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To all whom ¢ m(oy CONCErn :

Be it known that I, JOEN MACLACHLAN, a
resident of the city of New Orleans, parish of

Orleans, and State of Louisiana, have invent-

ed a certain new and useful Improvement in
Railway-Carriages, Tramway-Cars, &c.; and
I do hereby declare the fol]owmg to be A full,

 clear, and correct description of the same, ref |
-erence being had to the anunexed drawmgs, |

making a part of this specification. .
This invention relates to the construction of
railway- -carriages, tramway-cars, and other ve-

for causing the axles of such ‘carriages to as-

~sume radial or normal positions in traversing
sharp curves, and enable the wheels to run in
planes tangential, or nearly so, to the curves
of the ralls, S0 a8 te admit of long ecarriages
turning these curves without i Incurring the li--
"ﬂ)lllby of being thrown off the rails, or wear-

ing the wheels or rails by excesswe fr 1et10n,'
W hleh has heretofore been usaal.

In order that the nature and novelty of my
invention may be fully understood, I shall now

proceed to describe the several ﬂﬂ‘ures on.the.

drawings, which are hereto a;ppended for that

- purpose, the same reference-letters indicating

30

35 ¢

40

the same or like parts in the several figures
where shown. '

Figure 1 1epresents a side elevation, partly

a railway (...ar or carriage provided with my in-
vention. Fig. 2 represents a plan view of the
same, said view being broken atthe middle to

allow the two halves to le presented on an en- |
larged scale; and Figs.3and4represent trans-

verse vertlcel sections taken on thelines 3 3
and 4 4 of Fig. 2.

Relerring to these figures, 1to 4, the carriage
body and framing, which may be of the ordi-

~ nary construction, are not shown, but only in-

~bound frame Z, which carries the whele ver-

45

%2 wheels, 2, ranged in pairs, (torun on the oppo-

dicated by the long, lower, herl/ental rlgul or

tical framing of the sets of passenger compart-
ments and fittings above it, all as usual, and
so not further indicated in the dra,wmgs In
this carriage and arrangement of the i Improve-
ments the whole is shown as carried on six

site rails, 2/ 2/, as usual ,)One on each oppes.1te'

- 1end of three exles a center ene, a, and two

outer ones, a’ a', aml mounted in their bushes
2" and horn- plates , all so far much as usual,
but secured at gleater distances apart on a 5
central and two under swiveling frames, A and
B B, respectively, with the exles and Wheels |
near the middle of these frames.

‘Thecentral frame, A, 1sconstmetedef stlong |
malleableiron or steel anﬂ'le (L) or tee (T) bars 6o

| riveted togetherlong 1tudmally and transverse-

ly, and terminates at each end in an angular

part, A’, in which the eyes A/ of their swivel-

| ing _]OII]tS are formed, and where the central

axle-framing, A,is ceupled to similar eyes, B, 65
in the adjacent engled ends, B’, of the outer or
end axle-frames, B B, by swivel pins, studs, or
prvots b at each end of the central frame, A,

on the central line of ‘the carriage in its nor-
mal position—that is, as when the carriage is 7o
traversing a straight line of rails, and prefer-
‘ably near the mid-positions between the cen-
tral axle, ¢, and the end axle, ¢’ a’, and the car-
riage - frame 7 is attached to the two outer
swwelmg frames, B B, by a joint-pin, ¥, in vz
each, placed nearly mldway between the een-

ter of the outer axles, ¢’ a’, and the swiveling
Joints b of the fmmes A B _B in the longitudi-
‘nal center line of the whole, The inner angu-

or beg1e, B B, overlaps the outer ends, Al, of
the central bogle frame, A, and may have seﬂ'- |

1n section, of the trucks and under- frammg of | mental bearing - surfaees between them, as

shown by the dotted lines at A* and B* in
Fig. 2, so,as to gwe lateral and horizontal 8s
| steadmess

The joint-pins b are ﬁbted into and passed
through strong flanged bosses or disks a’ «?,
preferably made of steel, offering an extended |
bearing-surface to each other horizontally, and go
these disks are securely held in the eyes A
and B’/ at the ends of the frames A and B B.

