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Be it knoWn that I, IOWELLEI. KENYON, a, 

Citizen of the United States, residingat, Alle 
gheny, in the county of Alleghemy and State 
of Pennsylvania, haWe imwented certain new 
and uSeful Improwements in Tocomotive 
IDriwing-Wheels; and I do declare the follow 
ing to be a full, clear, and exact description 
of the in Wention, Such as Will enable others 
Skilled in the art to Which it appertains to 
make and use the Same, reference being had 
to the accompanying drawings, and to the let 
terS and figures of reference marked thereon, 
Which form a part of this Specification. 
This inwention relates to means for coun terbalancing locomotiwe driving-Wheels. It 

is a, modification of the invention which 
forms the Subject-mattel' of my application 
filed January 6, 1902, Serial No. 88,513; and 
the ObjectS of the present invention are in 
the main the Same as those Set forth in said 
application. · Briefly speaking, these objects 
are, first, t0 OWerc0me the disturbing action 
of the connected reciprocating parts and the 
compreSSion in the cylinders at each end of 
the Stroke; Second, to partially or wholly 
equalize the WeightS On the main driving 
Wheel and the coupled wheels in order to at 
tain a more uniform Weal' of the , tires, and 
thuS obwiate Slipping of the Wheels and cora 
Sequent loSS of power ; third, to avoid the 
ewil effectS Of the SO-called ** hammer-blow ?? 
Ona the railS and the jerky and uncomfort 
able wibrations of the locomotive when I'un 
|nih.g. 
The WheelSShOWn in my prior application required special patterns. 
In my present intwention I take Wheels such 

aS are nOW in general uSe, SO that railroads 
and locomotiwe builders can utilize the pat 
teTnS they nOW haWe, making only slight; 
changeS therein. 
In carrying - Out my inwention I do not al 

ter the main driwing-Wheel, using any go0d 
form of counterbalanced driving-wheel in 
Which the counterbalance approximately 
equals the Weight of the crank-hub, pin, and 
rodS connected to it. On each of the coupled 
Wheels I place a counterbalance preferably 
equal in Weight to that on the main Wheel, 
and at another point on Said coupled "Wheel, 
preferably diametrically opposite to the 

heavier counterWeight, I place a lighter' 
counterweight whose weight added to that of 
the cramk-hub, pin, and the Weight of the 
coupled parallel rod On the ºpin equalS that 
of the hea.wier counterWeight. These .. tWO 
counterweights are Separate and independ 
ent and render the Wheel perfectly balanced 
in all positions When the r0ds are coupled on. 
To compensate for the reciprocating partS 
also, I add to each of these counterbalances 
on the coupled Wheels the proper proportion 
of the Weight of Said reciprocating partS, or, 
if desired, the main driving-wheel also may 
have more Weight added to it, equally di 
wided on each side of the axle to counterbal 
ance a certain portion of the Weight of the 
reciprocating partS. I prefer to arrange the 
hea.wier counterWeight With itS center of 
grawity in line With the pin and axle and Om 
that side of the wheel opp0Site the pin. The 
lighter counter'Weight is preferably On the 
Same side as the pin and diametrically OppO 
site the heavier' Weight. If desired, hOWewer; 
the Weights may be Set Om a diameter at 
right angles with that of the pin and axle, the 
|hea.wier weight being in front of the axle and 
the lighter weight in the rear of the axle 
when the cramk is on the upper quarter. 
AS the cramkS are Set quartering On Oppo 

site Sides of the locomotive, it folloWS that 
with either arrangement of the weightS there 
is at every quarter the Same distribution of 
equal Weights around the axle. AS the fol 
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lowing cramk paSSeS the rear center itS rOd . 
and pin and itS lighter Counterbalance are 
rising with it, While in front of the axle is 
descending the hea.wier counterbalance of 
equal weight to that of the rod, pin, and Sec ondary Weight. 
motive at the Same instant the leading cramk is 
passing the upper quarter, itS heaWier coun 
terbalance being at rest On the rail, but mOw 
ing With the cramkare itSpin, rOds, andlighter 
counterbalance, the crOSS -head, piSton - rod, 
and pistOn all hawing a high, momentum, 
Which has great effect in owercoming the com 
pression in the front end of the cylinder and 
carrying the cramk ower the center. ''. If the 
proper effect is not produced, the total coun 
terbalance can be increased or diminished, 
the alteration being divided equally between .' 
the heavier and the lighter weights 

