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~ ¢itizen of the United States of Ameriea, resid-
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To «ll whom it may concerw:

'FRANK F. LANDIS, OF WAYNESBOROUGH, PENNSYLVANIA.

'TRACTION-ENGINE.

' | SPE SIFICATION ;:fﬁ}:,ming: part of Letters Pa_,tent' No. 286,313, dated October 9, 1882,
| | o L Apgl_i.ﬁ:it'iﬁn filed December 11, 1‘.:‘-8&'.’*.. {No n;rﬁlef.? | |

" Be it known that I, FRANK F. LANDIS, a

ing at Waynesborough, in the county of Frank-
lin and State of Pennsylvania, have invented

‘certain new and useful Improvements in Trac-
tion-Engines, of which the following is a speci-

My invention relates to certain improve- .

ments in traction-engines, and has for its ob-

vary the train of gearing from the motor to

~the traction devices, so as to utilize said mo-
‘tor in the production of increased speed or
power at will, and in the application of the
same in like manner, either
is stationary or moving.

while the engine

Heretofore in constructing a variable train

of gear for traction-engines there has been

“employed an idle-pinion, which, when either
a high oralow speed combination was operat-
ing, was merely a passive cominunicator- ot
“motion, though producing actively in itself no
practical result. In other words, said idle-
pinion, when not communicating effective

30 power in the train,has beenso located and ar-.

ranged in the train that it has been necessarily

rotated upon its bearing, and-the result has
“been that frequently it, with the adjacent bear- |
“ings, becomes heated to such a degree as to be

bound to its shaft and become an active ele-

- ment in producing the same result asif it were

intentionally thrown into gear with the re-

- maining elements of the train. Furthermore,

in the arrangement of gearing of traction-en-
gines heéretotore employed, insufficient atten-

‘tion has been given to the aptness of the
- smaller pinion to creep upon the larger and
tend to lift the forward end of the boiler, or,

. at least,subject the same at those points where
45

50

the motor and adjacent- mechanism are se- |
enred thereto to undue strain, and this espe-

cially when the traction devices are subjected
to great or sudden exertions. '
- Other important and secondary
my invention will appear in the following de-

l

1

|

’4

“objects of |

{ 1

jects to provide suitable and serviceable means.
for supporting in operative position the va-
~ rious shafts and gearing employed in such a

~ manner as to relieve, as much as possible, its !
boiler from undue strain therefrom, and to

‘somewhat loosely by bolt-hooks &',
portion of the fire-box 1s supported at each side

| Referring to the drawings, Figure 1 is a side

elevation of a portion of a traction-engine
boiler and its supporting-frame; Fig. 2, a front

elevation, partly in section, of the same; Fig.
-3, a partial
to 8, inclusive, details of one of the shifting-
oears connected with the fly-wheel.  Fig. 918

plan of the shifting-gears; Ifigs. 4

a side view of one of the boiler-saddles and ifs

Like letters refer to like pm:'ts in all the fic-
ures. s

~ A represents the boiler, upon which the en- -
gine is mounted in the- usual location and

manner, so as to be connected to the crank-shaftt
B. T have illustrated so much of the boiler
and the manner of supporting the same in the
frame-work as is essential to a clear under-

standing of my present invention, and such

frame-work consists of two sills, C, secured to

the outer walls of the fire-box of the boiler,

and tie-bars € at the front and rear. Each
side sill, C, is eomposed of two plates or bars

of metal bound together at a short distance
apart by bolts ¢ and intermediate tie-bars or
sleeves npon the bolts.

_ At the rearend of the
boiler a transverse bar, «, of angle-iron, is
firmly secured, so as to project over and rest
upon the cross-sill €V, to which it is fastened
The front

by a bracket, E, depending from and secured

93

60

connections. Fig. 10 is a vertical section on
| line z ¢ of Fig. 1. | |

o

80

to the sill C by a bolt passing through a cap- 85

‘piece, ¢, which rests upon the upper edges of

the plates ¢ ¢, which constitute the sili, and
down between the plates and through the shelf

of the bracket, as clearly shown in Fig. 1.