1 The inner end of each outer swiveling frame

B 1s tapered toward the center at B’, where
each is formed with or terminates in A strong gy
iron or'steel bar or longitudinal arm, B/, pref-
erably made in one forging, with the eye plece

B’ prolonged and entering between a pair of
plates or flat surfaces, C/, formed on the ends

of oscﬂlatmg levers b JOIHtEd at their inner 100

ends by pins at the mlddle part of the frame
| A, and these levers are pressed or held qgamst

lar end, B/, of each outer swiveling axle-frame 80
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the terminal projecting ends or arms B/ of the
outer axle-frames, B B, to keep the arms B/
and bogies B B in theilr normal longitudinal
position by means of spiral springse, surround-
ing short transverse rods or bars ¢/, which are

jointed to the levers C, and are made to over-

lap cach other and terminate in collars ¢/,

which retain the springsin compression when

either of the levers C 1s acted on by the axle-
arms B/; or this action might be effected by
separate or duplex blade-springs or drawing-
springs acting direct or through snitablelevers,
When the wheels z of either of theouter bogie or
axleframes, B B,enter on a curve of the perma-
nentwayz’
IFig. 2, that bogie or frame B is swiveled partly

round on its central joint-pin, b, by its axle be-

ing forced to take the normal radial position
to suit the wheels, which are acted on by the
curved rails 2/, (ab by cams or cam-grooves,)

and the pmJectmg innerend or arm, B'", of the

front frame, B, presses back the splmﬂ' disk or
plate C’ of the lever C bearing against it at one
side, as shown, and as tlle carriage travels
fully on the curve from the straight line the
wheels of the central bogie, A, follow the rails,
and the rear end axle-frame, B/, also following,
acts in a similar manner by its projecting arm
on one of 1ts springs to compress it, (or, if a
draw-spring, toextendit,)and both axle-frames
B B thus also tend to press the central frame,
A, toone side, beneath the carriage-body, so as
to cause the wheels of the middle frame, A, to
take the curve with fheir axle in a radial po-
sition also; but as soon as the curve is passed

tered the projecting arms B/ B/ on the in-
ner ends ot the frames B I are drawn info a
straight line by simple traction of tie moving
train, but are also pressed back by the action
of the springs ¢ on the lever C, so as to place
and keep the under frames all in one longi-
tudinal hne steadily, if the action of the rails
on the wheels and axles should be insufficient
or irregular. 1f the carriage is traversing a
reverse or flattened S-curve, the one end axle-
frame or bogie B is swwelul 1n the opposite
direction from the other, so as to have theaxles
a’ &’ radial to the reverse curves, the opposite
springs, ¢, being compressed by theaction of the
respective projecting arms B/ B/ of the outer
frames, B B, on the ends of the levers C, be.
tween which they enter, and the central imme,
A, 1s thus kept in its middle or mean trans-

verse position with the wheels following the

rails.

The body orupper main frame-work, Z, of the
carriage 1s carried onthetwolower eud tmme.s,
B B, hv means of the strong fixed pins or piv-
ots b b’, screwed in them, and passing through

a short longitudinal slot, b, in a strong plate,

Z’ secured to the ca,rrmn'e body Z 1n the longi-

1511(111]:11 central line of the whole, screwed or

otherwise fitting into screwed eyes 0/ in the
main central parts of the lower frames, B B,
on which the carriage Z bears mainly at the

: as isshownat the right-hand side of

crencesituated nearly midway between the
cenfral Iine of each end axle, ¢’ a’, and the cen-

ter of the pins b 0, coupling the end bogies, B
B, to the central axle- frame, A. The plate

centers b'b",on which the carriage-body Z rests,
are thus slotted to allow of the slight play or
longitudinal motion of the pins ' in them or
motion of the slots b/ past the pins I/, when the
frames B swivel round under the carriage Z in
traversingacurve,the pins’centers /)’ being now
nearer the inner ends of the slots b’ than when
the carriage-frames are all in a staight line.
Thecarriage framing 7 is further secured to the
lower frames, B, partly to prevent longitudi-
nal vibration or play of the pins J’ in their slot-
ted centers, by having a differential curved
transverse slot, 0% formed in each of the plates

