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To all whom it may concern: L
Be it known that I, Jom~ Harvey Warr-

'ING, a citizen of the United States, residing

at lz’unxsutawney, in the county of Jefferson
and State of Pennsylvania, have invented

new and useful Improvements in Dirigible

THeadlights, of which the following is a speci-
fication. »

This invention relates to improvements in
dirigible headlights, proposing "a construc-
tion which is especially applicable to locomo-
tives and which includes automatically act-
ing mechanism- of the general type disclosed
in my U. 8. Letters Patent No. 1,156,265 of
October 12, 1915 for causing the projected
rays of light to follow the roadway, there-
by to illuminate its curves in either direc-
tion as well as its straight portions..

The principal objects of the invention
are to provide mechanism which shall at all
times effectively control a movable reflector,
maintaining it steady in any position. and
during any operative movement, irrespec-
tive of the normal vibrations or shocks to
ihich the vehicle may be subject, yet which
shall be certainly and sensitively responsive
to the influence relied on for causing the
movement of the reflector in either direc-
tion accordingly as the track-may bend in
one direction or the other; to provide such
mechanism in self contained relation to the
reflector whereby the entire operating struc-
ture may, as a unit, be readily fitted in or
removed from the casing provided for its
protection against the elements; and to make
provision in mechanism -of the character
stated for facile adjustment of the range of
swinging movement of the reflector. .

With the above objects in view the in-
vention consists in certain novel features of
structure and combination to be set-forth as
the description proceeds.

An embodiment of the invention is illus-
trated in the accompanying drawings, where-
in— .

Tigure 1 is a vertical -central sectional
view of a headlight in -which. the features
of the invention are incorporated.

Tigs. 2 to 5 are sectional views on the re-
spective lines 2—2, 3—3, 4—4, and 5—5 of
Fig. 1. : N .

Similar characters of reference designate
corresponding parts throughout the several
views. e i N

The reflector 1 and its controlling mecha-
nism are mounted in a protecting casing

2 which may be of the usual form and is
provided with the usual movably mounted
lens-carrying frame 3, the lens 4 providing
a normal closure for the front end of said
casing. The casing is supported on the
front end of the vehicle, e. g. from the smoke
box of a locomotive, by a suitable bracket
5 and it is preferably resiliently mounted in
order that the transmission of vibration to
the inclosed parts may be effectively reduced.
For this purpose it may be supported by ex-
pansive vertical springs 6 which exert their
thrust against the bracket 5 and against an-
gle members 7 secured externally to the cas-
ing at its lower side. The springs 6 are

fitted on posts 8 which are secured fast to .
the bracket 5 and project slidably through

openings in the members 7 above which they
carry reacting springs 6* bearing against the

members 7 and also against retaining nuts 9.

The parts of the mechanism are support-
ed directly or indirectly by a horizontal plate
10 located in the rear of the reflector and
serving to center the same relatively to the
lens. For this purpose the side edge por-
tions of said plate are slidably fitted in suit-

able guides 11 provided on the casing 2.

The front edge of the plate 10 is of con-
cave curvature to conform to the outline of
the reflector; and said plate is provided with
forwardly projecting portions 12 lying at
the sides of the reflector and preferably ter-
minating in beads 13 or otherwise formed to
provide finger pieces by means of which the
plate, and with it all the other parts of the
unit, may readily be inserted in or removed
from the casing 2. R

The reflector 1 is mounted to swing about
an axis which is normally vertical and is
fixed in relation to the casing 2. This axis
is determined by a pair of diametrically
alining pivot posts 14 having plates 15 for
their attachment to the reflector. The posts
14 turn in suitable bearings 16 carried by
upper and lower brackets 17 and 18, the
lower bearing 16 preferably being of end
thrust type. The bracket- 17 includes an
upright portion attached to the plate 10 ad-
jacent its rear edge and a horizontal arm
overhanging said plate. The bracket 18 in-
cludes a horizontal arm 19 adjacent the
lower side of the casing 2 and a semi-circu-
lar hanger 20 for attachment to the under
side of the plate 10, the arm 19 projecting
forward from the hanger 20.

