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' - -L ﬁih@ %hﬁﬁﬂlﬁﬂ’afﬁmﬂtﬁ ﬁn ﬂm% Lﬂmyﬂmt Mﬂmﬁ Pm of the Mﬁ: S

B | -@fng'?”f?'ﬁ*?}’?ﬁ."*?’w@fiﬂ-':m@ﬁ%?fﬁi?;f__ T S NI 80 fiemly conneeted to the axle that the end pressure o
S e Be it known thas T, JAMES K. LARE, of Chicago, | on'the cluteh to preduce the frietion cannot possibly - -
oo in the county of Usok and 8tate of Ilineis, have in | move the fomale pars out of its true position; but to =~
Gl Cvented B new and useful Improvement: in Traction | aveid the fiiction on the cranks may place collars on
. and Locomotive-Enginas; and I do Liereby declare | the shafs nost oo o hube of the wheels.
Coadnt U thet the following is 4 foll, clear;and exact dese - These main drivipg-wheels B are intended to he - .
D ' used mainly whep the carriage is runcing along alevel
or pedrly level read, and at the highest rate of gpeed .

e o rag 18 & lnll, clear;-and exact deserip-
i tion thereof, whish will enable. others skilled in the. !

S e to make and use the same, reference being had to® , _ g .
. e accompanying drawing forming part of this spe. | or Shereabouts, for which it is geaved when con-
oo oelfletion, T PO o i neeted with them bub for going up steep gradients, -
o Myiﬂ?ﬁllﬁﬂlﬁr ElatBStﬂtl'&ﬁtiﬂﬂ-engineﬂﬂ ﬂﬂdcﬁn- ‘over h@ﬂ?}" 'ﬂﬁaﬁg,(ll' for dmwing heﬂvleME,\VhEW o
Sono et glegs In certain improvements, which will first be de~ | it is. desim%,la' -thab the ecarriage should proge:d
.. uoribed, in connection with all thaf is necessary 5o 5 Jlowly, it is necessary, in order to admit the engines -
o+ o full understanding thereof, and then clearly specified | 'to ran as their maximum speed, which they must

{ . in the summary orelaim, -~ 0T R o o maintain their maximum power, {o reducs the
F | Fiuro Lrepresena  sidecovation of my Improved | motion of the driving-wheels relatively 1o the en.
Lo machiney o st o L oaines,” In some eases it i§ detirable.to do thig with-
<L Figure 2 is a longitudinal sectional elevation of the | out stopping the machine. - Yor effecting’this change
U samey e B TR S ‘1 employ z secondary set .of. supporting-wheels, ¢,
oo Figure 318 & plan of the bottom; 0 1 preferably of smaller diameter than the wheels B
BRI R Figure 4 is 2 transverse section on- the Tine @@ of | and arranged for imoving up-and down on ke flame
[ R T o= oshift the support of the carriage from fhe main
0 Tigure 5 is a section on the line y y of fig, § 3| wheels to these secondary wheels, or back again to
oot Figure 6'is a section on the line 2 ot fig. b; and -the main wheels. I opérate the secondary wheels by =
Lot Figars 7 is a transverse section of a side bar of the | redncing gear connecting with -the main axles F?, go o
Chh o frame, P e - LSRR NCNE TR REN Bt they will be set in motion by friction-clatghes in =~
Cenooparts. oo T .. [I'being disconnected Simultaneously with the connee- ©
el 5:':?*-?--ﬁ-”lf"f-'ﬁ-'-'-*.':'5=:'-'Az.'telp-rﬂﬂﬁﬁ?mlﬂ?ﬁ?-?m&ili?i’.&f"ﬁ-f?f?m‘-’é; frame; | tion of $he said secondary wheels. - R T
i By the moin driving-wheels; © | ~. | . Forimparting the motion to the secondary set and =~ |
":fjf."-‘-}ﬁ"::?*}:'Q]‘f-'.-ff'5'--'-5?;':"'-;f?j-f':‘?.-0;?“367'Emﬂ'd&?’}f“-*.'tf'fiifét%ls';%f??f}?i-. B -reducing it I employ secondary: friction-clutches ynd =
oo D, the steering-wheels; - | chains G, working ‘over the drums G of thie female
l B theballersund SR e e ‘parts G of -the secondary fiiction-clutches, placed on
.o B the engines. o s T e main axle, inside of the clutches of the main
L ... Theé engines are connected b cranks ¥' on the | wheels; G* being the male parts of the said secondary
. drivingaxle ¥, which is arranged in bearings ¥°, in | clutches, Other connections, for example, cog-wheels,
.+ the housings %, suspended from the side 1ail A, . | may be used in place of the said chains, Like the

oo 0 The driving-wheels B are fitted to the axle o workk | arrangement of the clutches for the wheels B, the
. loosely thereon, and carry on their arms or spokes the. parts @'of the auxiliary clutches ate free to revolve
o female-parta B

