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~ tofore done, while -
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‘and exact description thereof. _
- The efficiency of all locomotwe enﬂmes, 0.
far as their tractive power is concerned,; is |
"-'dependent upon the friction of the opposmo;;
surfaces of the wheels of such eng gimes, and
“the rails upon which they are to run, or what |
is commonly called the adhesion. of the |

90

wheels ‘this frlctlon other circumstances be- |
Cing ahke,, will be. ]:)roportloned to the weight
of the engine; the greater the weight of the
“engine, the:t"-e,:m:*ej the oreater will be 1ts trac-
R ,_31"0V1ded there be at the same:
“time sufficient steam power to emplo;r, over- |-
 come, O arrlve at the limit of this adhesion.
“Tere the rails perfectlv stable- and mﬂe\l-'ﬁ:

25

~ tive power,

30

To aZZ fwhom zzﬁ ma:J conceim. BT
- Be it Imoiwn that I, Ross WVIN,.:WS cwﬂ-,'“

": engineer, of the city . of Baltm'lore: mn the

ATEN T OFFIOE

ROSS WI"\TAN OF LAL’I‘I\IORE MARYLA\TD

LO GOMOTIVE STEAM ENGINE

Spemﬂcatmn Of Letters Patent No 3 201 dated July 28 1843 . co

S‘mte of Maryland have invented a new and

111’1]3r0ved manner of constructing locomo- .
- tive-engines with eloht ‘driving- Wheelq, the
“parts of which engine are so combmed and
arranged as to distribute the weight there-
o of Wlth O'reat BQU‘LlltV upon the eloht Wheels:{
and consequently upon the rails
tively and conveniently tlnn Ins been here-
the engine is at the same.
| 11 adapted to the curved
“railvoads of the United States; and I do.
hereby declare that the followmﬂ 1s a fu]l

time peculmrlv we.

- ble, all that would be necessary, therefore

to produce any requu"ed amount of frlctlon__
- would be to increase the weight of the en--|-
oine; but to do thls, in the actual state of
thmgs, wmﬂd be to waste a large portion
~ of the power apphed 1n deﬂectmo* the rfllls._j
- and, eventually, in producm

to the road; experience has shown that this |
- must’ take place unless the increased Wewht-;;
111 th]:'mwh the m-
~ termedium of an increased number of bear-
ing points, hence various plans have. been -

35
40 1

45
. monly employed.
~ fore, to have originated the idea of con-
 gtrueting a lecomotive enfrme Wl’[h eloht_*
 driving WhEEﬂS} but limit my claim ‘to in- |
50 vention to the hfwmﬂ S0 ‘brought together, |
 and combmed varmus Lnown elemcntarv'
 parts of such engines as to ‘have produced | ¢

~ one. whlch is substantnlhr new, attaining |

15 distributed upon the

~devised for constmctmo lccomotwe enﬂ'mes'_
“with four, six, or elﬂ*ht driving wheels in- |
‘stead of the two. Wthh hwe been most com-
I do not pretend, there-|
-'-.-'my locﬂmotwe engine is the tmnsmlttmo of

] pro ved |

, more effec-

“their boxes or bemnﬂs

.Q,re‘lt mjury

and effective than on ¢ *‘mV of the plans here-

_';.tofe::ole dewsed

the desn’*ed end in a manner more sim Jle:'_i’-_‘;; s

The first dewce or element in mv 11n~"

eg’ bemﬂ immov-

able 1.;1’((, 11 or’ end, p]ay of the axles in

;fou‘ound the curves of the shortest radius.
If two of the pairs of =
wheels have no more than the. usual- end
play allowed to them, the other pairs must
‘have an end play of about two inches.
| unusual end play may, however, be dis-
[;*pensed with altogether by
dle pairs of wheels 1?1thout ﬂanches
“of these modes of allowing the engine to run
upon curved roads has been 1‘esoz'ted to, and
_nelthel of them is clalmed as new in itself, 95
‘but is claimed as new in its combmfltlon_'_;-gf";.."-_ S
;w1th the other parts,- or demces, employed,,'_.;;;_.;:f.__:-.:__.'_"'
-- 111 my -locomotive engine.
The third element in the constructlon of-’f_f';'-
100
the power from the steam cylinders to theféfi G
first pair of- drwmﬂ—whee
j;termedmm of spur wheel
“distinct slmft or axle, Wthh spur. wheels: .~
oear into SI’I’l‘LH spur Wheels or pinions, on 105 -
the aﬁde of the ﬁrst p*ur of drwmﬂ Whee‘s ;{i? Ll

upon “our 1*()1(:13

This -

mahmﬂ the mid-"-

“through the -
S 'D].chud upon a -

locomotive engine, is the construet-
1ng it with eight Wheels ﬁrle fixed upon. .
f;thur axles, and the a:fxles preserving their
pamllehsm to each other, whether runnlna_“-"f'_-'_-:;.f
-upon a straight or a- curved road; the bear- -
1ngs, or boxes of 'said ax R
“ably attached tcr a single- permanent frame
‘upon which the steam engine rests. -
-observe, however, that thls first dewce, or
‘element, may be modlﬁed bv using: . threei._;__;;.;--i-:-::_.
pair of driving wheels only, instead of four
| pair, such six-wheeled locomotive being com- "

bined with other of the devices, or elemen-l
‘tary parts, to be presently mentioned, in

