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To all whony Té may coneeri:

Beit known that I, KDWARD R. KNOWLES, &
citizen of the Umted States, residing at Mid-
dletown, in the county of Middlesex and State

g Of 001111eet1011t have invented certain new
and useiul Improvemenm in Klecirie Search-
Lights, of which the following is a specifica-
tion.

My invention relates to search-lights or pro-

1o jectors, and especially to those using an elec-
tric are lamp and the present application 18

a companion to another filed by me of even

date herewith, Serial No. 457,514,
The modern searceh-light muat be entuely
15 automatic in its oper: ation. Itmust be capa-
ble of controllable operation, either from a
distance, or by hand, as desired. It must

throw s beam of light whose rays may be |

maintained substantially parallel or variably
2o divergeni, at will. The beam must be revo-
luble houzentqll} in either direction, or au-
tomatieally back and forth over a Speclhed
arc of the horizon. It must also be capable
of movement in a vertical plane, either when
“2¢ at rest or when revolving. he speed of 1ts
movement must be vmmble at will. ''he
drum containing thelight must belight-tight
in every direction but the front, yet 1t must
admit of perfect ventilation to prevent the
;0 heat of the lamp from injuring the reflector.
There must also be means for euttmn off the
light at will, to produnee flashes for signaling.
Hy mvenbmn alms to aeeomphsh these ob-
jects, and to afford at least three separate
modes of effecting the movements of the pro-
jector, viz., dnectly by hand, mechanically
by hand, and {rom a mstfmce The general
features of construction are blmﬂdl‘ to the
search-light patented to Gaston Sautter, No.
40 454,604, bnt the details have been altered dnd
nnproved so that the projector is more easlly
handled and kept in order.
The invention consists in certain construc-
tions, combinations and arrangements here-
45 inafter described, and ]_’)8.1110111&1‘1} pointed
out in the claims.
In the drawing+,—Figure 118 a front ole-
vation of my improved semeh light. Hig. 2
is a side elevation. Fig. 3 18 a vertical sec-
so tion. Tigs. 4, 5 and 6 uhow the reversing
switeh for the utmmtle movement. 1£1gs.7

%

33

L

L and 8 are sections of the ventilators.

nular cast metal heads, .

|
[

Figs.
9 and 10 are details of the gearing; and Ifigs.
11 and 12 are sections of the diverging lens.
The frame of the projector comprises a hol- 53
low stationary base or pedestal A, having
doors ¢, secured by thumb-serews «’. The top
¢® of the pedestal is flat, and at 1ts centeris a
tubular neck ¢? in which is mounted the ver-
tical shaft or center-pin 0 of the turn-table B, 6o
which is circular, to register with the top of
the pedestal, and has a depending flange 0’
fitting an annular rabbet around the edge of
the top «® Iriction wheels C are mounted
in bearings on the inside of the turn-table, 65
and rest on the top ¢*. Irom opposite sides
of the turn-table rise the curved arms DB’
forming the yokein whichthedram Dishung.
The drum is made of sheet metal d, with an-
Along each side 7o
of the drum is a stiff girder 7, bolted at each
end to the heads d’. At the middle of each
cirder is a trunnion, which is received in a
bearing in one of the arms B’. The upper
half of the bearing is preferably hinged to the 75
arm B’, and has on the side oppesite to the
hinge a pairof lugs between which 18 received
a clamping bolt K, the lower end of whigh is
hinged to the arm B’,so that it can be turned
down out of the way when loosened. bSleeved 8o
on one of the trunnionsis a worm-gear-wheel

I, which can be locked to the trunnion by a

elutch nreferably a friction cone cluteh, op-
rated by the handle . When this cluteh
18 loowned the drum is left free to beswung 8c
up and down Ly hand,suitable handles ¢° be-
ing secured to the rear head of the drum.
In order to move the drum in altitude me-
chanically, by hand, a worm f is keyved upon
a vertical shaft T/, and in mesh with the 90
worm-gear .  The shaft I'V 1s journaled in
bearings in brackets 0% bolted to the arm B/,
and it is made in two parts, an upper /'’ and
a lower, 7°, the ends of which abut in the
middle bracket 0% Ou one part, preferably g5
the lower, is keyed half of a eclutch H, the
other half of which issplined upon the upper
part of the shaft, and isprovided with a hand-
wheel . When this half of the ecluteh is
disengaged from the other, by sliding it up
on the shaft, the two parts of the shaft are
disconnected, and the upper part with its