The standard of the bracket is secured to the

ash-pan D by a transverse bolt or rod, €, ex-

tending from side to side of the ash-pan, and

90

through a tube or sleeve therein, sothat when -

the brackets E on each side are brounght to
place by tightening the nut of the bolt ¢’ the

ends of the tube or sleeve, and the brack-

ets firmly against the ounter surfaces of the

walls, so that the desired transverse firmness

s

and strength in the boilerat this point of-sup-

port are secured. :

It will be noticed that but a single point of

.. seription, and the novel means employed will attachment—viz., the bolt or rod ¢—is em-
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be specifically set forth in the claims.
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ployed, the object heing to provide for a slight
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‘walls of the pan are drawn firmly against the
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relative pivotal acti’on of the boiler and frame-
work atthe bolt ¢'; and in furtherance of this
object the be&rmﬂ -surfaces of the cap and the

. shelf of bracket B may be slightly rounded, as

herelnafter more fully deseribed with refer-
ence to the bracket I'. The lower portion of

‘the standard of bracket It is provided with a

- socket for connecting the usual reach-rod,

10

which has no bearing upon my present inven-' 1
.1‘eq11-i1*'es no fuarther de--'

tion, and therefore
seription.
F represents a bracket secur ed to the upper

~edges of the sills, to the “side frames, G, and

15

to the boiler, for .the-supp(}rt of the latter, and
in the following manner in detail :

- bolts, f, secure the bracket firmly to the boiler,

- and a bolt, /7, passing through the shelf of the

bracket and through an upper and a lower

~ cap-plece, e ¢, serves to secure the bracket to

20

the sill, whileanother bolt, 7%, passing through

" the standmd of the bracket and into the frame

(3, serves to secure these parts together.

‘standard of the bracket are shightly convexed,
and, 1t desired, the adjacent surfaces of the

.cap-plece and frame may also be slightly con-

- ment of the bracket aﬂmnst or upon the cap
and frame; and to this end only the surfaces

vexed, sothat while held firmly together by the

bolts there may still be a slight pwotﬂ move-

of the shelf of the bracket, the cap-piece e,
or of only one or both of fmv of the above-:

mentioned abutting surfaces, may be convex, if |

. preferred, so long as slight pwo’t'ﬂ action is .‘ELt

35
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tamed.

By the construction thus far described it
will be noticed that, though strongly secured
to the sills and to deV ces attached thereto, the
boiler 1s yet adapted to
1 the frame-work, whereby the shocks and
jolting occasioned by obstruction in the path

~ of the traction-wheels are in part, at least,

45
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neutralized in their usual effects upon the"

boiler. © The side frames, G, are rigidly se-
cured to the sills by Dolts g g, and are con-
nected to each other at the top by a cross-bar,

G’. (SeeFig.2.) The central portion of each
side frame IS cut away to form parallel ver-
tical ways ¢’ ¢, against which slide the grooved
or flanged suspension bearing- bloeks h of the
tractlon axle H. ,

- Passing  vertically through ’rhe beamnﬂ-
blocks, and between the phtes of the sill, and
throuﬂh cap and base plates /- h? and inter me-
diate 0011 -Springs, 4, are two suspension rods

or bolts, 2°, whereby the entire weight of the
- rear pm twn of the boiler and its adjacent

mechanism -is yieldingly S’LIppOl‘tGd by the

compression of the springs 7, and due allow-

ance 1s made for sudden changes in the posi-
tion of either end of the axle caused by un-

- avenness or obstructions in the track, and the

shocks or concussions oceasioned thereby are
further imtercepted and neuntralized.
In Fig. 2 I have illustrated in.part only

“one of the traction- wheels operating gear I

_conneeted rigidly to the a*{]e H, and a-large

Three

The
Onter or bearing surfaces of the shelf -and

o slightly oscillate 'Wlth- |
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gear, J ,.'whieh 18 connected to the traction-

| wheel In such a manner as to rotate the same;
‘but such connection not forming any part of 70

| my present invention, being fully described
shown or deseribed herein, so that for the pur-

necting said gear J to the traction-wheel and

or both ends from the causes above mentioned.