;: 60 o |

T will 6 5

stch manner as by their combination to pro-“;;;f ER
~duce a machine hwuw'powers and properf[ G
._t‘res which are. subst‘mtmll? new.. .. S
To allow of the use of six, or'of elo"ht'_
‘whee]s, with axles permmenﬂy p‘lrallel to
each other, and at the same time to enable o
the locomotive to pass around curves, and
‘on turns-out, T introduce a. second element,
“or device,

311191'}’: I allow a. very conader—;f;}_éﬁj.5;:‘,:..--I.ﬁ_-ff--:_"'-

‘Where each of the - = ':f
‘axles is allowed to- h:zwe this unusual end
[ play; &bout an inch will. suffice for 7]351851110_-;_.;_2

D"Ch |



10

£

for an exemplification of the arrangement
of the parts by which this is effected, I refer
to the accompanyine drawing.

This drawinge represents a side view of an
engine having eight driving wheels, and be-
ing furnished with a vertical boiler, such as
has been patented and built by me, but not

in combination with an eight-wheeled en-
oine; nor do I intend to limit myself to this

or to any other particular boiler; the combi-

nation upon which I depend not rendering |
this necessary.

In speaking of the two first elements, it

~ has not been requisite to make any refer-
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- which I emp.

65

' to every experienced engineer.
B 1s one of the cylin-

~of the bOh of

ences to the drawing, as they are familiar
In this draw-

, A, 13 the boiler;
ders and C, a pltmm extending from its

piston rod, to a crank D, on the fifth, or

spur, wheel axle D’. This axle, or sha.J:t
carries a spur wheel K, at each of 1S eﬂds,
which spur wheels mesh into pinions If, on

the axle of the first pair of driving Wheels,
G. It will be seen that by chwnomﬂ the rela-

tive sizes of these spur and pinion wheels,

the number of 1"evolut1011s of the drwmo

wheels produced by a given number of
strokes of the piston, may be varied at pleas-
ure. The following is the manner in which
I preserve these spur and pinion wheels in the
same relative position to each other, notwith-
standing the vibration of the driving wheels
up and down from the action of the lever
springs, and. under the inequalities of the
road. By means of a link ¢, ¢, 1 connect
the upper halt of the box 0, of the axle of

the driving Wheel (r, with the lower half e,
" the spur wheel shaft D’ ; which-

arrangement, it will be seen, will produce
the desu"ed effect.

My fourth device, or element, is the trans-
mlttmo of the motive power from the first
pair of driving wheels to all the others by
means of connectmcr rods, and cranks on
their axles. In the drawi ng above referred
to, H, H, H, are cranks on “the axles of the
1‘espectwe pairs of wheels, and I, 1, 1, con-

‘necting rods, for transmitting the motion

from one to the other, sunultfmeously This
mode of tmnsmlttmﬂ* the motion to the re-
spective pairs of wheels, although not new,
is believed to be so in its combination Wlth
other devices herein mentioned, and is a very
important element 1n my arrangement, as
it 18 not only the most simple, but is con-
sidered by me to be the most eilicient and
durable manner of combining the action of
a number of wheels, so as to render them
all driving wheels; and it has not, as I verily
believe, been used in the combination in
oy 1t.

The fifth element in my improved locomo-
‘tive engine is the using of wheels of small
dmmetex as driving wheels. By wheels of

small diameter, I mean wheels of such size |

3,201

as those ordinarily used for rail-road cars,

say from thirty three to forty inches in
diameter, or about two thirds of the size of

those 1n Oenel al use for driving wheels, from

which they are therefore 1ef1d1ly distin-

ouished, as those used by me belong to the
clags of small wheels; a de%wn%tlon well
understood 1n commmon parv LJ,ncej AMONE Ma-

chinists conversant with the makmﬂ and
using-of locomotive eno‘mes

Small wheels
pass along curves and turns-out with much

greater hclhty than large wheels, and they
admit of the placing of the axles nearer to-
oether, and allow, the locomotive to be made.