On the other side of the loco 
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If it is found desirable to fully equalize the ! tWo counterbalances, the Wheel, crank-hub, 
entire weight on all the wheels, the Weight of 
the eccentrics, StrapS, and eccertric - rOds 
bearing on the main axle may be included in 
the amount to be added to the coupled wheels. 
A locomotive cou interbalanced in the way 

described will run more Smoothly and with 
1raOre even wear of tires than has been here 
tOfore possible So far aS I am aWare. 

In the accompanying drawings, Figure 1 is 
a Side elevation of three coupled locomotive 
driving -- wheels, the front and back wheels 
embodying my present invention. . . F'ig. 2 is 
a top plan wiew of the Same. H'ig. 8 is a side 
elevation, On a larger Scale, of one of these 
Specially -- equipped wheels; and F'ig. 4 is a 
diametrical Section of the Same on a line 
through the hub and Grank-pin. ~ 

It has heretOfore been the practice to esti 
Imate the . Weight of both the revolwing and 
the reciprocating parts which are connected 
to each of the main driving-wheels of a loco 
moti we and to add to the main Wheel a dead 
weight or counterbalance (ordinarily of com 
Siderable weight) which is calculated to be 
Sufficient to compensate the otherwise : un 
balanced action of the rewolwing and recip 
rocating partS. The counterbalance is Con 
centrated in a maSS or body which is located 
on the Opposite Side of the center from the 
Crank-pin and WhOSe center of gra.wity is uSu 
ally in a plane interSecting the Grank-pin and 
the geometrical center of the wheel. The 
coupled Wheels are counterbalanced in a simi 
|lar manner; but aS the connected rewolwing 
partS are much lighter than in the case of the 
main Wheels their counterbalances are made 
correspondingly lighter, from which there re 
SultS a Substantial imequality in Weight be 
tween the main and the coupled wheels and 
a consequent inequality in wear of tires, 
which is detrimental in reducing their" term 
of serwice, inwolwing Waste of material, as the 
tires of the heavier main , wheels wear more 
rapidly than , those of the lighter coupled 
wheels, and impairing the · efficiency of the 
engine by reason of the Sltpping of the Wheels, 
due to the imequality of diameters of the tires || 
as between the main and the coupled Wheels. | 
The · essential Structural Characteristic of 

? the present standard system of counterbal 
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ancing is a dead-weight, which is so formed 
or fixed upon the driving-wheel that its maSS 
is concentrated at and adjoining a Segment of 
the rim thereof on the side of the center op 
posite to the crank-pin hub. ~ 
My present invention differs from the sys 

tem · referred to, as well as from any other 
which has heretOfore been proposed, So far as 
my knowledge and information extend, in the 
particular that itS eSSential Structural char 
acteristic is a dead-Weight or counterbalance, 
which is divided into two parts, arranged on || 
different sideS of the axle. One of these partS 
weighs leSS than the Other by an amount equal 
to the weight of the Crank-hub, pin, and rod 
end coupled theret0. . . The total Weight of the 

pin, and rod end is preferably the Same aS 
that of the main driving-Wheel and itS Single 
counterbalances, Crank-hub, pin, and rodS, 
but may be warried, as desired, to accomplish 
any desired reSultS. 

Referring to the draWimgs, a main driving 
Wheel A, which is of the ordinary form and iS 
fixed upon a main driwing-axle 0, iS ShOWn aS 
coupled to a front driving-wheel Band a back 
driwing-wheel C, which coupled Wheels are 
fixed, respectively, upon a front driwing-axle 
b and a, back driving-axle C and are provided 
with counterbalances embodying my inWem 
tion. 
a body or ** center? having a central hub I 
and a, rim 2, which are connected by SpokeS 
or arms 8 im the usual manner, and a Crank- . 
pin hub 4 is formed upon each Wheel at a diS 
tance from its geometrical center equal to One 
half the stroke of the pistons of the engine. 
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Each of the driving-Wheels consistS of 

