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My present invention relates to improye-
ments in geared locomotives of the Shay
type that are especially. designed for tractive
force and power at slow speed, and applica-

6 ble for use on steep grades and sharp turns
or curves with small radius on railways.
In carrying out the principles of my inven-
tion the locomotive is equipped with a pair
of four wheel trucks, and the wheels, in
1o pairs, at the sides of the trucks ave coupled
together by the usual connecting rod. A
~plurality of engines, of the vertical type are
employed to operate a crank shaft, and
power is transmitted to-a longitudinally dis-
15 posed, centrally arranged, flexible jaclkshaft
and by -means of the jack ehaft power is
transmitted to a driving axle of each of the
front and rear trucks of the locomotive.

As is well known this type of locomotive is

20 subjected to excessive wear of its operating

parts, which require frequent replacements

" due to friction on account of the steep grades

and sharp curves on the railroad.employing

such locomotives. By the utilization of the

25 novel combinations "and arrangements of

arts invelved in the locomotive asimproved

gyr me: the drive .mechanism, transmission

mechanism.and - gearing, as well as the .con-

struction of the trucks, are adapted to render

30 the required flexibility for a smooth running

logomotive in which ‘the friction to a maxi.
-mum degree is eliminated,

The invention consists. in .certain novel
combinations and arrangements of parts as

35 will hereinafter be more fully pointed out
and claimed.

In the accompanying drawings I have
illustrated "one complete example of the
physical embodiment of my invertion where-

401 the parts are combined and arranged se-
~ecording to the best made I liave thus far de-
-xrisedmﬁor the practical application of the

principles of my invention. :
Figure 1 is a view in side elevation of a
45 .geared locomotive involving the features of
my invention. :
igure 2 is a plan view showing one of
-the trucks (the rear one) and a portion of
the driving and transmission mechanism for
50 imparting power to the wheels of the truck,
it heing understood ‘that the front truck is
su ‘plielii with power in like manner.
. Pigure 3 is an end view of the rear truck
a5 at line 3—3 of Figure 1.

Figure 4 is an enlarged detgil sectional
view showing the lubrication means for the
Journal bearings of the truck wheels. =

Figure 5 is a transverse sectional view at
one of the universal joints of fjie driven,
seetional, transmizsion shaft supplying poy-
et from the crank shaft to the dlx)umg axles
of the front and rear trucks. o

Figure 6 is a longitudinal detail sectional
view of one of the universsl joints in the
flexible transmission shaft. T

. Figure T is a detail perspective view show-
Ing one of the adjustable hearing blocks of
the uniyersal joints. B

In order that flie general assembly and re-
lation. of parts may readily be ypderstood T
have shown in Figure 1 2 locometive
equipped according to my jnvention and
provided ywith the wsual steam boiler 1, cab
2 and fuel und water compartment 3, these

parts being illustrated in conventional style

und snpperted ‘f;rom the steel girder or un-
derframe 4.of the locomotive, ~The locomo-

tive is supported on a pair. of four-wheel

trucls as 5 and ¢ which are of subsfantially
similar construction and adapted for use as
the driving power of the locomaotive.

7 and 8 and 9 and 10 and the pairs of wheels
of the front tryck are cou led together by
connecting rods 11 :while tge avheels of the
bairs on the regr truck are conpled together
by coppecting rods 12. The wheels § at t{:e
opppsite sides of the front truck apd the

wheels 9 at the opposite sides of the mpar

truck are psed as the drivers of the regpec-

tive trucks, and of course the -connecting
rods transmit power to the other wheels of
the trucks.in order that the maximum trac-
tive force may be employed. The truck.
wheels are counterbalanced .as ysual, and
flanged, and the.truck frames pre provided
with a flexibility that compensates for the
flanging of all of the traction wheels.