K is a counter-shaft parallel with the erank-
shatt B, and in substantially the same verti-
cal plane with the axle H, and supported in

the cross-bar G, A pmlon K', rigidly fixed

‘tion-gear J, and at the opposite end of the

thereon.

is a friction- band, k having its internal di-

It 1s composed  of sepamted blocks of- wood
secured to a steel or other suitable band, one
end of which is secured to the outside of the
frame G by being serew-threaded and nutted

easy access to the engineer.
seated 1n the frame or housing (x, and adapted

tain the brake-lever in an elevated position..
It is apparent that when the lever %° is de-

tighten the band upon the flange of the gear
K’ ,.and thus stop 1ts rotation and the advance
of the engine, and this result is accomplished
by adapting the most effective of all brake
| mechanism to traction-engines by a construc-

tion and 11*1"&110611161113 W ]]1(3]1 18 ELL 0]1(36 aC-

cessible and compact

the boiler, and upon the same, are rigidly se-
cured two saddles, L L, which, in addition:to
‘serving as a foundation for thebearmgs of the

paratively 10110* perforated lugs I, disposed in
line with similar lug gs, I, at the upper end. of
each of the frames G and just beneath the
cross-bar G
extending one to the other on each side of the

the luﬂ's and about the 1‘0(1 I 1s a sleeve, ['.

bind the saddles to the frames, and the sleeves
‘being of proper length, the 01‘1111{ and coun-
ter-shafts are retained parallel to each other.
One of the tie-rods and the lugs through which
it passes are .inclined, as shown in Fig. 1,
| while the oppOSlte rod and lugs are horizon-
| tal, as shown-in Fig. 9, thouﬂh if desired,

in a companion application, is not more fully

poses of this instance any usunal means for con-
75

the latter to the axle are understood to be em-

ployed, such being also capable of permitting
variations in the 1)081‘51011 of the axle at one

‘bearings or boxes k k, formed at the ends of
to the counter-shaft K, meshes w1th the trac-
_counter Slnft a large gear, K2, is rigidly fixed
Upon the mSlde of this gear 18 a -
friction bl“ake flange, £°, about and upon which

ameter slightly ]'Ll"ﬂ‘el‘ than that of the flange.

and passed thrmwh a bracket or lug, k%, while

the other end of the frietion-band is pwotal]y |
secured to an eccentric pin, £°, which passes -
through or is journaled in the Slde frame, and
to whlch 18 rigidly connected a brake- 1e‘ve] |
/%, located on the inside of the frame and in

A spring-pin, A7,

to be projected normally outward, acts to re-

pressed the eccentric pin is moved, so as to

Passing through theselugs, and
boiler, is a threaded stay-rod, %, and between

Nuts upon the ends of the rodserve to ﬁrmly_ |

80'
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At a suitable dlStEbl]CG fr 0111 the rear end of IT 5

crank-shaft B, are also provided with com- -
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 both may be either inclined or horizontal, and | tails of the variable speed mechanism are con-

5

on each side.

the saddles may extend down the sides of the

boilers and be provided with a second tie-rod
Now, it being understood that
any suitable gearing on the crank-shaft mesh-

- ing with the gear K* completes the means for
- eommunicating power from the motor to the

these tie-rods, arranged-as described, serve an
important function, in addition toholdingthe
crank and counter-shaft parallel to each other.