- .
1

linki .

male parts ¥ __agﬁ_‘;‘i,jg..j.fﬂfiﬁtmm@mtch"' the male parts of | on shafs, brt not to slide while the male parts. |
el Y, ate splined or feathered to the axle 1, so as | slide %o and from the others, but ars feathered to the
o to be Tevolved by it, yet slide thereon to and from the | shate: S
e oparta B, for applying thie power of the said driving- | These elutebes being provided with snitable means

j::' | f-"ﬁ?héelﬁf'5{?5ﬁr?iﬂﬂi?f a8 required, also for relieving: the en- | fﬁr_'shiﬁ}ing them readily, it will be seen that the shift- -

- . ginesat firss starting, to let them attain a Ligh speed | ing for connecting the power or disconnecting {vom

Coe _Corresponding: 'ﬂ@;as_u?é-'j_'{lft'j_mweﬁ‘; %0 be applied | the mait shaft may be effected while the engines ave
“ oo gradually by foreing -the  clutches: together, so that | in motion, so that not only for starting, but in cage = =
Ll T the will slip to some extent until the carriage attaing | such bad roads are eneountered as to overcome the
B . - soficient motion to 2dmit of forcing them whejly to- | power and graduslly stop the ‘machine, the engines

AR ﬂﬂetﬂﬂei‘,m{n&kﬂmﬁ ‘eonnectiony complete and posi~ { may be relieved and allowed to attain high 8speed and o
e T e g T T T momentum, as.before described, fOF"Etﬂl‘ﬁnga;ﬂmﬁﬁll-ﬁ&,. R

. Tt will bossen ot the hubs of the wheeis B bear | be..bronght inte connection again 8o as fo force tlie”
v agoinet the bearings B! ‘of the axle, which in ‘turn: wheels over temporasy obstroctions. ¢

| oo ot s er By of e o, vt | T s, O Sotions,

vlutebogfa”

[ o . . '___I.l '
1 L .-. I."l A ' *“I..._.._I _-I - - ) | : . ..:. :' ’ ) ot




this manner, it is necessary to constiuct- the friction
surfiices upon such an angle or pitch as te insure the
greatest possible measure of adbherence, while in ¢on-
tact, withou, offering too mmuch, resistance to the sbiit-
ing-bar when releasing or disconnecting the parts;
and, while affording the necessary amount of adher-

ence, they must also be protected from grinding and -
cutting, and be capable of slipping, to let the engines.

‘overcome the inertia of the wheels withont injury to

the parts. ‘I'herefore, I make the bearing surtaces of .
these friction-clutches on & piteh of one inch rise o six.

or efghis inches in breadth of face, or within the Angles

of frgn 7 degrees to 10 degrees from- the line parallel
" ith the shaft,and run them in oil or otber lnbricating
“Buvstance, and have found, by practical demonstration,
tha elutches constructed within these lipits possess
“a very much greater holding power, when gsed in oil,
-than others of the same size used dry, as ia the ~om-
Ion way; also, that the end pressure en the male
part, to cause the adherence and the force required
Yor separating the parts, are very inueh less than in
the commmon clutches, - | |

I propose, in practice, to make the male patts of

the clutches in two parts, divided on the dotted lines |
H, and connected by screwing the part H'into the -

other part, and securing them by set-serews ¢ other-
wise, 80 that the lost motion in the grooves for the

crotched shifting-bars H? dne %o the wear, may be.

taken up when required by screwing the parts H' fur-
ther in, or so that new parts may be substituted when
- they become worn. |

