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' 12 Claims. (CL 105—62) '

‘This invention relates to internai combustion
engine mine locomotives particularly of the Diesel
engine type.

Various types of internal - combustion engine
mine locomotives have been heretofore proposed
and used, but the same have been deficient in a
great many respects such a5 being excessively
costly and lacking in compactness; flexibility and

" ease of ‘operation, or the barts have been inac-
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cessible for convenient inspection or repair, -

It is one object of my Invention to provide an
Improved “internal combustion engine mine loco-
motive in which the various. parts are so con-
structed and arranged as to Insyre maximum
“functional and structural cooperation for: ob-
taining maximum compactness and ruggedness
of the locomotive while at the same time per-
mitting such parts to be readily accessible for
inspection or repair and for allowing the control
equipment to be arranged in ‘convenient man-
her.” A further object is to provide. an improved
, combination and arrangement that is conducive
to economical manufacture, maintenance ang op-
eration together with & high degree of fléxibility
of operation but without sacrifice of maximum
tractive effort. , - ¥

Other objects and advantages will be more ap-
barent to those skilled in the art from the follow-
ing description of the accompanying drawings in
which: , N

Fig. 1 is a side elevation of my improved loco-
motive with certain parts in section to show de-
tails of construction; - . '

Fig. 2 is a plan view of Fig. '1 with certain

5 other parts shown in section: -

Figs. 8,4 and 5 are sections taken respectively
on lines 3—3, 4—4 and 5—5 of Fig. 2, the pedes-
tals and springs being omitted for clarity;

Fig. 6 is a longitudinal section “through the
transmission taken substantially on a vertical
plane indicated by line 6—§ of Fig. 7; .

Fig.7is a plan view of the transmission, wheelg
and that portion of the
ciated with the transmission and wheels, certain
parts being omitted for clarity and the whole
taken substantially on a line T—7 of Fig. 1;

Fig. 8 is a plan view of the locomotive frame,
wheels and spring equalizing system; '

Fig. 9 is a longitudinal
line 9—8 of Fig. §; - :

Fig.. 10 is a transverse section taken on. the line
10—10 of Figs. 8 and 9.

In the particular embodiment of the invention,
such as is disclosed herein merely for the pur-

‘Freely journalled

‘side sills 2 ‘and 3.

locomotive frame 2850~ -

section taken 6n the

pose of illustrating one specific form among pos-

sible others that the invention might take in prac-

tice, I have provided a frame |, Figs. 8, 9 and 10,

having relatively deep side sills 2 and 3, formed

Dreferably of plate. steel, -and. relatively heavy .
cast end sills 4 and 5 of less depth than the side

sills. The end sills ‘are of any - suitable form

having a coupling pin cpening § and are suitably

riveted, welded or otherwise secured to the side,
sills... A front and rear pair of non-rotatable axles -
8 and 9 have their central portions 10 and 11
dropped to accommodaie respectively a transmis-

sion and a portion of the engine equipment as

hereinafter described. 'The ends
7, have pedestal blocks {2 non-rotatably secureg

thereto by keys 13 ang slidably-guided in a simple
angle iron type of pedestal guides 14. These

angle irons are"welded to the inner surfaces of

side sills 2 and 3. To adjust the longitudinal posi-

tions of the axles as well as to compensate for the

wear or tightening of the drive chgins to be de-

scribed later, a series of shims {5 are interposed

between the angle irons and each side of the ped-

estal -block 12. Keeper bolts 18, Pigs. 7 and 9;
Dass beneath the pedestal blocks and connect the

lower portions of the pedestal guides and shims,

upon each axle are two pairs

of wheels 17, 18, 19 and 20 having relatively large

hubs to which sprockets. 21, 22, 23 and 24 are
secured. : . :

As shown in Figs. 8 to 10, the frame is earried -
on the axles through sets of main springs ' 24’
and 28 which’ are supported on‘each of the ped-
estal-blocks 12, the ends of springs 25 being en-
gaged by lugs 26 secured
The rear springs 24’ have

to the inner surfaces of 3

OFFICE
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of the axles, Fig,
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33
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their forward ends engaged by lugs 27 similarly

secured to.side sills 2 and 8 ‘while the rear ends:
of springs 24’ ar

dinal equalizing beams or lever ‘arms 28 and 29
pivotally: supported in brackets 30 and 31 se-.
cured ‘to the inner surfaces of the side sills. A
transverse equalizing beam 32 is bivotally sup-
ported in a bracket 33 secured to ‘a'cross frame
member 34, the outer ends.of ‘the.equalizing heam
32 having ball seat connections 25 with the rear.
ends'of equalizing levers 28 and 29. Thig arrange-

ment, as described later, permits maximum utili- -

zation of the frame length with 5 minimum length
spring by allowing the transmission . to overhang -

“the rear axle by g substantial amount. :

A water cooled internal combustion engine
generally indicated at 38,‘preferab1y of the Diegel
type although-it can be of the gasoline type, is
supported, Fig. 2, at its front end on a horizontal -

are engaged by a pair of longitu--.