TO

oround-wheels, it can be readily seen that

When the motor is operating in traction,

“and a sudden exertion of power is required to

- overcome an obstruction on the track, or when }
ascending a steep grade or drawing a heavy |

15 .
. load, and a continuous exertion of great pow-

 without the tie-bolts described, or the equiva-
lent means, injury to the most essential ele-

~ feet of heavy work is present, even when not.
displayed by such clear evidences as above
described. In other words, as heretofore con-
“strueted, too slight attention has been givento
the faet of the constant and great strain un-.
This .
| ion Q is cheaply manufactured, in that 1t can
be cast in one piece, having all the requisite
features to meet the requirements ot its sue-

40:

er is required, and whemn, under any cireum-

‘stanees, heavy work in traction is being ac-’
complished, there is a tendency of the smaller |
pinion on the erank-shaft to creep upon or
over the larger gear on the counter-shaft, and |
a similar tendency of the smaller pinion on
the counter-shaft to creep on the larger gear |
of the traction - wheel, so that in frequent
cages the front end of the boiler, with its.

truek, is lifted bodily from the ground, the
entire apparatus piveting upon the traction-
axie.

at the point of attachment of the saddles, and

ment of the machine oceurs, and the same ef-

necessarily expended upon the boiler.
strain is exerted intwo directions: First, when

working at ordinary pressure on level ground,

~ the strain issubstantially horizontal—that 1s,

egually distributed through all conneeting.
‘mechanism; and, second, when the work,

pressure, and exertion areincreased and creep-

ing begins, the direetion of strain is at the

front. Torsionalexertion in the counter-shait
is eommunicated to the bearings and their

- supports, and must be successfully resisted in

50

an opposite direetion, and thus, in the first in-
stance, the horizontal tie-rods, and, in the sec- | |
_requiring exactness in fit or finish.

 ond, the inclined tie-rods, effect the designed

55

- purpose.

~ Another of the purposes of my inventionis
to adapt the machine to meet the changeable
requirements as to the amount of power re-

 quired when in traction, and inc¢identally pro-

tr&ctiﬁﬂg Gil"'cumgtances may permit of increase 1

60

vide adaptability to local work. When in

of speed and deecrease of power, or may re-

quire thie opposite. In other words, a prac-
ticable traction-engine requires, among other

05

attributes, a simple, effective, variable speed-
cearing, .and, as heretofore mentioned, such
has been essayed.

Referring to Figs. 2 to §, inclusive, the de- |

| At such times it is evident that the en-
tire power exerted is expended on the boiler |

|

)

crank-shaft B.

structed and arranged as follows:

- B’ isa bed-piece bolted to the saddles L L, |

and is pivoted with boxes b b for the crank-
shaft B. The upper surface of the bed-piece
B’ is at one end utilized-as the point of attach-
ment as a bracket-bearing, &', and ab the op-
posite end asa support for oneend of abridge-
bearing, M, which is secured at various posi-
tions at will thereon by a clamping-plate or
jib, »°, and bolts J°, while the opposite end of

thebridge M is supported in like manner npon
‘a rear extension of the cross-bar G’ by means

of a bolt-hook, &’. |
In the bearings ' and M is a shifting shaft,

M, to which are rigidly secured the pinions N

O, the latter being of less diameter than the
former. | | |

Upon the crank-shaft B is a {ly-wheel, P,
the hub P’ of which extends inwardly to and

acainst the bearing b of the shaft. Upon the
Thub of the fiy-wheel I 18 a third pinion, Q.

~ Referring particularly to Iigs. 4 to S, inclu-
sive, the hub I is finished or turned ftrue to
provide a bearing for the pinion Q, and is cast

“hollow, being finished or bored true at p p for

attachment by any usual means rigidly to the

In the periphery of the hub are cast or oth-

erwise.formed a key-seat, p’, and a lateh and

spring-seat, p°. The lateh p*is pivoted to the
outer end of the hub, and held normally by
the spring p', with its hooked end in a raised
or locked position.

or otherwise formed -within the bore of this
pinion a lug or key, ¢, which fits the seat, p/,
formed in the hub. As constructed, the pin-

cessful operation.