" "Phe erotched bars H® and H* are fitted-on a shaft,

He, supported in a stud, H', attached to the boiler, so

that they may move parallsl with the axle I to have

less wearing effect on the waalls of the grooved hubs.
The bars H* are conneefed to levers HE, pivoted at
H? to supports attached to the boiler, and . they are
connected at their upper ends, the one fo the serew-
shaft I and the other to the screw-threaded sleeve 1Y,
mounted on the top of the boiler, ncar the front end,
in the support I% |
The shaft I works in the sleeve I', and each has at
one end a hand-wheel, I* T}, placed side by side, 8o
that they can both Le turned together by one hand,
or one may be turned independently of the other.
The screw-threads of the said shafts and sleeve are
pitched in opposite directions, so that, by turning
them in one direction, the levers H®* will be moved
toward eaclr other at the top and from each other at
the bottom, in which case they will force the male
clutches X* icto the female parts IS and when the
shafts are turned the other way the clutches will be
disconnected. - .
The bars I' of the other.clutches are provided with
a similar shaft, I°, and sleeve I°, mounted in the top
of the support 1% and provided with hand-wheels I' TF,
for operation in like manuer., - |
- Mie axle ¢ of the secoudary set of wheels ¢ is
mounted inbearings ¢, fitted fo slide up and dewn i

glots, and tliey are provided with extensions ¢! at the °

inner ends;and & at the outer ends; the latter are
alotted for the application of the bevel-pinions ¢, on

the ends of the axle, and they are supported on the

. vertical shafts ¢, passing vertically through them, and

having collars ¢ withix hollow spaces in the said ¢x- .

tensions, or below them, for supporting them. -
These shafts ave serew-thréaded at the upper ends,
and screw through strong stud ¢’ projecting from the
frase, by which and the screws the said frameis sup-
ported on the bsaiings of the axle ¢!, when.the wheels
¢ are down upon the ground; for the purpose, and by
which and the Learings the axles aud the wheelgo

108458

Por effecting this 51'1iﬁinkg of the wheels ¢, to assume

the load, or to deliver it again to the other wheels, the

screw-shafts ¢! are provided with two bevel-pinions, ¢'
and ¢, one above the pinion ¢f and the other below,
both feathered to the serew-shafts, and capable of slid-
ing up and down, for gearing with the pinion ¢® or not.
They are mounted in s hent plate, ¢, arrangedon ver- -

' tical extension of tlie extension ¢ of the -bearings ¢?,

to slideaip and down, so that either pinion may be

gearddavitipinion ¢, the other being disconnected.
- For shifting the plate ¢*%, they are connected to arms

o, of a shaft, ¢ (or it may be the ends of the said

&
—

| extension ¢* of the bearings ¢

ghaft.suitably bent for the purpose,) mounted so as to
oscillate freely in the ends of arms ¢'%, attached to the
The shaft ¢ i8 provided with a shifting-lever, ¢",
by wlhich it may be oscillated to shift the plates ¢ to
géar either of the pinions with the pinions ¢’ or ad-
just themn so that neither will gear with them.
~ Onpe of the screw-shafts has a right-hand thread and
the othier a.left-hand, so that when gearing with the

‘uxle and screwing in their respective studs, ¢’y they

wiil move in the same direction. |
The operation of this apparatus for raising or
ing the wheels ¢ is ag follows:
- The clutehes for working the chaias G being brought
together, and motion being imparted to the wheels ¢
and the axie ¢!, which we will suppose it is designed
to move down upon the ground to take the load, the
attendant will move the bar ¢ in the right direction,
(which may be supposed to be from the boiler), to gear
the serews, so that tliey will be screwed down; this:

lower-

~will bring-the lower pinion ¢ up into gear with the

pinion ¢%, and the wheels ¢ will be carried downward ;

also the arms ¢ shaft ¢, and shifting-lever- ¢,

along. with shem,until & pin, ¢'% on the bar ¢", comes
in eontact with a.cam-plate, ¢, on the frame, which
will skift the bar ¢ backward enough to disconnect
the wheels ¢!, and throw the shafts ¢ out of gear.
In the meantime the attendant will shift the clutelies

1 of the main driving-wheels, 80 as to disconnect them,

and they will be raised above the ground, so that the
Ioad will be supported on the others, |

The pin ¢'® and the cam-plate will be arranged rel-
atively to each other, so that the frame shall be raised

as high as required on the wheels ¢, before the bar is

shifted. |
For sbifting the lvad back fromn the wheels ¢ to the
wheels ‘B, the attendant will move the bar ¢ in the
other direction, gay toward the boiler, bringing the
npper wheels into gear with the pinions ¢%, by which
the screw-shafts wiil be turned in the direction fo raise
the wheels, until a pin, ¢, comes in contact with the
under side of the cam-plate ¢*, and throws the bar back

to the middle position. While this is taking place, Mie
attendant will again gear the large wheels with the en-

gines, by means of the clutches.

