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To all whom it may concern: 
30 it known that we, OLIVER \TV. KELLY 

and LOUIS F. Din'rnn,‘ both citizens of the 
United States, residing at Spring?eld, in the 

5 county of Clark and State of Ohio, have in 
vented certain new and useful Improvements 
‘in TractionEngines, of which the'following is 
a specification. 
Our invention relates particularly to the in~ 

1o termediate driving mechanism between the 
crank-shaft of the engine and the traction 
whecls; and it consists in the novel organiza 
tions and combinations of mechanism herein 
after described and. claimed. 
In the accompanying drawings, which form 

a part of this SPQCl?CfLblOll, Figure l is a rear 
elevation view of a traction-engine embody 
ing our invention, some of the parts being 
shown in section. Fig. 2 is a vertical longi~ 

2o tudinal sectional view through themain axle, 
showing the compensating gearing and the 
compound elastic gear in connection with the 
traction-wheel. Figs. 3 to 5 and 8 to 11, in~ 
elusive, are detailed views of some of the va 
rious parts, which will be more particularly 
referred to hereinafter. Fig. 6 is'a side ele 
vation of the compound elastic gear with the 
side covers removed, the rim being shown 
partly in section. Fig. 7 is a sectional View 
of the same, taken on line y 3/ in Fig. 6. 
Like parts are indicated by similar letters 

of reference throughout the several views. 
In said drawings, A represents the boiler; 

13, the crank-shaft of the engine; 0, the main 
axle, and D and D’ the traction~wheels. The 
power to drive the traction~wheels is trans 
mitted from the crankshaft B by means of a 
pinion on said shaft, which engages with a 
spur-gear, {l, on one end of a counter~shaft, 
F, and from the counter-shaft by a pinion, G, 
to‘ what we term the “compound elastic gear 7’ 
II on the main axle C, from thence to the 
tractiolrwheels l) and D’, as hereinafter more 
fully described. The compound elastic gear 
H is not secured to the axle C, but is adapted 
to turn loosely thereon. It is provided with 

40 

pinions c, which engage upon either side with 
bevel-gears I and J , forming the compensat 
ing-gear. Of these bevel-gears the one, J, is 
connected rigidly to theaxle by a feathered 
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key, a, and the other one, I, turns loosely 
thereon. The loose bevel-gear I is normally 
connected to the tractioirwheel D in the man 
ner hereinafter described. The other trac 
tion-wheel, D’, is normally connected to the 55 
axle 5C. By this construction the power from 
the compound elastic gear II is transmitted 
equally to the two traction-wheels, but allows 
of an independent movement _of the said 
wheels in turning corners, this being a well- 60 
known way of accomplishing this result. 
In order to avoid any undue strain or shock 

upon the gearing in running over inequali 
ties in the road or from a sudden checking of 
the traction-wheels from any cause, it is es- 65 
sential that the power be supplied to saidv 
traction~wheels through an elastic or yielding 
connection, thereby imparting to said wheels 
a yielding or elastic strain. Several ways 
have heretofore been employed for doing this. 70 
The most common way consists in establish 
ing an elastic connection between the loose 
compensating-gear and its traction-wheel by 
means of springs or otherwise. iVe aceom- ‘ 
plish this result by means of our compound 75 
elastic gear H, which‘ is shown in detail in 
Figs. 6 to 11, inclusive. The rim I) of this gear 
is cast in a single piece and is independent 4 
of the center portion or spider c. The spi 
der 0 contains bearings for the pinions a of the 80 
compensating-gear, the centers of all of said 
pinions being in avertical plane which passes 
centrally through theteeth of the gear. Be 
tween the respective pinions we provide in 
the spider, near its outer rim, aseries of pock- 85 
ets, cl, formed in the same plane with the said 
pinions a, and adapted to contain springs c, 
by means of which a yielding or elastic con 
,nection is established between the outer rim, 
1), and the spider c. The springs 6 being thus 90 
in the same vertical plane with the compen~ 
sating~pinions a, are in the central line or 
plane of the direct strain imparted to the gear 
rim b. The springs. e are provided at their 
respective ends with clips or supports e’ and 95 
6?, which have bearing, respectively, against 
the rim Z) and spider c. The rim-clips c’ are 
provided on either ‘side with trunnions c?, 
which rest in bearings in the lugs f, cast 011 
the inner side of the toothed. rim 7). These 100 
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clips 0‘ are held in place against said lugs f 
by small screws f’, which pass through side 
pieces, f“, and engage in semicircular notches 
e4 in the trunnions 0“. These side pieces, J”, 
are cast on the lugs f and extend each way 
over the bearings of trunnions e“. The spi 
der-clips 02, on the other ends of the springs, 
rest in semicircular bearings d’,forn1ed at each 
end of the respective pockets (1, the ends of 
said clips being rounded to lit said bearings. 
Oscillating bearings are thus formed at each 