" In a manner well known in the art of cast-

ing, not only the outer surtaces are produaced,

but the inner contour, embracing the inward-

ly-projecting key ¢, and the inwardly-project-
ing angular flanges ¢’ ¢ and a transverse bridge,
g*, are provided, and to fit the cast pinion to

‘the hub P’ it is only necessary to turn the
| flanges to fit the same, the key and bridge not

actnes: A seat
or pocket, ¢, is formed at each end of the

‘bridge to receive the hooked end of the latch
%, as clearly shown In Ifig. 4. By this con-

- struction of these parts it 1s seen that the pin-

ion Q may be shifted npon the hub P’ to and
from the end thereof, and at each end of the

shift it will be retained by the hooked end of.

the latch p” which, in order to change the po-

“sition of the pinion, must be depressed against
‘the spring p* by pushing inward thereon at
the up
Referring back to Ifigs. 2 and 3, the object and-

per end of its projecting vertical arm.

operation of the shifting pinion @ and shifting
shaft M may be described as follows:

i
K5

The pinion Q 1s designed
for positive and continuous rotation with the
“huab, and this is accomplished Dy having cast

30
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The purposes of the machine being to per-
form local work and transient work, it is req-

uisite, first, to be able to operate the motor or

en;g}me pr{)per without connection to or oper-
afion of the traction mechanism; and, second

to operate the motor-when so connected, and

with variable effect as to speed and power, as
hereinbefore stated. To accomplishthe first—
that 1s, local work—the pinion Q 1is shifted
outwardly upon the hub toward the arms of

.the fly-wheel, and retained in that position by

~ that is, attached thereto and seated therein—

the spring-lateh p®, which rests within the in-
ner seat, ¢°, and being a part of the hub P—

1, as well as the pinion, revolves therewith.
Then by loosening the bolts §° the bridge M

~and shaft M, with its pinions N O, are shifted
~away from the pinion Q, as clearly shown in

Iig. 2, when by tightening the bolts 0" they
are ﬁrmly secured in their now entirely dis-

- connected position, and hence, no matter how

_30.

35

40

4>

rapidly the motor or engine is operated,there

1S not a possibility of communicating motion
to the idle-pinion or gear, and thus nninten-

tionally operating the traction mechanism.

- To meet the second requirement, which may

be termed ‘‘low speed of traction,’’ the pinion
() is shifted to the inner end of the hub—that
is, away from the spokes of the fly- Wheel———
and secured at that point by the latch p°, the

_1)11110118 N O and shifting shaft M’ bemﬂ TE-

tained in their w1thdmw11 position, as when
doing local work.
from the crank- shaft, throucrh the hub P’ and
pinion Q, which meshes dlrectly with gear K*
on the counter-shaft, and through the pinion
K’ thereon, to the tmction-gear J , and thence
to the ground-wheels. The pinion O, being
in line with pinion @ in its present position,
meshes therewith, and it and the pinion N are
rotated, but idly, as the pinion O does not

mesh with the gear K and the pinion N Is out
of Iimne with the remaining elements of the

train. A third combination is also provided
for, and it 18 accomplished by shifting both
the pinion Q and the shaft M’ and its pinions

~outwardly, and securing -them as described.

50 ¢
55

60

In this combination power is conveyed from
the crank-shaft through the pinions Q, O, N,

and K* in the order named and as shown
clearly in Fig. 1, and from thence by counter-

shaft K, throuﬂ*h pinion K’, to the traction-

gear J; but the speed 1S ]1161‘6&&:0(1 and the
power diminished in contradistinction to the
decrease of speed and increase of power re-

- sulting from the preceding arrangementof the

train. In all of the above cﬂmbuntlons the
pinion Q never.rotates on 1ts bearings, bub 1s
carried by the hub of the fly-wheel, and always
rigidly secured from longitudinal movement,

- while the intermediate pinions; N and O, are
- rigidly fixed in position, and neither of the

65

changeable gears is idly run in such position as
to.occasion umntentlonal Intermeshing.
ous modifications in construction of Lhe several

Now, power 18 eonveyed_

Vari-

286,313

ing from the S]Jll‘lt of my invention.