If it be designed to effect these changes when the
carriage is running backward, when the motion of the
pinions ¢ would be reversed, and to trip the bar ¢' by
the cam-plate ¢, the cam-plate should be arranged so -
that it may be shifted to the opposite incliration ; that
is to say, to the dotted, line ¢®. | |

To obtain the universal motion required for the axle
of the grinding-wheels D, I provide the axle D', at the
center, with a disk or centinl ctlargeinent, D? above
and below the shaft, of the same thickness, and fit
it -auto cemters D to oscillate vertically within a
slatted enlgrgement, DY, of a vertical spindle,:D® pass-

“ing up tbpough a support, D° D7, attached to the

frame, or ¥ the boiler, which is permanently connect-
ed to-the frame, and down through a brace, D’ crotched

are in turn suspended from the frameé when raised out | at the upperend and hinged to the frame at D®:
Between the bottom of the support D?, and che top

of action.




= toprevent too free action of the spring, . -

S on a-pulley or ‘roller:at one
. similar roller on the other side.
oo Tt will e seen that this arran

./ ing-axle and the
. toturn freely in any direction that ma . M e Lt pe o as T
- the most uneven road, while it furnishes a very strong | - 1, The combination it a traction-en gine of two sets
. .and reliable supp

o gition of the axle, and also that. the oscillations of the | 2. ] _
'-t.._-;;_;g:f:;_jE;;a:_;iz_:;axlé;;m]:1-n-(‘,t';cra;gpﬁ;ﬂjei;ﬁ%am.e-:or_.i'nterﬁ-relin._'a_ny'tmy | pairs of "auxiliary supporting-wheels, made vertically - .
| | oo L adjustable, so that the weight of the machine may be

_ . wviththe driving-wheels. P & _ -
ct the frame mainly of one or more | thrown upon or taken from the said wheels;”'subst-;m--- L

-+t I prefer to construct th nly of one
S abars, forming the sides and ends, made from stri ps of { tially as. described.
- sheet metal or boiler-plate, bent into the U-form, repre- | ~ 3, 1 o
i:-}.:-i[5'Sénltﬁ'd-,-_i_n",'érbss-'SQ’ctidr;j_';;ii_':_'z"-__fig;"’?-'i’,fsmul inverted, also con- | and the connection of the saine by the one screwing

oo+ nected at the edges: at suitable intervals by the cross- | into the other, and by a. set-screw, substantially as

7 by the cross-plates b, whieh forni the bearing suifaces

o may be made in two ‘parts and
.11 center of thesides, is joined together, o
" This construction of the frame and housings afiords
i -1 the greatest possible strength, with the lest weight, | me this 18th day of March, 1870,
L and nakes besides a most convenient form for the at-{ -

. tachmeut of the boiler and other parts. = | ]
s My _i!"iil-‘"'.'m'femﬁnt’jifi:h'fﬁ;thé;fECOnst-';juct-it}n of the wheels |-
[0 consists in the attachment of two rows of the socketed '
~ 0 oups or ferrule M, by riveting or otberwise to the in-

ar path, and this segmental

D shaft D, pulley D', belt D, and 2 winding. | : of wheel
;;f'j-‘_ah:tft;:.;'D_‘_F,j-*the:if;]z;;tt_-érf-:_mﬂilh’téd on_the boiler near the | which I employ  add to the complete. machine stipe-

that this arra éméﬁtﬁf'the'gu‘iﬂl 1
guiding apparatus permits the axle

. 'stays K, secured by vivetsorbolts K'.© . | specified. = . LT
Lo I propose: to bend these bars at the ends on true | 4. The crotched arms, for working the sliding parts

C L a4 .