Z' of the carriage- ﬂammcr Z'yin which the lon-

gitudinal slots b are formed and a short way
from each of the fixed center pins, b’, through
which slots 02 )? strong pins 03 J° pass, and are
screwed into the lower end frames, B B; and
these pins O3 b® are {free to movein the curved
slots 0% > when theframes B areswiveled round.
Iustead of one pin )3 and transverse differen-
tial eurved slot 0%, two pins and longitudinal
carved slots outside and in the transverse line
of the central pin may be used for preventing
vibration or play of the carriage-body Z on its
supporting swivelingframe B in its angular po-
sition ; and the converse of this arrangement
of pms and slots may obvloml,} be applied for
securingthe uppercarriage-bodyor main frame-
work, Z, tothe lower ftx]e frames, B B—that is,
by forming longitudinal slotted centers b’ b'”
and fitting transversely-curved slots ? 0*in the
lower end frames, I3 B, and the fixed center
pins, O’ §’, and transverse moving pins 5* §’ in
the upper frame-work, 72 7Z'.

By either of these improved arrangements
thelongitudinal centerlineof the carriage-body

4 takes a position always tangential to the

carves traversed through the swiveling pins §/
b/, connecting the carriage Z to the swiveling
frames I3 B, which has the efifect of throwing
the weight of the carriage Z as much over the
outer axles as inward on the central axle, and
the weight is thus equally distributed over the
frames and wheels in the mean center line for
the time being of the under swiveling frames.

The upper carriage-body, Z, beingonlysecured

to the lower swiveling frames, B B, by the pins
b" b’ and &' b'! at or near the longltudmal cen-
ter line, provision is made for further securing
the carriage to avoid risk of its being canted
on these pins or lifted off the lower frames, B B,
by fitting pins or bushes d to the upper frame,
Z, at both ends, as shown, and at convenient
Intermediatesituations,if required, which pass

through and are secured below plates D D’ in

both frames B Z, slotted longitudiunally and
transversely to allow of free play of the slide-
pins when the lower.frames, B, are swiveled ;

and the central bogie, A, may also be similarly

secured or steadied tothe uppercarriage-frame,

Z, by bearing-plates or by pins working in slot-

plate Z', these swiveling poiuts being by pref- | ted centers.
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The -slide-_pins d are preférably made in the

slide in their slotted plates' D D’ freely, with
broad rubbing-plates and washers, with india-
rabber disks between them at d/, tightened up
by a bolt, d”, passed through them and the
sliding bush or pin d, and tightened up above

or below the plates and rubber disks d’ to give |

any desired degree of friction,with the elastic
sate ylelding of the india rubber to prevent
breakage. | . e

Fig. 5 on Sheet 2 is a sectional. side ele-
vation; and Fig. 6 is an inverted plan, show-
ing part of the lower framing of a railway-car-

riage fitted with a modified arrangement of

Iy improvements. In this modification the
carriage-body Z is secured to the outer swiv-
eling frames, B B, by pins ¥’ b’,working in slot-
ted centers b b’’, as described in reference to
Figs. 1 to 4, and the swiveling frames B B are
also connected in the same manner to the cen-
tral frame, A, by the joint-pins b b; but the
long lever-arms B/ B/ on the inner ends, B,

of the outer frames, B, in this example enter

between long levers C, jointed to the angled
ends of the central frame, C”, and which are
kept or pressed in contact with the arms B’/
by means of long blade-springs ¢, fixed longi-
tudinally on each side of the frame A, but act-
ing transversely ou shoulders ¢?, formed on

the lever C, the resulting action of théarms

B"’ on the levers and springs, and vice versa,
being substantially the same as described in

: reference 10 Figs. 1 to 4.