For ex-
ample, thesaddles I Liand the bed-piece B’ may

be formed in one piece, the bridge-bearing M

may be extended to embrace more ofthe Shiifl]in o

, t shaft, and the bracket-bearing " may be omit-
ted. Rubber or other sprmgs may be substi-

tuted for the coil-spring /%, and the suspension-
rods A° may pass outside or inside or on both
sides of the sills, and an angle-iron beam simi-
lar to the beam « may be Secured to the front

end of the fire-box and to a cross-beam of the
frame-work; or the beam ¢ may be omitted en-

tirely. Thetie-rods? may besecuredtothe sad-
dlesand frames 1in other manner than asshown,
and shoulders formed on the rods, or nuts
placed thereon, may serve the function of the
sleeves, and vamoub other similar changes are
deemed as comprehended in my 1HV€Ht101]

Having described my invention and 1ts op-
eration, what I claim as new, and desire to se-
cure by Letters Patent, is—

1. In a traction- enﬂme a frame-work ar-
ranged about the rear or fire- box portion of

.’70 -.

75

80

85

the b{)iler, and connected thereto by brackets go

and bolts adapted by pivotal bearing-surfaces
to permit a slight oscillation of the boiler
within the fr&me work, Substzmtmlly as shown
and described.

2. In a traction-engine, a fmme work sur-
rounding the fire- box of the boiler, and con-
nected thereto by front side bra@ket-s pivotally
secured to the boiler, and rear side brackets
pivotally secured to the frame-work, substan-

tially as and for the purpose descrlbed

3. In atraction-engine, arectangular frame-
work arranged about the rear or fire-box por-
tion of the boiler, and connected pivotally at
thesides by forward-depending brackets pivot-
ally supported upon the frame-work, and a

95

IRO0

105'-

rear end bracket or plate, substantially as

shown and described.

4. In a traction-engine, a frame-work ar-
ranged atthesides of the ﬁre box of the boiler,
and provided with depending brackets (?011-
nected to the boiler by a transverse'rod pass-
ing through the ash-pan and through a sleeve
extendmo across. the same, Substantlaﬂly as
Shown and described.

In a traction-engine, a frame-work ar-
mnwed at the sides of the fire-box of the boiler,
'md comprising two parallel plates, and de-
pending and supporting brackets secured to
the same by a bolt passing through the shelves
of the brackets, and through a cap or base
plate resting on the edges of the frame-plates,
substantially as shown “and described. |

- 6. The combination of a traction-engine
frame with asupporting-bracket having ashe_]f
provided with a convex bearing-face and
adapted to be secured to the frame-work and
boiler, bllet’Lllt]aHy as and f01 the pul*pose de-
Serlbed -

7. In a traction- engine, the combumtmn of

the boller A, ash- “pan D sills €, brackets E,

and pivotal bolt ¢, 1111113111& said bl ackets, %ub

parts of engines may be made w1thout depart- | st antially as shown and decscrlbed

-,
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8. Im a traction- engme a frame-work ar-
--mnged at thesides of the fire-box of the boiler,
and provided with front depending side brack-
ets, rear side supporting-brackets, and side |
frames secured between the plates of the frame-
WOrK, substfmtlally as m}d for the purposes de- |
SCI‘led
9. Ina tmetmn -engine, saddles secured to
- the boiler on (}ppemte s:mles and connected to
the side frames by inclined and horizontal tie-
“rods, in combination with sleeve E, Substan-
tmllly as and for the purpose descrlbed
- 10. In a traction-engine, a counter-shaft |
gear provided with an inwardly-projecting an-
nularbmke -flange, and a brake- band surround-
ing the same, and secured at one end to the
- side frame, and at the other end to an eccen- ',,