105,956

ceef _t;hjg.m;l;a,l_'g'éin'entD_‘_‘_: of the spindle, is placed an India | ner face of a broad thin metal rim, so that the spokes =
S :__j-.:r_rl;t_bbé_lj‘;o_r;ip_l;héf]Spr‘i@g;i-_I)!.F’;_-;:_.55}';_-;.. R may be fitted into them, at the outer ends, and pro-
:.f:;:?.f';j-;:;;};;fiéff'i_.;f-_'f?.;;;{f'r;-}_fl‘;'];e;’;ﬂpper:jendjpﬂ't_[jg;"spin'dle_ji';isj;-fpr(itridedf“wi_th anuf, Ject obliquely from each side across the vertical plane
i to prevent too fr lon-ot the spring. - .- | of the center of the wheel. Also, in the application to
e Aderotehed ton gue or hounds, D", are connected by | the spokes at the other ends, of the n uts N, to serew

o Urim, ;?1;!3'--?;:ﬁttéd5_2iﬁ'ffa_-"c_a'se';'l:_fgirm'ed--‘p_al_ftly by the curved | wheels will be very-firmly braced laterally.:
¢ ~front end of the frame, and partly by a curved plate, |
:;iﬁ-’;'_{'i-}.'Q-DE?’;;;?i_su_s,'pén'ded_r.éi__fl'fi)_m;i:ff_'th_e frame, so that it'may slide

- back and forth ina circul

It is obvious thiat my improved mode of applying -
the power and shifting from one set of driving-wheels
o ¢k and forth in'a ¢ h, | il | to another is applicable alike to driving street cars, or
+ - wheel is worked for steering the carriage by & pinion, | to locomotives on steam roads, T

. theends of. the crotelied  part to ‘the.axle'ngar. each. | against the hubs, by whieh. the rims may be kept-ats
;{?.5'---'.;%,iwheﬁl.-‘,;':-a,ndzfat'th_e:'sj;_;ringing;‘énd‘i‘to;a toothed segmental | all times in any required degree of tension, and the

It is also obvious that the secuiiddrjr set of wheels

S 'ty conv,eniejit_;:f'_l:'_fe"}ich;i:sfs*tl_le-*:'t'_ttezndapt; and | rior facilities for use as a portable engine, as either sef
._fi;3_§j{;;-j§;‘.'_='p;-m',idi?ﬂ?_With;a_=11,atid4x\7llééliff'f_dr_f_t’urning, it. - The belt | of the driving-wheels may be employed “for working
Lo passes.on ‘opposite ends of the steam-dome, and winds | the drivin g-belts, while the other set supports the ma-
on- . or -one side, while it winds off a | chine, the different sets affording' different speed, suit- -
o ed for different purposes. -- e

~ Having thus described my invention, . -

- .
-
"

I claim as new and desire to secure by Letters Pat-

ny direction that may be required by | ent—

and’; ort forit. - Also, that it will work | of driving-wheels, relatively constructed, arranged,
i .--:';.;'f§}§jfj':{fj-_:Q‘ﬁ'*ee]yé{'andﬁuuifor_l"tfl]y;-’_Lnﬁ'i}_ma,ttet"f:jxi-'lmt--,may! be tlie po- | and operated as and for the purpose deseribed. -

‘2. Providing a traction-engine with ‘one or fuore

- 3. The construction of the clutches in th.parté; j

o eireles; oF neard y 80, and connect the opposite sides by. | of the clu tches, arranged to move on the support H3,
oo tramsverse bius. o o o T TR | 1 & line parallel with the axle F? and connected to

., 'j'Eff':;’;fj_:‘.j.;-';_-g-g_f.:;.;-;:f,_-::-:.:§-Th"_'_-:llfbll':s,i_l}gs may-be cast in the form shown in the | the levers H’ and I%, substantially as specified. =
. planview of the bottom, fig. 3, with side plates @ to |

9. The combination with the pairs of cluteli-shift-

]

ﬁnthe boxes, and strengthien the. side plates laterally. | independent action, substantially as specified.
. 'The housings may be slipped on tlie bars before they. |

it the outsides. of thjé.?-bm.'_-Ai;ﬂndj{;iin'ed";belmv the bar | Ing levers of the right and left serew-threaded shafis
| 1 LI' and T 1% arranged for joint and simultaneous or

6. The combination with. the shifting-lever ¢ and

?

i

the reversiug_-_pinions,-'substaﬁtially_as specified. - =
. 'The above specification of my invention signed by

- Witnesses: L
- Guo. W. MABEE,

[ are bent to form the ends, or before the bar A, which | the shifting-plate ¢* reversing pinions; and the serew-
‘Joined together at the | rods ¢, of a cam-plate, ,fur'automat-ically;discunnecting |

- JAMES E. LAKE:
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