35

. 40

45

5O

When continuous brakes care fitted in com- |

bination with my improved axle-radiating car-
riage-frames they would be constructed, as
shown in Fig. 5, to the outer swiveling frames,
B B, the air-brake cylinder E being bolted to
the outer ends of the swiveling frames B B of
each carriage Z,soastobe moved with it and so
be applied through the ordinary arrangement
of rods and levers ¢/ ¢/’ directly to the outer
wheels, 2, of each frame B, -

In these new or improved constructions or

.combinations of radiating frames for railway-

carriages any of the ordinary arrangements of
combined orseparate buffer and draw springs,
with their rods and other fittings,would be ap-
plied to the end frames, B B, which for this
purpose would be formed with strong ends

- B¥, preferably of beams of hard wood bound

53

6o

to the iron framing B, through which the rods
R and » would slide with their buffer-guide
bosses and heads R/ R”, and draw-hooks 7/
outside, all fitted to work at the proper height
off the rails, as usnal. - |

~In Figs. 1 to 4 an ordinary arrangement of
bow - blade spring S is fitted to slide in a
strong guide, ¥, in the center of each frame B
as near the inner end or swiveling eye B/ as
possible to allow of good long rods. The in-

ner end of the hook-rod » is secured to the cen-

ter buckle of the spring S, while the pushing

‘bosses or blocks R? at the inner end of:.the
‘buffer-rods act on the free ends of the spring
3, which thus acts jointly for both the buffers

!

frames.

and draw-hook-; but either or both of these
might be fitted with separatehelical or conoid-
al springs at the inner ends of their rods.

When it is desired to couple the draw-hook
rods + ¢/ at each end of these tliree carriage-
frames A B B this may be done, as shown in
Figs. 5 and 6, by connecting the inner end of
each hook-rod # to the center of a short swing-
lever, r’/,and two rods, '/, to the ends of this
lever +//, with links or short chains at 7 to
work round the swiveling-joint disks a’’a?and
inward between the frames B'B and A, con-
nected by the long rods 74, crossing each other
at the center over the frame A. This arrange-
ment of continuous draw-rods would allow of
the swiveling of the frames A and B B, and
compensate by the reverze angling of thelevers
r’“ v’ and theircrossing-rods 7%, and when the

70

75

8o

85

same bow-springs, S, were desired to answer -

for these draw-rods r and.buffer-rods R the
links #"/ could be madeforked topassthe spring,
and the rodsr, fitted with a cross-head, ¢, with

eyes at its end #/, sliding on the buffer-rods R,

and acting through these and collars ¢/, se-
cured on them on the spring S: but in this
arrangement the draw or hook rods + might

“be fitted with the ordinary helical or conoidal

draw-springs, and so dispense with the cross-
head ¢. Although the frames of these oscil-
lating under frames, A B B, of the ‘carriage
have been shown and deseribed as constructed

‘of wrought angle (L or T) iron or steel, it is

to be understood that they may be constructed
of bound wooden framing, or of compositeiron

and that the sunk flange-joints a’/ a2, coupling
the frames A and B B together, might be con-
structed in other ways to take the strain off
the joint-piiis b b, and the axles ¢ a’ and their
boxes 2/ may be fitted to these frames A B B
in other ordinary tyanners and with other or-
dinary forms of springs than the bow-blade

| springs shown, but in all cases so as to admit

of wheels of larger diameter than is usual
with ordinary carrying or four-wheeled bogie-

_9.0

95

[00

‘and wood framing, or in any ordinary manner,

105

1I0

Instead of the central _under;fr.:ajme-ﬂt-j-bogie, .