Each_truck is provided with a king or
pivot pin-13 that co-gets with suitable parts
aon the underframe 4 of the locomotive and

the piyot.pins ave carried af the longitudinal

center line of the locomoative on the trgns-
verse bolsters 14 of the trucks. These bol-
sters 14 are resiliently supported by springs
13 and the hottom holster 16, the latter ar-
ranged parallel with and below the resilient
bolster 14, and the latter is gnided in its
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vertice] moveroent in vertical alols 167 of the
truck - sideframes 1T and 18 The dde
frames which axtend Iongitudinally of the
locomotive, ure avehed and a3 e in. Fig-
& ares 1 mé @ qpe loceted within: the wiesl
“space of the trueks and connected af their
—ends by the dewnwardly arched bolshus 19
and 20. The side frames st their aads wid

the end bolsters 19 aiid B0.are couneted by

w ghe anployment of dﬂwlﬂe aha:zk:lﬁ ol Pod
.21 egelt of which comyprises-a puir of bear
sleeves with thiedr oxes extendrgr of Lines at

nedve the jowndl snds of the dde frame
L xmd of the end bolsters, to provide for tha
vapired fewibilicy at the fremt snd pesr

of the tenck Frams,.
Tha driving nxls_for nely truck is eig-

mﬁjmdfhs&r? axieaﬂmhmmir
E o g?l' totnhztﬁmﬂﬁhﬂﬁfﬂmmdfﬂ

8 irdiented: fs &
and 24 with a .
suppocting the locer
A% saen in Figores 5,; thn haarmql mmfms:a
an upper block 85 k ol ulid

R Y rf;h.t 25 through which oil may few,

. frorr wn oil o labricant cu &:ﬂsﬂmﬁ Lo-Eha

#ide frams ag at 2"" and theit through, hols

967 to this journal. The dower bearing block

(md emh wxle had a journ
jal iype of bmnn, :&lf

93 yeste upon the supf‘ oxling plate 24 of the
= gide: f,za.clirg,, -and these

p g}ﬁn&r and lower Lear-

ing hlai interocked by means of de-

pending Jugs 30 ou the upper Hock that it

¥nto com ftiey moptizes or alots 31 om - &
* the fower block, the whole being bolted in

43 podition in the slde frames.

As there ig deviloped pat- amonnt of
oals-

friction batween the w and the side

fragics ol bcm‘::rhmg members of tha side.

frames; due to-the relybive movemeat of fha
w0 wheely gnd ' gide framos of the

ﬁmdm angd. c:uri*es‘ I provide sdditional fu-

ricating mesns as indiested in Pigure 4
‘which comprize o sémi-cirolar flange 82
having sh oil distribiking channel 88 to lu-

45 hriesbe the cuter vertioal face of the Wheci
hub 8% - This' flange 82 iz intagral with the
- upper. heari zn,t!hhaacTc and ia locutad at the
_inner gide of the side frimp between tho lat-
mr lmd the wheel hih, and ik will be appar-

arte c:maed by relutive moveinent of
et gide frimes.  IE will bé va-
demtoa& of cr:rmrs Gagt-oll of the wheel-tubg

Ench truck iz providéd with a section o2

85 of the flexible teapsmisdon shadl whieh i
“located wlong the Fongitadinsl nxis a‘f the

- Jooamotive to ingm,

i Jatersl moversent xafh
- as-the locomotive. ronnds cgrves or passes
tryed vemcai irregularifies in the roadbed

of the soileond. Tlhis shath ssetion is pro-
vided with o bev.fe'[ vinion 36 thot meshes

& with afbevel gesr 87 on the driving shaft or

=) tﬂnsmmn

Jg3-to one snother afid. these glzéves

teacks on,
“ehiftad:

t(‘ﬂ winch. telescapes

»ﬂ;a,it Bemtltm @8,

that tho. ail iz ﬂxsh'ibuf&d bettetan tha - conuscted:
n.nd “huby to ‘redues friction: Bebwean - Wi

g minigsmn fexing or

axle 22 of the truck st the rear, or axle 2%

i tha frant treck,  The gear and pinion and
ghafi section 36 ars enclosed in o gear Lousing
compricing the upper gection 39 nod lower
stction 28 which ate belted togother in usaal 70
minner.  The end: b@iﬂtet 1% of the truck i3
utilized to suppost ar housing sad fo
that end i fagligned mg z pair of cenfrally
Yocated, spasd, pevforated c:m: 40 between
syhick 2 mfmntuﬂ lug 41 of the housing fits. ¥s