In order to secure the unit in operative
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10

position the casing 2 is provided with an
externally attached spring latch 21 whose
engaging end 22 operates through an aper-
ture 23 and has a cam formation. When
the unit is inserted into the casing the hori-

~zontal part of the bracket 18, acting on the -
cam surface of the part 22, depresses and -

rides ‘over the latch 21 whose énd 22 vor-
mally acts as a stop or detent in coBpsra-

tion with the shoulder afforded by the front

end of the-arm 19. The part 22 1s provided
with a projecting finger piece 24 by which

-it may be manually moved below the arm

15

20

19 in order to permit the removal of the
unit from the casing as occasion may re-
quire, '

"As is well known, the curves of railroad
tracks are “banked,” that is to say, the outer
rail of the curve is suitably elevated rela-
tively to-the inner rail whereby the car or
locomotive -is tilted laterally while taking

- the curve; and these conditions are utilized
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the curved portion: of the track. At the

_in- providing for the automatic movement-

and control of the reflector. The actuating

.element of the operating mechanism is a

weighted pendulous rod 25 which is hung
from a supporting post 26 projecting -for-
ward from the upright part of the bracket
17 and which always seeks a perpendicuiar
position. The plate 10 has a clearance or
opening 10* through which the rod 25 pro-
jects. - Through the other elements of the
mechanism the rod 25 centrols the angular
position of the reflector. When hoth of the
rails are- at the same elevation, as for a
straight track, the rod 25 and the axis 14 are
in a common perpendicular plane taken lon-
gitudinally central of the reflector and the
reflector is held “in a position wherein its
axial center A is in the said common plane,
the rays of light thereby being projected
straight ahead in an extension of said plane.
However, when the locomotive or car leans
in taking a curve, the casing 2 is tilted later-
ally relatively to the rod 25, which, main-
taining its perpendicular position, will then
extend at an angle to the axis 14, that is to
say, the axis 14 ig tilted laterally at an
angle to the perpendicular plane while the

‘rod 25 still remains. in said plane; under
such conditions the reflector 1 is pivotally -

moved about the then “inclined axis 14
whereby the axis of the projected rays of
light will be at a lateral angle to said plane
and the rays will sweep- across and illuminate

end of the curve the mechanism operates in

4 gimilar manner to restore the reflector to
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65

its normal position. The relative movement -

of the rod 25 about the post 26 should be
without binding or sensible frictional resist-
ance and for this purpose a suitable roller
bearing 27 is provided. However, the rod
25 must not be responsive to normal vibra-
tions or shocks; that is-to say, it must be

- mon to the rod 25 and axis 14. 7
lever 37 pivoted between its ends as at 38 11

1,860,841

steady, or substantially so, in its normial, or
any operative, position as well as in its oper-
ative relative movements. ~ A “counter-bal-
ance lever 28 is accordingly provided. This
lever bears a weight 29 at its outer end and
is so-arranged and connected to the rod 25

740

that normal forces tending to move said

lever and rod are rendered ineffective, the
counter-balance lever acting to render the
reflectors insensitive to small vibrations,
road shocks or side sway of the engine upon
which the headlight is mounted. -The lever
28 projects forward and horizentally from

the upright part of the bracket 17 and nor-

mally lies in the same perpendicular plane
as-the rod 25 and axis 14." At its'inner end
it is formed with a reduced axial stem 29
which has an axially slidable and also a

pivotal relation to the bracket 17. For this

purpose a universal joint connection is pro-
vided which comprises a ball 30 having a
diametrical bore into which the stem 29 pro-
jects and an inclosing spherical socket 31
having a suitable opening or clearance 82

for the stem 29, the socket 31 being of any ¢

80

85

suitable construction and associated in any -

suitable manner with the upright part of
the bracket 17. As shown in Fig. 5, said
bracket is formed with a stamped recess
which provides one half of said socket and
the mating or companion half is formed in a
plate secured by rivets or otherwise to said
bracket. The rod 25 is provided above the
post 26 with an alining extension 33 having
a reduced axial tang 34 which projects
through an opening 85 in the lever 28, the
opening 35 flaring longitudinally from its
lower to its upper end. ,

The relative pivotal movements of the rod

25 may be transmitted to either or both .of :

the posts 14, the latter arrangement being
disclosed and preferred. -The connections
which act on the separate posts, although
having certain features in common, are not
duplicates, but rather equivalents.

The lower post 14 is provided with a rear-
wardly projecting arm 36 preferably lying
normally in the perpendicular plane com-

to the plate 10, and arranged below said
plate, is employed as an operative connec-
tion between the rod 25 and the arm 36.
Said lever has at its front end a fork 39
and at its rear end a fork 40. The arm 36
carrieg at its rear end a projection 41 which
extends between the arms of the fork 39 and

. preferably comprises an anti-friction roller
1Y 3 :

mounted on a stem 42, the-latter projecting
through a longitudinal slot 43 in the arm 36

whereby ‘it may be adjusted lengthwise of

said arm and being secured in-position by a
nut 44 codperating as a-clamping element
with-a bearing-collar 45 fixed on said stem.