A, of the carriage having a single axle, a, and.

pair of wheels z'in the center, it may be fitted
with two axles and pairsof wheels set at some
slight distanceapart to give greater steadiness
to the central part of the carriageZ, and these
axles may be made to radiate or cause the
wheels to take the curves of the rails by coup-
ling their lever-arms to one transversebar and

115

120

set of springs,as in the arrangement shownin

Figs. 7, 8,and 9,Sheet 2; and by another modi-
fication the upper frame, Z, of the carriage may

12§

be formed or secured on the central frame or

bogie, A, which would in this case have its
ends extended and connected to the outer end
swiveling frames by springs fitted on them

. through the joint-pins,so as to allow these end

frames to swivel otherwise, substantially as
hereinbefore described in reference to the first:
modification,in which the springs are fitted to
the central frame, - |

130



- Another improvement of my sald invention :

- 'has reference 10 an Eai,ti"r':mgem‘ent?()f the parts

for swiveling
_ four-w heeled tramway - cars or railway - car-
SEEEE 5' Tiages for the turning of these round quiek |
SRy curves, and which 'is 'most isuitable for long
. vehicles, or where the ‘axles and wlheels hwe
. to be: placed far apart to give stability and
 steadiness to the vehicle with ‘the least possi-

. ble: strain-and friction in tarning curves, and
- of which one :modification or construction 1s
U shown in the longitadinal and: transverse sce- :
1 tions, and-inverted or under side plan; Ifigs.
0T, 8 and 9, respectively.
fi ﬂures, thm improved arrangement consists i1 i
mounting thetwo axles o/ o/ and: their wheels |
1’1" on: separatb siviveling frames or bogies B
B by eenter pins, b, and beflrm.ﬂ*fceniter?b b over
the axles, or n‘eaﬂv'so,; and h‘ide 'bealii’l'”"blf){,k‘i,;
0" b% to the under side of the main or under
ffmme, 2 2, 0f the tramway :car or carriage J,
having the long :arms B/ and BY, secured to
their: respeetwe bogies B B, and connected in |
the center under the main frame 2'by the pin
and slotted joint % b'"/ at their inner adjacent
o ends, so as to radiate in turning curves to |
-+ either side, and equally the ledduw bogre and
oooits axleand wheels through its lever B" or BY;
. as the case may be, always turning the other
EEE “and axle radially: to the |
. curveof the rails 2 they may be passing for |
00 the timebeing, all asshown in thGSBﬂ“‘llleb, T,

10

.
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or: trailing wheels

and radiating: the: two axles of

SENE 8, and 9, and Subsmntlally as deseribed in. 1‘ef
NS éurence.to the end axles and wheels and their |
bogies, indicated by thesamereference:letters, |

and having a connection at the center jolnt, b,
to the under sides or edges of the main frame
2 by the two spiral or other springs If, which
would always tend to keep the swiveling arms
or levers B/ B/’ in the straight line, and also
bring them and their bogies to their true nor-
mal position after turning a curve to suit the
straight line of therails or tramway zz. When
this arrangement 1s used for tramway-cars to
be drawn by horses or a separate traction-en-
oine the bars B/ B/ or other equivalent would
be prolonged out toward or beyond the eunds
of the car 3, or its platform 3 at I3%, where

they would be coupled by an eye 01‘ other
equivalent to the traction - couplings of the
horses or traction-engine beyound 1t, and which

in turning the curve would really steer the car

by one of its levers B? round the curve by si-
multaneously swiveling both bogies radially
as they entered the curved line; but where

traction was not used, as for combined steam |

and passenger carriages, any ordinary arrange-
ment of steering-gear, such as used on road
steam - engines, with segmental toothed or
chain wheels and pinion, which would right
themselves when not in action, might be fitted
in the advanced bogie with hand-wheel and
spindle carried on the platform 5/, for steering
the vehicle, and radially-swiveling axles and
wheels in a positive manner equivalent to that
described in reference to the levers B’

The central bearings, 0/, round the swivel-

Referring: to these

4 956,346

ing pins b of the bogies, are forwed with a -
;hollaw recessed jaud bearing part,
‘bearing projecting down 1nto ths e p,ll_Le_part
which may contain ' the o1l or:other lubricant
used for reducing the friction of this bearing,
| either with or without a few layers of: woolen
fabric b or:other equivalent, which might re::
taiu thelubricant and deliveritito the bearing-.
joint ¢: ¢’ as pressed: out, and, ;
‘this joint might be fitted with a spiral india-
rubber or other ‘block: or eircular spring,
round the pin, to assist in: taking the strmn=-
off the bmuuﬂ ¢ and: prevent ci]lO(.:]xS or: break-=
:1geoftheseputs.,-ce:= EEEEEE
And although only one cude oW d:ll(l p'ur of

wheels 141 hwe been shown in; Ifigs. 7, 8,

and 9 as mounted on each: bogie B, it is to bb
understood that two axles, each; with: its pair:

(to 9.

t, the uppel
7O

when deSlI"ed,

Gyl ]

of wheels, might be mounted close to each. . .