I002
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wo.rm J ean be rotated by the hand-wheel 7,
to operate the drum. 'The lower end of the

n', n?arranged atb an‘obtus‘e'aﬁgle. Atta'chéd

to the pedestal A is a casing O in whichisa

shaft /% has a bevel gear f® meshing with a

- similar gear f* on a horizontal shaft F? the
5 other end of which lies adjacent to the cen-
ter of the turn-table B, and carries a pinion-
J?° meshing with a worm 79, which is keyed
~upon a vertical shaft I° journaled centrally
in the tubular center-pin. The lower end of
this shaft F° has a miter gear f7 meshing with
a similar gear f®on a horizontai shaft ¥4
which projects through the side of the base
A and carries a hand-wheel f°. When the

spring plunger o, with its axis in the same 70
plane as the axis of the shaft N. When the
arm n stands in one position, the end of the
plunger engages the face 7/, and holds the
shaft from accidental rotation. Sufficient ,
| force applied to the arm will turn the shaft, 75
and the plunger will then engage with the
other face n° and hold the shaft in that posi- -
tion. The shaft will be always in one or the
other position. The inner end of the shaft
carries a crank 7® provided with a wrist-pin 8o

[O

I5

20

36

cluteh H is closed, the drum esan be swang dp
and down by turning the hand-wheel 7°. The

lower end of the center pin b is provided with | ably an anti-friction roller % riding in a .

a worm-gear b% with which meshes a worm 4

on a horizontal shaft I, projecting through

the side of the base A; and earrying a hand-
wheel +. By means of this wheel, the turn-
table, yoke and drum ean be turned horizon-

tally. The shaft is made laterally movable

by any suitable means, in order to throw the
worm out of gear, when a rapid movement by

hand is to be given the yoke. The arrange-
ment shown is preferred, the shaft I being |

journaled eecentrically in the eylindriecal
hubs £ of a earrier K, mounted in bearings in
the base A. The outer hub has a handle %’,
by means of which the carrier ean be par-

| n*, which in insulated by a bushing #n® of

 fiber; or the like. The wrist-pin has prefer-

radial slot in the rock-arm P, which is pro-

vided with two pins'p between which is hung 35
on the same stnd as the rock-armn a switch: Q.
On the rocksarm is a transverse bar »’ on

which slides a shackle attached to a spring

P’, the tlo'-w-e‘r end -of which is fastened to the o
| pedestal in. the plane passing through the go
axis of rotation of the rock-arm and midway

between the switeh terminals ¢, ¢’. The in-

stant the rock-arm passes this plane in either
‘direction, the shackle slides to the forward
‘end of the bar, and the spring gives the arm g¢g

a sudden pull, which causes the pin p or p’
to strike the switéch Q and throw it instantly

tially rotated; so as to carry the shaft I and

‘worm ¢ away from or up to the gear 3. |

1t is frequently desirable that the projector

. be eontrollable from a distant point, such as
35 the bridge of a steamship. To this end, an

- eleetrie motor I.1s placed within the pedestal |

A, and suitably geared to the shafts F¢and L

Kach shaft carries a sprocket wheell !, which

i8 eonnected by a chain belt with a sprocket

40 fY% 7% on the shafts F* and I, respectively.

| The clutehes are-eleetro-magnetie, and ean be

operated from a distance by means of an elec-

- $rie current conveyed through suitable con-

ductors. The projector can thus be caused

1o move in azimuth or altitude by closing the

circuit:through the proper clutch. The sev-

eral eonduectors are formed into a cable M, I
- which'is led into a cable-box a® on the ped-