‘The arms of the fork 40 are cross-sectionally

A horizontal

9,

g5

100

116

120

130



10

20

we
w71

30

40

50

55

60

65

1,360,841

curved along axes of a circle and provide
retaining bearings for a sliding and rocking
block 46 of cylindrical form. The block 46
has a diametrical slotted opening through
which the rod 25 projects. It will be ap-
parent that a relative movement of the rod
25 about its pivot 26 in consequence of the
tilting of the casing 2 as the locomotive or
car leans in taking a curve will result in a
movement of the lever 37 about its pivot 38,
this, in turn, through the arm 36 rocking the
reflector in the lateral direction in which the
casing may be tilted, the degree of the move-

ment of the reflector being dependent on the -

degree of tilt of the casing 2. The pivot 38
is mounted in the plate 10 for adjustment
longitudinally of the casing 2 in order that
the “throw” or range of movement of the
reflector may be regulated as desired; said
pivot accordingly projects through a slot
47 in said plate, being secured in position by
a clamping nut 48 and coGperating collar 49.

The upper post 14 is provided with a rear-
wardly projecting arm 50 similar to the arm
36 and which at its rear end carries a pro-
jection 51, preferably comprising a friction
roller mounted on a stem 52. The levér 28

is preferably utilized for the operation of

the arm 50 ‘and for this purpose is formed
with an axial bore in which is rotatably se-
cured a rod 538 terminating in a fork 54 lo-
cated beyond the upright 29. The projec-
tion 51 extends between the arms of the fork
54 and is mounted for adjustment lengthwise
of the arm 50 in order that the “throw” of
the reflector may be regulated as desired.
Preferably, the stem 52 projects through a
longitudinal slot 55 in the arm 50 and 1s se-
cured in position by a clamping nut 56 and
cobperating collar 57.  As in the case of the
lever 37 and arm 36 a relative movement of
the rod 25 about its pivot 26 in consequence
of the tilting of the casing 2 as the locomo-
tive or car leans in taking a curve will re-

sult in a deflection of the reflector in the

lateral direction in which the casing may be

ilted, the movement of the rod 25 being
transmitted by its extension 33, through the
lever 28 and fork 54, to the arm 50 and re-
flector 2. :

The pivot 38 is adjusted rearward to in-
crease the range of movement of the re-
flector and forward to decrease it. The
stem 52, however, is adjusted forward to in-
crease the range of movement of the reflector
and rearward to decrease it. Where the op-
erating connections are provided both above
and below as shown, the regulation of the
range of movement of the reflector requires
adjustments in the manner described of both
the pivot 88 and the sleeve 52. Provision

for such regulation is desirable in view of -

variations 1n the engineering standards of
different railroads for curves of the same de-
gree and of the manifest advantage of select-

8

ing the range of movement of the reflector
with reference to the “banking” of the
curves of the particular road upon which
the reflector may be used. The adjustment

of the stem 42 is provided for, not with ref- 7o

erence to regulation of the range of move-
ment of the reflector, but merely as a pre-

“cautlonary measure and to eliminate any
-possibility of a binding action between the

lever 37 and the arm 36, where said lever and

~arm function in coniection with similarly

functioning parts acting on the upper pivot
post 14. ‘ :

I claim:—

1. In a headlight, the combination with a

casing, a removable and replaceable unit

mounted therein and comprising a reflector
pivotally mounted for lateral movement in
either direction, a supporting element carry-
ing said reflector, means for holding said
element in a fixed position relative to said
casing, automatic means carried by said ele-
ment for moving said reflector, said auto-
matic means including a pendulous weighted
rod arranged to maintain a perpendicular
position in any angular position of said cas-
ing and element, said reflector moving means
including a counter-balance weight connect-
ed to said pendulous rod above its pivot
whereby the rod will tend to maintain a per-
pendicular position under any minor side-
wise impulse such as shifting, sidesway or
vibration. '

2. In a headlight, the combination of a
casing having oppositely arranged guide
channels, a horizontal plate having a sliding
fit in said channels, thereby being removable
from said casing, brackets carried by said
plate, a refiector pivotally connected to said
brackets for latéral movement in either di-
rection, said plate having forwardly pro-
jecting grasping portions located at the sides
of said reflector, and automatic means car-
ried by said plate for moving said reflector,
said automatic means including a pendulous
weighted rod arranged to maintain a per-
pendicular position in any angular position
of said casing and plate.

3. In a headlight, the combination of a
casing, a horizontal plate removably fitted
in said casing, brackets carried by said
plate, a reflector pivotally connected to said
brackets for lateral movement in either di-
rection, one of the brackets having an up-
right -portion, a pendulous weighted rod
pivotally mounted in said upright portion
for transverse movement in a vertical plane,
a lever pivotally mounted in said upright
portion for transverse movement in a hori-
zontal plane, said lever projecting forward
from said upright portion and having a
counter weight at its outer end, said rod
having an alining extension above its pivot,
a pivotal movement-transmitting connection
between said extension and said lever and
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‘connections

for transmitting movement
from sald rod-to said reflector.