TQ0

the main axle @ or a'; but as this does not -
2

seem to me to be a durable or satisfactory
mode, I by another improvement fix the one
wheel 1/ on the main axle ¢/, whichrevolvesin
its bearings 1/ 1’77 all as usual, and fix the
other or second wheel 1/, on the outer end,
close up to the béaring 1, on that side, of a
hollow shaft or spindle, a*, mounted on the in-
ner main shatt, a’, as seen particnlarly in Ifig.
7, preferably with end bushes, o/, fitting the
inner shaft, so that the center part of the hol-
low axle «® can form or be used as a box for
containing grease or other lubricant, and al-
low the two axles a/ a* and their wheels 17 1/
to turn in reverse directions while being swiv-
eled or radiated, as described, with very little
strain or friction, and yet allow both axles to
revolve at the same speed without turning
upon each other when the wheels are rolling,
as usual, on the rails, and cause little wear and
tear of the bushes a'/ of the hollow axle a®

- Having thus described the nature of my satd
invention and the manner of performing the
same, 1 have to state that I do not confinemy-
self to the precise details herein desecribed or
delineated; but

What I consider novel and ormmal and
therefore claim as new, and Gesire to secure by
Letters Patent, 18—

1. The combmatlon of under carria ﬂ*e frame,
Z, aqtd the three lower carrylumfrdmes, Wlth
their oscillating connecting-joints arranged on
their central longitudinal line, the reacting

105

110
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120

130

other on the bogie-frame: B, (as th many other. .+
Dogies, such as nsed for 1‘31[\1’;!3 locomotive-
se*nﬂ'me&,,) and so have these swiveled radially, 1
or nearly so, to the curve of the rails by the go 1+
arms B B/ B, bubslantmlly as. d{,sonbed i

;Ief{,rence to thesu figures, 7 SRR
. In all these arrangements or. mmbmatlonbg
?ot mechanism: for swwelmg or radiating the
| axleé w . of railway. and tramway vehicles, as gz i
“deseribed, it isadvisable that the wheelsshould ~~ .
be: capable of revolving loosely 11 oppostte di- -+
rections to.save: flIOthﬂ on them:and the rails .
and: assist the: smvelnw of the axles s and this
| has: been done heretofore by lllomng the one:
wheel 1/ or 1 to revolve loosely by its eye on @ -
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springs ¢ ¢’ and levers CC/,and the subsidiary | suit the curves of a railway-track, substan-
~slotted attachments and sliding DLushes, all | tially as set forth. |

constructed and operating substantially as and 4. The combination of coupling-levers B/ B/

for the purpose set forth. B/ 'with the under carrying-frames, A B C,

5 2. The combination of carriage-frame Z with | said parts being swiveled together to allowthe 20
the oscillating under frames jointed at b b,be- | wheels and axles to conform to the curvature
tween the centraland outeraxles, anoscillating | of the line of railway over which the cars are
joint, b’ b%, and connecting-frame Z to said un- | passing. g g

der frames, and differential slotted cam trac- Intestimony whereof I have hereuntosigned
io tion-joints * b all substantially as and for | my name. o |
the purpose set forth. | o

o . ' | | .
3. The combination of carrying-frames A B JOHN M_AOLA(’HLAN-

| C and the under frames with the actuating-le- In présence' Of— '_ |
> vers B’ B, and the joints or connections for | M. SCHLESINGER,
' 15 allowing the axles and wheels to oscillateto|{ ~ J.C. HUBBELL. |
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