40
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ledge or bracket 40 projecting inwardly from the
forward end sill 4 while the rear end of the en-
gine is supported,  Fig. 3, by an arched cross
member 41 secured to side sills 2 and 3. This
arched member overlies the rear portion of the
engine structure such as the clutch nousing 42
and has inwardly projecting lugs. upon which
engine arms are supported as generally indicated
at £3. This arrangement insures maximum ver-
tical compactness of the engine relative to the
frame and axles.

A transmission generally indicated at 44 over-

lies axle 9 and substantially equally overhangs

the same on opposite sides thereof. The trans-
mission as shown in Figs. 5 and 6 extends down
into the depressed central portion {1-of the rear
axle. To support the transmission in its lowered
position, the rear end of the transmission housing
has as shown in Figs. 6 and 7 a flange 45 sup-
ported on 2 transversely extending angle iron 46.
‘A spacing member 471 of any suitable thickness
;s interposed between flange 45 and angle iron 46,
thereby providing a convenient and effective
means to compensate for small variations in the
Gimensions of the various frame parts. The for-
ward end of the transmission is supported by 2
cross rod 48, Figs. 4, 6 and 7, extending through
suitable bosses 59 formed as part of the trans-
migsion casing, the outer ends of the rod being
supported in brackets 50’ which are secured to
the inner surfaces of the side sills 2 and 3.

The transmission per se does not constitute a
vart of my present invention, but in soO far as
the operation of the transmission enters the

35 present combination it will suffice to state that

it has a longitudinally extending driven shaft 51
connectible through a series of selective speed
and reversing gears generally indicated at 52
and adapted to be rendered selectively operative
by positive tooth clutches 53, 58 and 55 controlled
respectively by shipper arms and shafts 56, 571
and §8. The shait which carries clutches 53 and
54 drives a transverse jackshaft 89 through a
hevel pinion and gear generally indicated at 60.
This jackshaft, specifically shown as immediately
pelow rod 49 which stipports the transmission,
carries on each of its outer ends a pair of rear
wheel driving sprockets 61 and front wheel driv-
ing sprockets €2, Tig. 4. Suitable chains, Fig. 1,
diagrammatically indicated at 6i’ and 62" con-
nect the driving sprockets with the . wheel
sprockets 21—24, Fig. 7. The transmission shaft
4 is connected to the engine through a clutech of
any suitable type specifically shown as a disc
clutch 64. ‘

The foregoing arrangemént of transmission and
supporting elements allows jackshaft 89 to lie sub-
stantially in the same horizontal plane with the
wheel axes and also allows the transmission hous-
ing 63 to lie substantially between® horizontal

planes containing the upper and lower edges of .

side sills 2 and 8. Hence this improved arrange-
ment is not only conducive to maximum func-
tional cooperation between the jackshaft and
5 wheeis in transmitting power thereto but also
jnsures maximum compactness which is so vital
in mine equipment. These features are accom-
rlished together with having the operating parts
nnd gears of sturdy size and construction.

To accompiish further compactness and rug-
gedness, 1 utilize the transmission housing for
supporting a pair of radiators §5 and 66 for cool-
ing the engine jacket watex. Tower radiator
headers 8T are supported upon casing flanges 68,
which provide the jongitudinal parting line of

while an upper header
ds of the radiator cores
are connected with the
kets of engine 38.
Fig. 1 that the
t limit of the locomotive
lly in & horizontal plane con-

the transmission casing,
68’ connects the upper en
§5 and 66. The headers
usual cylinder wab
will be seen from
defines the Uupper
and lies substantia
taining the top of engine 38.