s end of the springs, which enable the springs 
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to adjust themselves at different angles to cor 
respond to the dilferent degrees of compres 
sion. Two springs are placed in each pocket, 
as shown, said springs extending, respective 
ly, from either side of the lugs f to the re 
spective ends of the pockets (1. It will be 
seen that a yielding connection is thus estab 
lished from each side of the lugs f on rim 
1) to the spider c. A rotary strain imparted 
to the rim 1) in either direction is therefore 
imparted to the spider c, and to pinions a, 
through the medium of an elastic or yielding 
connection, which connection is located in the 
center of the direct strain. 
The clips of the respective springs are pref 

erably connected together by a rod or bolt, 0“, 
which extendsthrough the centerofthespr-ings, 
each of said bolts being provided at one end 
with screw-threads and a nut by which the ten 
sion of the respective springs maybe adjusted 
before they are placedin the pockets (1. The 
head of each bolt 65 is let into the clip 0’ for 
some distance to provide for the longitudinal 
movement of the bolt when the spring is com 
pressed. The outer or toothed rim, 1), has a 
bearing at one side on a shoulder or offset, 0’, 
on the periphery of the ‘spider c, and at the 
other side, on. a similar shoulder formed in a 
cover, 9, which is secured by bolts or other 
wise on the side of the spider c. The rim I) 
is thus held securely against vertical or lateral 
movement, but is capable of a rotary move 
ment about the spider c. The cover 9 extends 
down over the pockets and thus completely 
incloses the springs c. The cover is pref 
erably made in sections, as shown in Fig. 
9, there being as many sections as there are 
pockets d. The springs, being thus inclosed, 
are kept free from dirt or grit, and the cover 
9 being made in‘ sections any pocket may be 
opened and the springs examined or oiled with 
out opening the other pockets or removing the 
rim 6. 
As before stated, the traction-wheels D and 

D’ are both adapted to turn loosely on the 
axle 0, one of said wheels, however, being 
normally connected to said axle, and the other 
to the 1oose_bevel-gear I. 
The connection between the traction-wheel 

D’ and the axle G is ‘established by pins 71, 
adapted to slide through hearings in the hub 
of said traction-wheel, and to engage with a 
clutch or dog, K, said dog K being keyed rig 
idly to the axle. 3y withdrawing the pins h 

from the dog K, the traction-wheel I) is left 
free to turn upon the axle. 
Means are provided for holding the pins h 

from longitudinal movement when in either 
position of adjustment, small set-screws 71.’ h’ 
being preferably used for this purpose. 
The connection between thetraction~wheel D 

and the loose gear I is established by means of 
pins 7: 7;,whieh extend through the hub of said 
traction—wheel and enter holes 7t" It" in the gear 
I. (See Figs. 2 and 4c.) The traction-wheels 
are thus normally connected to the bevel-gears 
I and J, respectively, each independent of the 
other. The compensating-pinions a, meshing 
at either side with the respective gears I and 
J,will impart motion equally to both traction 
wheels when the engine is going straight ahead. 
In turning, however, the bevel-gear connected 
to the traction-wheel on the inner side of the 
curve will remain stationary, or nearly so, 
while the pinions a traverse its teeth and thus 
impart a correspondiugly-accelerated speed to 
the outer wheel. This independent or com 
pensating movement of the traction-wheels is 
necessary iii-turning or in changing the course 
of the engine; but it is essentialthat means 
be provided for connecting the traction-wheels 
rigidly together, so that in case more resistance 
is offered to one traction-wheel than the other 
the engine will not run out of its course. For 
instance, suppose from the nature of the ground 
one traction-wheel could exert little or no 
traction while the tractive power of the other 
wheel remains unimpaired. The wheel, thus 
deprived of its tractive power,would remain 
stationary and the compensating - pinions 
would traverse the teeth of its bevel-gear, thus 
imparting an accelerated speed to the other 
traction-wheel,which would result in throwing 
the engine out of its course. 