ol o bolt 428 el to seeure Hhegs pords to-

gethar, The mear end bolstes20 i

ks pro-

vided: with these perforated cars 40 in. mder=

that the end boleters may be interchunged in

ense-of Lreaksgs of pmt{g, &
Power may be supp led In}m a auitshle

HOLILRy hera ma_zram thires vertical or

upmght L 43, da ;mﬂ 4,!1 looated at the

vene of "= or-amd in. gonveniant position

d of ﬂm ug .

cib B of ‘the. fmmmﬂm The
‘disposéd In o lon : it
of the kngitading uzntm: of t'Em ]ammc
und thefr piston. rods 46 are shown ns fm-
tivg power to the crank shafb 4T that ex- w0
5 dom ,..Eud.mmﬂ;f of the Incomotive and is
pled in benvings 45 that are suitably

e B3 JLL ahaft iz eqmpped with s low
spe v gear 407 and a highar speed gene U3
G lmr;l_, thcse. gears- gre degigied . bor e-pet
W;Eh oprg 51 and §2-on the contral section
fg tha ]nck ahaft or transmission shaft
dmpust-r.i nﬁun,g the langitudinal’ sxi of thie
lgoawnotive and journaled in besrings 4. b
The front teucl wheels are ﬂnﬁn from .
Ahe Juft 53 mcmgh & universat joint B, .
, ghaff section &7 snd a sscond urii-
ereal joint 43 to-deive the frint axle 83%
*lhc %fara 4% .and 4% on- shaft 63 maoy be 105
mamgnhmm of the latch apasl
Hg tT:uson rake 60 and a mnitalls ehift lever,
to mhsmge t'le apeed; of ‘the Feametive,
The power iz tromamitted from the cen-
il or m.nm gestm\n €8 Gvf the tmmsnnsawn
; deving -axl
hrough a universsl jam{ g1 and its sleeve
wer o polygonal: ghide.
nd this latter gection i3
k universal joint G4to 11¥
nés@ counected.

FEL

ai" sﬁhamntmlly ]ﬂm am:r;e, eamtmcamﬁ ﬁn&
provide for the fiexing of the ]
shaft, winle tlie t Jgsaepmg

adjacent

magytar telempm

eink-the |

:unc‘l at the emmz tame pmﬂdg., "

tinuoys drive ﬁ_tmugii fhe trenssission diafh, 15
The detsily of canstructon oi the univar-

sl jointa-gv in Figares 5; 6 uad

7 vwohtere the sections 35 and 6% wre shown as
counceted by one of thess ma]mnts Eqcl joint
cosprisas o civcular head 6% hoving in #s ¥
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face four L-shaped sockets 66, and these
sockets are closed by means of a retaining
ring 67 secured to the head by bolts 6S.
The end of the section 35 is forked as at
69 and the adjoining end of the shaft sec-
tion 63 is forked as at 70 and these forks ave
provided with bearing pins or journals 71
that are radially disposed with relation to
the axes of the shaft sections. These pins
are journaled in bearing blocks 72 located in
the L-shaped sockets and each block is fash-
ioned with a cam face 78 with which a wedge
or cam block 74 co-acts when the set bolt 75
is turned to adjust the relation of the bear-
ing block and cam block for adjusting the
operating parts of the universal joint, and to
take up the wear on the journals and pins.

.what I claim as new and

3

When the wear becomes excessive the adja-
cent sides of the split journals may be milled
or planed off to re-establish a tight bearing.

Having thus fully described my invention,
desire to secure by
Letters Patent is—

In a geared locomotive the combination
with spaced driving trucks and intermediate
transmission shaft arranged to flex along the
longitudinal - axis of the locomotive, said
trucks comprising side frames and end bol-
sters, double shackles joining the ends of
the end bolsters and side frames, gear hous-
ings on the trucks and connections between
suid housings and said end bolsters.

In testimony whereof I affix my signature.

OSCAR C. HOPKINS.
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