To utilize the space betwe
ture above described a
same time effectively
the radiator cores €5
engine exhaust gases,
in Figs. 1, 2 and 4al
15 -¢ommunicating ab 1
space Ti between the ra
and 66 while the other en
1aterally extending outlet 12 ¢
13 for excluding for
74 and 15 are secure
by ‘a belt T1; Pig, 1,
Exhaust gases from
into an exhaust mani
ame extinguis
to a labyrinth passage
through a pipe 85 into blower
direction of air flow there-
14 and 15 draw air later-
r sections 65 and 66 and
16, Fig. 2, to discharge
through outlet
truction and operation of
ell as the fla

en the radiator struc-
e engine, and at the
circulate cooling ajr over
and 66 and also dilute the
I have provided as shown
ongitudinal blower passage
ts rear end with a central
diator cores or sections 65
d of passage 19 has 2
overed with a screen
A pair of blowers
d to a shaft 16 which is driven
from the engine shaft 18.
the engine are discharged
fold 19 and thence through
hing tanks 81 and 82,

eign matter.

g pipe 89, fl
and a pipe 83
84 which discharges
passage 10 in the
through. The blowers
ally inwardly over radiato
thence through passage
the cooling air and e
The specific cons
the labyrinth 84 as W
ing tanks 8

vhaust gases

me extinguish-
are described in my other
filed March 31,
ility of exhaust gases
4 from outlet 12 bac
65, a shield 92 is located along-
ection 65 therehy causing the
n from the rear of
diator -section

Serial No. 199,312,
1938. To reduce the possib
being recirculate
radistor section
side of radiator s
main body of
section 65 and
§6. This arrangeme
ator located on seab
path of fresh air su
A vertical wall 93 closes the rear
and extends latera.
ward wall 94, t
through which &
Another screen 9
for air flowing t
tank 97 is located
upon the transmissi
ait cleaner 99, prov
manifold 100, is transv
engine and blower passage 10

The foregoing combination o
my improved locomotive
trol levers for. the en
clutches to be convenien
the rear of the jocomotive whi
t 871 at one COrne
operate the locomotive as weil
to the front and sides of the
trol handles and
tches or brake system are gen-
t 88, 89 and 99, Fig. 2. Inas-
tails of construction of these ele-
nnecting links with the spe-
onstitute 2 part of my in-
foregoing description will

air to be draw
from the side of ra
nt also insures that the oper-
87 will always be in the
as fows to the radiator.
of chamber T
, as does a for-
table screen 95
11 air to radiator 66
6 connects wall 83 an
o radiator §8.

lly at one sid

An engine fuel
behind wall 93 and is supported
on 44 by channels 98.
ided for the engine intake
ersely located between the

¢ elemnents forming
allows the va
gine and transmission
tly located entirely fo
ereby an operator
seated upon & sea 1 of the loco-
motive frame may
as have a full view
The various con
levers for the clu
erally indicated
much as the de
ments and their cc
cific clutches do not ¢
vention per se, the
From the disclosure herein it is seen that I have
ded an extremely eompact and Tug
1 combustion engine jocomotive that is espe-

cially useful for mine operation wherein sharp.
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curves, low head space and rough road bed con-
ditions are encountered as part of the normal
operation. My improved arrangement. insures
maximum cooling of the radiators and yet re-
duces to a miniraum any possibility of subjecting
an operator of the lococmotive to the hea,t of the
exhigust gases. )

It will of course be understood that various
changes in details of construction and arrange-
ment of parts may be made by those skilled in
the art without departing from the spirit of the
invention as set forth in the appended clalms

I claim:

1. A locomotive comprising, in combination, a
frame, wheels and axles therefor one of which
has a stationary dropped central portion, a gear
transmission supported by said frame centrally

therecf and having a longitudinal casing whose "
lower wall extends into said dropped axle por- .
tion but is above the axle thereof, driving .con-

nections extending longitudinally from one end
of the transmission to said wheels, and an inter-
nal combustion engine supported by said frame
and connected to said transmission.

2. A lccomotive comprising, in combination, a
frame, a plurality of wheels and axles therefor,
a transmission supported by said frame, driving
connections from said transmission o said wheels,
a water ecoled internal combustion engine sup-
ported by said frame and connected to said
trapsmission, and a radiator supported directly
by said transmission for cooling the engine water,
said radiator having upwardly extending core
sections supported on opposite sides of said trans-
mission.