In order that the engineer may have perfect 
control of the engine at all times, it is desira 
ble that the‘ means employed for connecting 
the traction-wheels rigidly together be such 
that the wheels may be so connected or dis 
connected by the engineer from his position 
at the rear of the boiler and without stopping 
the engine. This we accomplish in the fol 
lowing manner: A clutch. L, is located on the 
axle Cbetween the loose bevel-gear I and the 
compound elastic gear II. This clutch L is rig 
idly secured to the axle by the same feathered 
key 1' which secures the bevel-gear J, the hubs 
of the said gear and clutch being extended re 
spectively, and turned off to form a bearing 
for the compound elastic gear H. The loose 
bevel-gear I is preferably j ournaled on the 
other end of the clutch L, as shown in Fig. 2. 
“Te are thus enabled to secure larger bearings 
for the respective wheels H and I, and also a 
greater amount of bearin g-surface for the clutch 
L and bevel-gear J on the axle G. The slid 
ing pins L k, which connect the traction-wheel 
D with the loose bevel-gear I, are adapted to 
slide through holes 7;’ k’ in said gear I and to 
engage with the clutch L, thus connecting the 
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tract-ioirwheel l) with the axle G. ' The form 
of the clutch Lissuch that the pins may be 
slipped through the gear I, and thus be made 
to engage with said clutch while the engine is 
running. The contour of the clutch L is shown 
in dotted lines in Fig. ii. The outer ends of 
the pins Z: Z: are secured to opposite sides of a 
sliding collar, Z, adapted to slideback and 
forth on a rigid collar, on. This rigid collar 
m is keyed to the axle C, and serves to hold 
the tractioirwhcel D againstlateral movement 
on the axle. The sliding collar Z is connected 
to a hand~lcver, N, which extends upward at 
the side of the wheel D within easy reach of 
the engineer. The hand-lever N is supported 
on a collar, 0, on the end of the axle O. This 
collar 0 is preferably made in halves, and is 
provided with an annular projection adapted 
to engage in a groove in the axle C. and thus 
prevent any lateral movement of said collar 
on the axle. The collar 0 is held stationary 
by a. strap, 1), (see Fig. 5,) which extends 
around in front of the wheel 1) and connects 
with the frame of the boiler. The axle is thus 
free to revolve while the lever X remains sta 
tionary. ' 

To provide for the reciprocating movement 
of the sliding collar Z in throwing the pins into 
or out of engagement with the clutch L, and 
at the same to permit of the rotary movement 
of said sliding collar with the wheel D, we 
place upon the axle C an annular]y~groovcd 
collar, Z’, secured on the end of a plunger, Z2, 
by a key, Z". This plunger Z2 is connected at 
its outer end to the lower end of the handle 
ver N, and extends longitudinally through 
the center of the axle G to a point near the 
rigid collar m. The key Z", which secures the 
collar Z’ to said plunger, extends through a 
slotted opening in the axle, thus permitting 
a longitudinal movement of said plunger and 
collar. 
The sliding collar Z is preferably made in 

halves, and is provided with an annular pro 
jection, Z‘, which fits in the annular groove in 
the periphery of the collar Z’. It will be seen 
that a connection is thus established between 
the lever N and the sliding collar Z, which ad— 
mils of a rotary motion of said clutch, and 
which communicates a reciprocating move 
ment to said sliding collar when ‘the lever N 
is moved forward or back. Means are thus 
provided whereby the engineer-is enabled to 
connect or disconnect the traction-wheels in 
such a manner that they will turn rigidly to 
gether, the operation of connecting or dis 
connecting said wheels being performed by 
the engineer without stopping the engine or 
leaving his post. The connection between the 
lever N and plunger Z" must be such as will 
permit 01" a rotary movement of the plunger 
while the lever remains at rest. This is pref 
erably accomplished as shown in Figs. 2 and 
5“, the end of the lever being bifurcated and 
provided with a cross-piece, into which the 
on d of the plunger is journaled in such a man 

ncr that it is capable of a rotary .inovementin 
said cross-piece, but is held against any lon~ 
gitudinal movement therein. The lever N is 
adapted to draw the pins Zr back far enough 
to disengage them from the clutch L, but not 
through the bevel-gear l. lf it is desired to 
entirely disconnect the traetioirwheel 1) from 
the gearing, the small bolts s, which serve to 
hold the pins Z: in place in the sliding collar Z, 
are withdrawn and the pins drawn out until 
clear of the gear I. 
“To have provided the pins Z1 Z1 with a set 

of extra holes, 8’, (see 2 and 3,) adapted 
to receive the small bolts .9. These holes are 
so placed that when the pins 7; are drawn. back 
through the gear I the bolts 5 may be inserted 
in said holes, and thus hold the said pins in 
the new position in the sliding collar Z. 