%hortel than when larger wheels are used;

while, at the same tlme the weight of the.

engine is sulliciently distributed by them
on the 16 oad, for its protection and preserva-
tion. Such wheels have less tendency, also,
to mount the rail when the flange 1mpinges
against it, than a large wheel, when striking
with the same force.

The sixth device, or element, in my com-

bination, 1s the L,mployment of wheels of
chilled
cast-1ron. VVhen the engine 1s o be aulded

along curves, and by SWltches or other

means, into turns-out, by the pressure of the
flanges against the 1‘*‘1,11 those wheels the

ﬁfmo es of which are smooth and hard, as 1s

the rail more readily when the lateral pres-
sure takes place, than can be effected by

means of wheels the flanges and treads of

which are of wrought-iron. Wheels of
chilled cast-1ron, a]so preserve their uni-

formity of size and shfu:)e mtch longer than

wheels with treads and flanges of wrmwht—
iron; and although the adhesion 1'esult1no
from the weight of the eng gine, and on which
its tractive power depend 15 less with

chilled cast-iron, than with’ WmUOht -1ron,

wheels, 1t has been found that when the

whole ewht wheels of chilled cast-iron are
made avfulab]e as driving wheels, and the
engine is of a corresponding Wemht the dit-

ference in this respect 1s more than com-
pensated by the resulting advantages.

The seventh and last. clement of My com--

bination 1is the equalizing of the weight, or

pressure, throughout the whole system o1

propeﬂmo or drwmcr wheels by means of a
vibrating spring, or of a balance beam and
Spring, to operate on two contiguous wheels,
as used in an eight-wheeled engine patented
by Messrs. Eastwick and ILurlson._ In the
accompanying drawing, J, J, are lever
springs, the lower leaves of which are the
]a:}‘[lﬂ‘e,cstj and which vibrate on a fulerum pin
or bolt, at I; said fulerum standing mid-
way above two of the driving wheels, T he

L%L iron, or having flanges of chilled

the case with chilled cast-iron, glide off from
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sliding bolts L, L, extend flom the upper

boses of the drwnw wheels: to the under
sides of these springs near _
the effect of thls will be to prevent any ordi-

to their ends:



§ .:';nary mequahty cf ﬁhc ralls from. des’crcymﬁ :fz
“or :materially cntcrfcrmg with, the equality |
- of the weight, or pressure, upcn the two | -

 wheels correspcndmg Wlth thc sprmg ‘I]DOT’

15

. thcm

of them will produce a more perfect mu-

“chine than can be made where either of
‘them is omitted. These seven devices =iv,
 1st the use of eight prcpclhna' wheels, thc

axles of which are placed pamllcl to cmch

~ whole, or to

30

-39

- their axles.
‘diameter,.
chilled cws,t iron wheels, as desecribed. -
The equalizing of the wclnht or pressure, |
thmucrhcut the ‘whole - systcm of d];wmc
or |

45
o _whccls by means of a vibrating spring,

by a2 dcmce analogous thereto, as’ dcscrlbed
~ Neither of these seven. devices, or elements,
taken 1111111?16111111}7, al-

'_'5'(;? '-thouo*h 1 believe.- ﬂl‘lt the first. hqs ncver."

60

L

- or
wheels, in the manner described.:
-.-tr‘msmlssmn of the motive power from the
first pair of driving wheels, to all the others,
by means of connecting rods and cranks on
Hth. The use of wheels of small |
6th. The use of |
Tth.

is claimed as new

other, and are to remain perm‘mently par-.
allel durmo the action of the engine.
The cllcwmo of Suﬁi(:lcnt end pL,Ly to the
two or three of the axles, tc._:

enable the wheels to deapt themselves to

curvatures on the I‘G.:Ld or, in lieu of thlu_j__
end play, the omission. cf ﬂmchec; on two
3rd. The transmitting |
of the power from the steam cylinders to
~one pair of the driving wheels, through the
'mtermedlum of spur Wheels on a fifth “shaft ;'

axle and pinions, on the axle of thc |
4't]:l The

pair of the wheels.

‘as dcscmbcd

been reduced to. practlcc until it was done

by ine, but-as it is only in combination with
some of the other devices, or elements, that
the first is rendered eﬁlc1cnt I do nct 1n-
tend to claim it, excepting in its combina-
tion with three, or more, of the others, by

which - ccmbmatlon an enomc substtmtmllv

four: dcmccs or 'elcmcnts frst cnumcmtcd

“T'his, however, need |

and I} mitted to the first

ond.