~.ental, where the conductors are connected

~go with the terminals of the wires running to the

across against the opposite terminal; said
terminals being preferably elastie blades be-
tween which the switch enters. This consti- 100
tutes a good form of snap switch, and pre- |
vents injurious areing. .=~ |

To actuate the arm 7, and reverse the
switch, the turn-table is provided with ad-
justable tappets. 'These may be made solid 105
blocks, as shown in Figs. 1 and 2, but it is
preferred to use pins R projecting down-
| wardly from said blocks R’, which are ad--
Justablysecured to the turn-table B by means
of T-headed bolts 7 and thumb-nuts ¢ s the 110
heads of the bolts sliding in the under-cut
| groove b* formed in the flange b’. The pins
R are normally held down by springs 72, but
they can be lifted and held out of operative
‘position, when desired, by means of the han- rr 5
dles 7° and the inverted lL-shaped slots 4
One side of each pin is beveled, so as to ride

45

~ motor brushes and the clutches.

55

In searching for an object within certain

limits, or in illuminating a considerable area,

it is necessary to move the beam of light back

~are. In order to accomplish this antomati-

6o.

cally,a reversing switeh is inserted in the mo-
torcircuit,and arranged to be operated by tap-
pets-on the movable part of the projector.
These tappets:are preferably adjustable in po-

| over the arm n when approaching it in one

direetion. The other side of the pin is ver-

| tical, to engage with and throw over the arm 120
| | % back ) n, when approaching it in the other direc-
and forth horizontally througha greaterorless |

tion. By setting the pins R and closing the

| circuit through the switeh, the projector will

automatieally vibrate to and fro horizontally

through the are of a cirele inclosed by the 12z

pins.. This ar¢ may be made as large or

;;;;

as small as may be desired. The supply
mains foi the lamp are brought in throu gh
the cable M’ and ecable-box a% and are con-

: nected thereby with the annular terminals s, 130
to use the one shown in Figs. 4, 5 and 6. | s’ on the insulating block S mounted on the
Through the side of the pedestal A projectsa | top a? around the neck gs. The turn-table
short shaft N, carrying on the outer end an up- | earries spring contaect pins, shown in dotted

- rightarm », thehub of which hastwo flat faees'l,lines in Fig. 1, whieh press upon ths rings s,

sition, aid may be ¢onveniently mounted on
‘the turn-table b. Thereversing switeh may be
of anysuitableconstruction,butitis preferred

.
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s’, and take off the current through the con-
ductors s* to the double pole switch 8/, in-
closed in a water-tight box, and operated by
a handle on the outside thereof. Irom the
switeh the current is earried by the flexible
conductors s° to the contact strips s* on the
inside of the drum, with which the lamp T
makes connection when it 1s slid into the
drum. The base of the lamp isreceived in a
box D’ depending from the drum, and open
at the top. Its front end is closed by a door
d¥, Thelamp canbelongitudinally adjusted
in the box by means of a screw d*, operated
by a hand-wheel d°, or by a pair of miter
cears d° and a hand-wheel d'.

The lamp is of any suitable pattern, and
need not be desceribed. It is, of course, a fo-
cusing lamp, and the arc is arranged to be in
the axis of the drum, and at the focus of the
concave reflector D which is preferably an
aplanatic mirror of the Mangin type. The
arc can be observed through a peep-hole d® in
the center of the rear end d’ of the drum, the

silvering of the mirror being removed at its

center, and through an adjustable tube d'’in-

serted in the side of the drum, and havinga -

mirror set at forty-five degrees in a case d'
on the outside of the drum, to enable the
operator to see the arc from the rear of the
projector. Journaled in suitable bearings
inside of the drum isa rock-shaft U carrying
a shield u, which by means of an outside