It is evident that greater latitude might be 
given to the movement of the sliding collar Z, 
whereby the pins Zr would be adapted to be 
drawn back entirely through the gear I by the 
movement of the haud~lever N, means being 
provided for limiting the movement of said 
lever, and for holding it in differentpositions 
of adjustment. By such an arrangement the 
lever N could be adapted to connect or dis 
connect the traction-wheels while the loose 
gear 1 remains normally connected with the 
traction-wheel D, and also to entirely discon 
nect the traction-wheel D from the gearing. 
The gear I, however, will generally remain 
connected to the traction‘wheel 1), except 
when it is desired to pull the engine by horses, 
and in this case it will belittle trouble to re 
move the bolts which secure the pins in place 
and to withdraw the said pins from the gear. 
Having thus described our invention, we 

claim as new and original and desire to secure 
by Lettersl’atent 

1. The‘ combination, with the compensating 
mechanism of atraction-engine, of a compound 
elastic gear composed of a center portion or 
spider, an outer toothed rim capable of a ro 
tary movement about said spider, springs“ 
placed centrally in and inclosed by said com— 
pound gear for connecting said rim and spider, 
and pinions journaled in said spider in the 
same plane with said springs, said pinions be 
ing adapted to engage on either side with the 
respective compensating gears, whereby an 

‘ elastic rotary strain is transmitted centrally to 
said pinions and equally upon the respective 
compensatingears,substantially as speci?ed. 

2. The combination, with an outer toothed 
rim, Z1, provided on its inner surface with lugs 
f, and a spider, 0, provided with pockets d, 
into which said lugs project, of springs 0, ex 
tending each way from the lugs f, and pro 
vided at each end with clips adapted'to oscil 
late in hearings in the said lugs and in the 
ends of the said pockets, respectively, substan 
tially as and for the purpose set forth. 

7 3. The combination, with the toothed rim Z), 
having lugs f, and the spider 0, provided with 
pockets (Z, of the springs 0, clips or supports c’ 
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_ of said pockets cl, substantially as set forth. 

with the traction-wheels adapted to turn inde— 
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a“, and bolts 0"’, each of said clips 0’ being pro- [ 
vided with trunnions 64, adapted to ?t in bear 
ings in said lugsf, and each ofsaid clips 62 being 
rounded off and seated in hearings in the ends 

4. In a traction-engine, the combination, 

pendently of each other and a revolving-clutch 
adapted ‘to connect said wheels, so they will 
turn rigidly together, of a stationary handle 
ver supported independently of the revolving 
mechanism, and means for connecting said le 
ver and clutch, whereby said clutch may be 
engaged or disengaged by said stationary le 
ver, substantially as specified. 

5. The combination, with the axle C, hav 
ing the gear-wheel J and clutch L,secured rig 
idly thereto, the gear-wheel I,adapted to turn 
loosely about said axle,and the traction-wheels 
D and D’, normally connected to the said 
loosely-turning gear I and to the axle 0, re 
spectively, of the hand-lever N,supported sta 
tionary on the end of said'axle, and the pins 
k'k, connected to said lever, said pins being 
supported in bearings in wheel D, and adapted 
to be moved into or out of engagement with 
said clutch L, substantially as specified. 

6. In a traction-engine, the combination, 
with the traction-wheels D and D’, adapted to 
be independently connected to the respective 
compensating-gears I and J, of a clutch and 
stationary lever adapted to connect both of 

said traction-wheels and compensating-gears 
rigidly to the axle without stopping the en 
gine, substantially as speci?ed. 

-7. The combinatiomwith the traction-wheel 
D, mounted loosely on the axle C, and provided 
with bearings for the pins It 7c, and the clutch 
L, secured rigidly to said ‘axle, of the sliding 
‘colla'r Z‘, to which the pins k k are attached, 
the hand-lever N, and means for connecting 
said lever to said sliding collar, substantially 
as and for the purpose set forth. 

8. The combination, with'thetraction-wheel 
D, mounted loosely on the axle O, the clutch 
L, secured rigidly to said axle and having the 
gear I,journaled thereon, said gear being pro 
vided with the holes it"k’, of pins 7c 7;, sliding 
in bearings in the wheel D, and adapted to 
engage with said clutch L, and to connect or 
disconnect said gear I with said wheel D, sub 
stantially as speci?ed. , 

9. The combination of the wheel D, clutch 
L, axle O, sliding collar Z, pins klc, grooved col~ 
lar l’, plunger Z", key 13, collar 0, and lever N, k 
substantially as and for the purpose speci?ed. 
In testimony whereof we have hereunto sub 

scribed our names this 27th day of February, 
A. D.‘ 1884. 

OLIVER W. KELLY. 
‘ LOUIS F.‘ DIETER. 

Witnesses: ' ' 

PAUL A. STALEY, 
I’. J. OLEVENGER. 
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