3. A locomotive comprising, in combination, a
frame, a plurality of wheeled axles therefor, a
transmission supported by said frame, driving
connections from said transmission to said
wheels, a water cooled internal combustion en-
gine supported by said frame and connected to
said transmission, a radiator supported by said
transmission for cooling the engine water, said
radiator having upwardly extending core sections
supported on opposite sides of said transmission,
and means for circulating air over said radiator
sections and discharging said air at a point for-

“wardly of the radiator.

4. A locomotive comprising, in comblnatlon a
frame, wheels and axles therefor for supporting
said frame, a transmission supported by said
frame and having driving connections with said
wheels, a water cooled internal combustmn en-
gine supported by said frame and connected to
said transmission, a radiator supported adjacent
said transmission for -cooling the engine water,
means including a -longitudinal air flow passage
and a blower therein overlying said transmission
and disposed between said radiator and engine
for circulating cooling air over said radiator, and
an engine exhaust pipe discharging into said lon-
gitudinal flow passage.

5. A locomotive compnsing, in combination, a

frame, wheels and axles therefor, a water cooled
internal combustion engine supported by said
frame, power transmission means between said
engine and wheels, a radiator disposed rearwardly
of said engine for cooling the engine water, a lon-
gitudinally extending air flow passage overlying
said transmission and disposed between said radi-
ator and engine, and rotatable blower mechanism
disposed within said passage for circulating air
over said radiator and through said passage to be
discharged forwardly and laterally of the radi-
ator. ’

p]
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6. A locomotive comprising, in combination, a
frame, wheels and axles therefor, pedestal blocks
and guides for non-rotatably supporting but ver-
tically guiding at least one of said axles with

respect to said frame, longitudinal springs on

each side of said frame for supporting the same
on said pedestal blocks, a transverse. equalizing
heam operatively connecting the rear end of said
springs, a transmission supported over said non-
rotatable axle and overhanging the same to a
point adjacent said transverse equalizing beam,
driving. connections between ‘said transmission
and said wheels, and an internal combustion en-
gine counected to said transmission.

7. The combination set forth in claim € further

characterized by the provision of longitudinally -

extending equalizing lever arms lccated adjacent

the frame sides and interposed hetween said

transverse equalizing beam and said springs,
thereby to allow said transmission to appremably

overhang said non-rotatable axle,

8. A locomotive comprising, in combmatlon a
frame, wheels and axles therefor, a gear tra,ns-
mission having a casing, a traunsverse ‘rod secured
to-said frame and extending through said trans-
mission casi'ng, said transmission having a jack-

10

15

20

25

shaft Iocated -in a plane below said rod, driving

connections from said jackshaft to said wheels,
and an internal combustion engme connected to
said transmission.

9. A locomotive comprising, in  combination,
frame having a forward end and a rearward end
at which the operator .is normally ‘positioned,
wheels and axles therefor, a water cooled internal
combustion engine ‘supported by said frame ai
its forward end, power transmitting means be-
tween said. engine and wheels, an engine water

30

35 ¢

cocling radiator disposed at the rear end of said .

frame adjacent the operator’s position, & longi-
tudinal air flow passage extending from said radi-
ator forwardly to said engine and being disposed
between the same, and a rotatable blower associ-
ated with said passage for circulating fresh air
from a point adjacent the operator’s position and
thence over said radiator and discharging the air
forwardly through said longitudinal
whereby heat dissipated from the radiator is car-

40

45
passage :

ried away from the operator’s position while fresh

air is circulated adjacent the same.

10. The combination set forth in claim 9 fur-
ther characterized in that said engine aud radi-
ator substantially define the height of .said loco-

motive and said longitudinal passage is contamed

within such height.

11. The combination set forth in claim 9. fur-
ther characterized by the provision of an exnaust
labyrinth device located adjacent to the side of

&0

65

said longitudinal passage and dlscharglng into -
the same whereby the heat of the radiator and

the exhaust gases are dlssuoated within the cool-
ing air and carried away from the operators
position.

12. A locomotive comprising, in combination, a
irame, wheels and axles therefor, a water cooled

mternal combustion engine : supported by one .

end of said frame, power transmitting means be-
tween said engine and wheels, a lateral air flow
radiator disposed at the other end of said irame
for cooling the engine water, a longitudinally ex~
tending air flow passage disposed between said
radiator and engine, and a rot :J,ta,ble blower dis-

posed in said longitudinal passage for circulating’

60

65

70

air laterally over said radiator and then longl—v

tudinally through said passage.
- WILLIAM F. ECKER'L.
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