The wheel centers are encircled by tireS 5 of ' 
the usual form, and the Wheels are COupled 
to rotate together by front and back parallel 
or coupling rods 6 and 7, which are connected 
to a main cramk-pin 8, fixed in the Cramk-pin 
hub 4 of the main Wheel, and to front and 
back Gramk-pims 9 and 10, fixed in the crank 
pinhubsof the front andbackdriwing-Wheels. 
The main connecting-rod 11 is coupled at itS 
rear end to the main cramk-pin 8 and at itS 
front end to a croSS-head pin (not ShOWn) in 
the ordinary manner. 
The main wheelA accords in form and prin 

ciple with those in ordinary practice, itS rim 
1 being made as light aS Will afford prOper 
strength and its counterbalance 12 being of 
the usual lume form and adjoining and ex 
tending throughout a segment of the rim; 
Which in the instance shown includes the 
outer ends of six spokes. The counterbalance 
12 is indicated as being of Substantial weight 
and of the general form and proportionS uSu 
ally employed in present practice. 

'. The Counterbalance of each of the coupled 
driving-wheels B C consists of two Separate 
WeightS 18 and 14, the former counterbalance 
being in Weight preferably, but not neceS 
Sarily, equal to the counterbalance 12 on main 
wheel A. The other or lighter counterbal 
ance 14 is leSS in Weight than the other Weight 
18 by an amount equal to the Weight of the 
Cramk-hub 4, pin 9 or 10, a.ind the proportional 
weight of rod 6 or 7 on said pin. Fach. Weight 
18 14 OccupieS Only a Segmental portion of the 
Wheel. The rim between their emds may be 
made flush with the faces of the counterbal 

: araces if it is desired to have a, Smooth Sur 
face around the rim, So that there Will be no 

· Corners to Catch. On a, broken rOd Or' Other Ob 
ject. ~ 

The counterbalances 18 and 14 are prefer 
ably, though not neceSSarily, integral With 
the SpokeS and rim, aS ShoWn more clearly 

; in F'igS. 8 and 4. " " They are preferably each 
made in one piece and arranged aS ShOWm, the 
|hea.wier counterbalance 18 being directly op 
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pOSite the Crank-pin,While the lighter counter 
balance 14 is on the Same Side of the Wheel aS 
the Gramk-pin; but, if desired, they may be 
arranged aS indicated by the dotted lines in 
B'ig. 8, the heaWier being ahead of the cramk 
and the lighter behind it. The Weights When 
thus arranged act directly on the rods at the 
end of the str'Oke and tend tO meutralize the 
unsteady motion of the locomotive When run 
ImIng. ~ 

Hawing thus described my in wention, what 
I claim iS 

1. In a locomotive, a driwing-Wheel hawing 
tWO counterbalances of umequal weights, on 
different sideS Of the axle. 
. 2. In a locomotiWe, a driving-Wheel hawing 
tWO counterbalances of unequal Weights, one 
On the crank-pin Side and one opposite thereto. 

8. In a locomotive, a driving-Wheel having 
tWO counterbalances of umequal WeightS, the 
|hea.wier being opposite the Crank-pin. 

4. In a locomotiwe, the combination with a 

T 

main driwing-Wheel and one or more coupled 
wheels, of tWo counterbalanceSom each of Said 
coupled Wheels, the Weight of one Counterbal 
ance being leSS than that of the other by an 
amount equal to the WeightS of the Crank 
hub, pin, and the proportional Weight of the 
rod On that pim. 

5. In a l0c0motiWe, the combination. With a 
main driwing-Wheel and itS connected partS, 
of One or more coupled Wheels, and a counter 
balance for Said coupled wheel of Such. Weight 
that the aggregate of itS Weight and th0Se of 
the coupled Wheel and its connected rewolw 
ing partS shall be Substantially equal to that 
of the main driving-wheel, its counterbalance 
and the connected rewolwing partS. 
In testimony Whereof I affix my Signature 

in presence of two witnesses. 
TLOWIELT H. KENYON. 

Witnesses: ? ~ ~ 
GEO. P. WHITITLESEy, 
E}. H. PARKINS. 
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