4. Tn a headlight, the combmwtmn of a
casing, a rcﬁecwr pl'\'ot‘zlly mounted therein
for lateral swinging movement in either di-

rectlon, a penonlodb weighted rod mounted

“ofor S‘Vln“ln“‘ movement in a transverse ver-

107
- thereof for
‘1n a horizontal pmne, said Tever having a

tical plane; o horizontal lever pivoted at a

“point in the rear of said rod and in normal.:

perpendicular alinement with - the mvot_’_.
“for m')vement about.a vertical axis, a per

transverse swinging movement

ounter weight at its outer end, said Tod
lnvmo an ahnmvf extension above its pivot,
Q plvot‘d nlovement transmitting connection

. between said extension and ssud lever, and

connectlons for transmitting movement from
sald. rod to said reflector..

5-In g he‘mhoht the combination of a
casmg, a l‘edecwr plvomlly mounted therein
for -lateral swinging movement -in _either
direction, a penflvlous weighted rod mount—

~ed in the rear of said rﬂﬁectoL for swingin

25

- movement
. alinement

-zontal plane; & 1110"(311‘@‘1*'

in a transverse vertical ulanea

horizontal lever mounted in perp’endlcular
with the pivot of said rod for
swinging movement in a hori-
transmitting coz

nection between said lever. and S‘lld rod
above the pivot of said rod, and a move-
ment-transmitting connection between said
reflector and said rod be low Lhe pivot of

transverse

- said rod.

;35
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6. Ina he‘zdh@ht the combination of a
casing, a 1eﬂector pl\/ otally mounted therein

for lateral swinging movement in either di-,

rection, pendulous weighted rod mounted
in the . rear of said reflector for swinging
movement in a transverse vertical plane, a
horizontal lever mounted in pﬂrpondicular
alinement with the pivot of said rod for

. tmnsversa ‘Swmcrmo movement-in a hori-

zontal plane, a movement transmitting con-
nection Dbetween said lever and said rod

above the pivot of said- 10d, a- movement-

transmitting connection between S‘ud re-
fiector-and szufl rod below the pivot of said

-rod, and = movement-transmitting connec-

tion between said reflector and said lever.
7. Ina headlight, a casing, a plate remov-
ably mounted in-said ca smg, a pivotally

mounted reflector having support from said -

plate, said veflector being movable about a
vertical axis-and havmg a rearwardly pro-
jecting -arm, an actuating elemenb having

i support from said plate and autommtlcally

Cing element and said arm, sa

- movemen

‘reflector

‘ 1’(}(,'.

responsive by gravity to dnnoes in the an-
1 ar position of said plate and casing, and
opc ating connections between said actuat-
id operating
connections : 1nchhhno " a .counter-balance
weight ad anted to mamfﬂm said reflector
aganst-mov ement under cnnx tions of minor
s1dewme impulses and vibration.
8. In 2 headlight, the combination of a
asing, a reflecter ‘nvotﬂuv mou%ed thersin

dulous weighted rod mounted for sw momo“
movement. in a transverse vertical plans,
t-transmiting connections beteen
said rod and said veflactor below the pivot
of said rod and.other movement-transmit-
ting connections between sa 1d rod and said
above the pivot of said rod, the
iatter connections ipcmdmg a lever acting

vith counter-balancing effect on said rod.
the combination of a

9. In a headlight,
casing, a- rcﬁecuor plvouzliv mounted therein
for movement -about a vertical axis, a pen-
dulous  weighted vod mounted ’cherem for
swinging movement in a transgverse vertical
plgnel and movement-transmitting connec-
tions between said rod and said v e‘iector said
connections including an. arm progectmo
from said reflector, a stem adjustably mount-
ed on sald arm, g iorkea rod adapted to co-
operate with sald stem anda counter-balance
member mounted on said last-named rod,
said- counter-balance member being formec?
with an Lupextuu therethrough Whereb*f it is

adapted to surround the upper end of said

oululors weighted rod.
9. 1

a reflector 1 mounted therein to swing

vertical axis, a penau]ous vVVlb.ﬂted
‘maumeu thuem {for ‘movement in-a
transverse vertical plane, and movement-
transmitting connections between said rod
and _said reflector including an arm project-
ing rearward from said reflector and pro-
vided with a projection, a horizontal lever
pivoted intermediate its ends-and having at
1ts front end a- fork for engagement with
said projection, said lever also hwmg a fork
at its vear end and = block hav 7ing an open-
ing through which said rod - p10]ects, said
block belnrr mounted for rocking and slid-
ing movement in the fork at the rear end
of said lever.

In testimony wher of I have hereunto set
my hand.

JOHN HARVEY WHITING.
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Tna headuoht the combination of a

60

65

70

80

9¢

98

100

165

110 -



