlhe bottom of the V to the ground; but, when of iron, 
the blocks need not be solid, but will be made thin, and ribbed, to give the required strength. Each block 
turns up about one inch at both ends, with a slant : 
about three inches long, so that, in turning, the belt 
will mot dig into the ground. . . . . 
The twyo ends of the wire º cord are made to pass 

each other in one block, and, when the whole is strung tight, the ends are bent upward, and tightly Wrapped 
with wire. Where rims of different diameters are 
made on C C, their beveled surfaces must be made with - sufficient spáce between, (see s s, fig. 5) so that E 
can have freedom of movement on the shaft K. 
The half Vs or bevel-edged rings Hand I, are keyed 

to the shaft K, so as to allow the córresponding rims 
of the wheels CÖ C to play between them, and not touch3 but the central bevel-e?ged ring El moves on a pin, F, . 
through a slot in the shaft K, and reacl??s far enough 
to catch into the recess G, (see fig. 3) which WYorks in 
the hollow end of the shaft with a screw, O.(see fig. 
5.) Where the half Vs, Hand I, are fixed to the shaft, it is necessary that the wheels CO O should have a 
slight freedom of movement on their axles III, (see fig, 5;) so that they can adjust themselvesto the slift ing cénters of the driving Vs, when drawn uptight:3 
büt, if H, E, and I are made to work on, pins E F F 
which reach through the pulleys and the slots, aindi 
into the nuts PPP, which are moved inside the hollow slhaft by right and left-handed screws on the same 
stem, (see fig.4) then the wheels G C need no play as the two parts"HII and E mutually approach eacl 
other, while F and ?. retreat from each other, and vice versa. 
It is intended that, when the axles Lulu just press" 

the shoulders of the beam M, and E is just halfway 
between H and I, the engine will play without 
moving tlue wheels; but turn the screw 9, and draw 

| and Itoward each other, the ?iriying-wheels on eacl 
side are grasped by their beveled rims, and wedged 
apart till the required tension of belt is attained, to 
make the necessary friction to move the machine. . . When greater speed is required with the same 
motion of the engine, just reverse the screw, and force 
E and H towardeach other, and the end is attained. 

  

  

  

  

  



All the pressure being from the center outward, the 
propelling power is just doubled, and, as the belt 
tiglutener, i. e., the screw O, revolve? with the shaft, 
all friction is avoided, except for propulsion, by the 
tension of the belts. The brake ID is made to fit over tilne outer end of 
the engine-shaft, on eaclh side, with a cam-shaped 
head toucluing the rim J on each wheel, and, when 
pressed with the long lhandle, the wheels C C are 
forced apart, the ritm J, on one side, being a fulcru?m, 
from which to force tlhe other, and if the wheels are 
pressed back but the hundredith part of an inch, they 
are relieved from their i driving-pulley, and, at the 
same time, cluecked by the action of the brake. 
When it is desired to turn the moving locomotive 

to the riglut, the right-land brake is applied, and, if 
severe enough to make a full stop, tle otlher side will 
perform a circuit round it till the brake is relaxed, and 
and thus a guide-wheel is dispensed with. 

Tlue axles L L are kept on a line with tle sl?aft K 
by the beam M, but tilhey are free to move back and 
fortlu on the tenons NN. 
By the use of the foregoing described combination, 

the macluine need not be made rigid, but I can twist 
and adapt itself to the surface like a common wagon, 
tlue only effect being to stiffen the be?t. 
The platform to hold the boiler and engines can be 

suspended below the axles, or the axles can be bent 
down under tille platform, with springs at each corner, 
to give freedom for the running-gear to twist. 

There is a driving-pulley, R, on the crank-slaft, for 
use when tlhe engine is required for stationary work. 

Tlue widtlu of the macluine should be about equal to 
its length; the wider it - is tlue more readily it turns. 
If it is desired to have smaller wilheels, and yet nore 
length of belt on the ground, any number of wheels 
may be added to a side by interposiug a V-pulley be 
tween eacl? two, on a liue witlh tlheir axles; but none 
of the friction-pulleys need to be adjustable but tiluose 
on the propelling-shaft, and the added wheels will not || 
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require the brake-rims J, nor the additional beveled 
rims for varying the speed; and, if the engine-shaft is 
placed above the propelling-shaft, and geared thereto, 
wheels may be used as small as twelve inches in di 
ameter for any length of belt, but not where the en 
gine and propeling-sbaft are one and the same, as 
then the crank would come too niearthe ground; and, 
in this case, I would make the middle wheels slightly 
larger in diameter, and yet, by keeping all their axles 
on a line, tlue heaviest pressure would be at the mid 
dle, acting as a pivot on which the ends would swing 
more freely. 
As the engines , whicl? drive the locomotive must 

have a reverse motion, I will tighten and relax the 
belts by starting the slhaft, and holding the screw O 
either by a long-handled wrench, or by a friction grasp 
on the stem, whicle will slip wluen screwed tight enough. 

Il claim as muy invention 
1. Tle entire combination of sluaft, adjustable pul 

leys, willeels, belts, and brakes, making a locomotive, 
which is propelled, turned, directed, checked, and 
lightly upborne, witlhout the use of a guide-wheel, 
substantially as described. 

2. The belt, with its V-shaped tirack, constructed in 
tlhermanner and for tlhe purpose luereinbefore set fortlh. 

3. The wheels C C, with rims of various diameters, 
constructed as and for the purpose set fortlu. 

4. Tlue combination of tlue lhollow shaft K, adjust 
able Vs, H, E, and I, pins IF F IF, nuts P P P, and 
screw O, substantially as and for tibe purpose set forth. 

5. The cam-lheaded lever-brake D, constructéd and 
operated substantially as and for the purpose set forth. 

6. The combination of the shaft K, beam M, and 
axles L. Iu, substantially as and - foi the purpose set 
fortil. THOS. S. MINNISS. 

Witnesses: 
B. G. DAvID, 
D. P. COMPTON. 

  