~ trie bolt passing through said frame and hav-
“Ing a brake-lever mﬂldly secured thereto, sub-
stfmtmllv as.and for the purpose described.
-~ 11. In atraction- -engine, the combination ef
~a cross-bar connecting the side frames, and
~ provided with a rearwarﬂly extending rest
with a bed-piece securedupon the bmler and
‘provided with a rest and a bridge- bearma
adapted to be adjustably securecl upon S&ld
rest substantially as shown and described.

. In atraction-engine, abed-piece secured

- up 01:1 the boiler and promded with crank-shaft
, bearings, a brackef- bearing secured to the
- bhed- plece, a bridge- be&rmn‘ and a shifting
~ shaft carrying mtermedla,te mterchanﬂ eable
- gears, subst&ntml];y as and for the purpo&e de—-

| sembed -

13. In a traction- %nn ine, the combmfttwn of
a crank-shaftand a counter- shafthavinga gear .
“thereon, with a fly-wheel secured. I‘lﬂ*‘l{u} to
~ the emnk shaft and having a shifting pinion
‘arranged upon its hub, f-:ubstmtmlly a8 fmrl_
for the purpose deseubed |
- 14. In a traction-engine, a erank- f:h:«lft pro-

 vided with a ﬂv-whe&l h&v‘mn a shifting pin-
~1on on its hub, & C{mu‘rer-shait having a gear,

Y ap—r—
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with pinions of different diameters, qubstmn-
tially as and for the purpose desembed -

15. In a traction-engine, the combination of |

a ﬂv—‘ﬁh@el having a “hub provided with an |

2€6,313

| .bored eecenbmealb and a bolt passing there-

presence of two witnesses, this 4th (LW of De-

and an 111‘::61‘1116(11&136 shifting shaft pmwded '

external key seat, with-a longitudinally- Shlft _.
1ng pinion fitted to the hub and provided with 5o -
a key, substantmlly as and for the purposede-
seribed.

16. In a traction- -engine, a fly-wheel having
a hub provided with an external key-seat and
latch, and a pinion fitted to the hub and pro- 3
vided with an internal key and latch seats,
substantially as shown and described.

17. In a traction-engine, a shifting p1111011
having bearing-flanges “and an 111ter11‘111y pro-
Jectmg key between sald flanges, the whole 60
cast in one piece, Subsmntmlly as. 311{1 for the

| purpose desorlbed

18. In a traction-engine, the combmmtmn of
a2 wheel having a hub carrymg a latch, with a
shifting pinion having bearing- ﬂanges and an 65
internal key and latch- brmwe with seats, cast
in-one piece, substantially as and for the pur-

DOse descmbed

19. In a traction- -engine, the eem’bmatlon of
a boiler fire-box with an mwleql on or bracket 70
rigidly secured to the rear end of said fire-box,
and pivotally secured to a cross-sill of the

| frame- work by rods, substantially as shown

and deseribed.

20. In atraction- engine, a brake-controlling %5
devme comprising a levef bearing conecentri.
cally seated in a fixed portion of the frame-
work, and a friction-band-attaching bolt ec-
centrmally seated in the lever- beari g, sub-
stantially as shown and deseribed.

21, Ina traction-engine, the combination of

a brake-band having one end secured to the
-hosusmn* of sald engine and the other to a
brake- ]ever with the journal-pin of said 16?81

80

85
through, whereby one end of the brake-band
18 l*etmned and operated substantially as and
for the purpose set forth.

Intestimony whereofI affix my signature, in
QO
cember 1158"?’

FRANK F. L A.NDIS. |

.“Wil;n?esaesl
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