'--ccmbmed with

Ing thels

my mVGIltl&lil, &11(:1 dcsuc tc 5ecurc by L

fters ‘Patent—

1. The constructmn and use cf Q- 10ccmc-fr--.ff

fncntly to preserve this pamllchsm durng

vided Wlth

wheels, by means of cranks on the axles ot'

+the whole action of the engine, whether run- -~
ning upon straight ior curved roads; the said
axles - hwmo sufficient end play to .Lullcw;_',?'s; o
‘the wheels, whcn the whole of them are pro--
{anches, to ELdELpt thembclvcs to
‘the curvatures of thc road; or instead of =
| this end play of the axles, the constructing =
~of two of the pairs of thcls ‘when eight
wheels are used, without ﬂ.mches the mo- ~
tive power from the steam engine to be trans-
pair of drwmo wheels, -
‘through the intermedium of a . ﬁtth aﬁdc .
.i'fumlshed with spur wheels, which gear 111’[(}.’._'815
small spur wheels, or. plIllOllS or thc axle
~of the said first pmr of driving wheels; and .
| the. power from these wheels ‘being trans- -
mitted to the whole system of driving =
said whccls and suitable connecting rods. 90 'f
The l*cSpectlve four parts, devices, or ele-
‘ments; above enumerated being: a,rranﬂ'ed and .
each other, substantnlly in
~the manner set fcrth 1n the torcﬂ*cmg SpE‘,CI- '
ficatlon. - o L
In the case thn six drwmg Wheels cnly T
are used the locomotive engine may be simi- &
lar.in all respects to that lnwno eight driv- -~
ing wheels, with the exception that ¢ one pair j1p0
“'Of wheels are left out, or are not so con-

_.;_‘twe engine, having either ¢ix or eloht driv-

| ing: wheels, the axles of which are placecl_f.-,:m‘-j'-_'_--5, :.
- '_fi --wpﬂl‘&ll@l to: cach ‘other,.and which are perma- ‘=
. '_whcels tcwa,rd e‘wh cnd of the ﬂﬂ‘mc fu:'e_.--._. :

- represented as much nearer tcgcthel than
~ the two center whesels. -
~be the case only where thc vertical bcllcr _-
18 used and it is done:in this case to faclll-:,_ '
' atc the getting at the ash- -pan.
“In the eight-wheeled enu*me abcvc de-—.
“scribed, I hcvc pcmted out seven several in-
tegral parts devices, or elements, each of
which has been sepmmtely used, or prop mcd"f
to be used, and the ‘whole. of whlc,c may be
combined together in one engine;

~ believe that thc (301111)111‘11:1011 cf the w hojc..
20

-----

ncctcd as to constltute driving thels the__j.._f-””' |

as when eloht dmvmo wheels are

a lcccmctwe thus constructed with six dI‘lV- .

tmned in my second and third claims.

-connected

| plan invented by me, I do hereby further =
declare that T do not cl‘um either of the
125
but that T clalm them cnly as
‘combined Wlth each other in the manner

‘designated in my first recited claim, a,nd;____{ |
W1th or-without-the rcspcctwe devices dcsw- o

nmtcd n my second clclm nor do I C].c]:ll]:l. thc

| pair not used as such not- havmﬂr cmnhcd IERREE
‘axles and connecting rods, while in all other . .
-1"espects the ccmbmmtwn would be the same o5 -
e used, and .

be combined with any,
.clthcr O thc thlc, of the devices men-
9. T claim, in combination with an engine
f constructed as designated in my first claim,
the apparatus for equmlumo the - pressur c.;}' R
upon -two contiguous wheels; Whlch appara- -
‘tus consists of a vibrating spring, '
| by rods with the boxes of thc dmvmﬂ wheels, =
‘or of a vibrating lever and Spring, cmlcoous- R
.j'-theretc in the manner des*cmbcd | SR
3. And although T have, as T bchcvc {ully"_f' R
| sct forth and demgnatcd the ccmbmatlon of
| parts, devices, or elements, necessary to the
_ | construction of a 1ccccmt1VL engine upon the. -
~ new in its operation will be produced. W hat
T consider as essential to the production of

such an engine 1s the combination of the ‘respective. pu'ts demcec or clcmcnts t%]{cn

;| individually
to which :mm ‘be: sub]cmed either, or thc |

whole, of the thrcc last, as may be preferrcd-
.’”by the. engineer. . -
Havmo* premlscd thuc much I (31‘11]1‘11 ‘LS i

120 --: R N
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arrangement either of six or of eight driv- | substantially in the mode of communicating 1¢
ing wheels in a locomotive, the axles of | the power to the first pair of driving wheels
which continue parallel, (and which con- | forming the third element of my improve-
stitutes the first element of the foregoing | ments.

claims) when actuated by connecting rods , _ TN AN
and cranks as 1n my fourth elemen?, and - ROSS WINANS.
having a lateral and vertical vibration, de- |  Witnesses:

scribed as my second and seventh elements Twos. P. JoxNEs,

in the foregoing description, but differing Jos. O. ANDREWS.
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