‘handle 1/ can be turned down between the

arce and the reflector to cut off the light and
enable it to be flashed for signaling. The
front of the drum is closed by a glass door
hinged to theannularhead d’. The glassmay
be plain, but it is preferred to so construct the
door that the rays of light can be spread apart
at will to a greater or less extent, in order to
illuminate a larger area near at hand. To
this end, the door is made in two parts,one in
front of the other, and each composed of an
annular metal frame D3 D*holding a series of
narrow vertical strips of glass placed edge to
edge. The strips are alternately plano-con-
vex and plano-concave, the plane faces being
all on the outside of the i1nner part and on
the inside of the outer part. The frame D?is
hinged to the front annular head ¢’ of the
druwm, and the frame D* is supported on the
frame D® by means of the upper and lower
parallel rails d'® attached to the frame D*and
held in the grooved wheels d* mounted on
ears (' projecting from the upper and lower
edges of the hinged frame D°. This construe-
ticn renders the outer frame D* movable lat-
erally with reference to the hinged frame.
When the plano-concave strips of glassin the
sliding frame are made to coincide with the
plano - convex strips in the fixed door, as
shown in Fig. 11, the two sets of strips or
tenses act substantially like a plane glass, and
the divergence of the rays is at a minimum;
but if the frame D* is moved 80 as to bring

=l

concave strips in the fixed door, as shown in
Fig.12,the divergence is at a maximum; and
it can be varied Dbetween these limits by
changing the position of the sliding door.

To give the operator control of the lens
from the rear of the drum,ashaft V is mount-
ed in bearings v on the side of the draum, hav-
ing a hand-wheel v’ at itsrear end, and at its
front end a crank disk carrying a crank-pin
v, which engages with a vertical slot d% in
an ear on the frame D* The rotation of the
shaft causes the crank-pin to shift the posi-
tion of thesliding frame, the throw of the pin
being equal to the width of one of the glass
Strips. |

The drum must be amply ventilated to pre-
vent the intense heat of the electric arc from
cracking the costly reflector. Ventilators are
accordingly provided along the top and bot-
tom of the drum and across the rear end of
its bottom. 7These are composed of rows of

holes in the drum, covered by sheet metal

plates arranged to permit a free ingress and
egress of air while effectually sereening the
light. The outlet ventilator W along the top
of the drum comprises two plates w support-
ed on irons w’ a suitable distance above the
holes d'® and separated by a shortspace, which
is covered by an overlapping top plate w?
similarly supported on the plates w. From
the top plate depend two L.-shaped plates u?,
underlapping theinner edges of the plates .
A similar plate w0* depends from each plate
w, and secured to the irons w’ is an inverted
l.-shaped plate 105, whose horizontal member
projects into the space between the platesv,
w*  The course of the heated airisshown by
the arrows.

The consiruction of the inlet ventilators W’
is clearly shown in IFig. 8, and will be readily
understood trom the description of the outlet
ventilators. |

In one or both sides of the drum is a slide
X, for giving access to the lamp.

Having thus described my invention, what
I claim is—

1. A search light having movement bothin
altitude and azimuth, and provided with three
independent means for operating it, to-wit,
handles for moving it quickly by hand, gear-
ing for operating it slowly by hand, and an
electric motor for driving said gearing by
power and means for disconnecting the mov-
able parts of the search light from said op-
erating gearing substantially as shown and
described,

2. A search-light having arevoluble yoke, a
drum hungon trunnionsin said yoke, a worm
gear loosely sleeved on one of said frunnions,
a clutch forconnecting the gear with the trun-
nion, and a worm shaft for operating the gear,
substantially as deseribed.

3. A search-light having a revoluble yoke, a
drum hung tierein on trunnions, a worn gear
on one of said trunnions, a worm shaft engag-

its planc concave strips opposite to the plano- | ing with said gear, said shaft being made in

7O
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two abutting parts, and a eluteh for connect- |

~1ng the two parts of the sha,ft substantmlly

o

- with a hand-wheel outside of 'the
substantially as deseribed.

30

- as described.
4, A search- llght hm*ln g a pedestal provided

with a flat top and a central neck, a yoke hav-

ing a tubular center pin received in said neck,

a vertical worm:-shaft journaled in said cen-
ter pin, a horizontal shaft geared to said worm-
shaft, an upright shaft drwen by said hori-

zontal shaft, a drum mounted in said yoke,

and worm gearing connecting said upright
shaft with seld drnm snbstantmlly as de-

- scribed.

5. A search hn*ht havmfr a pedestal pwwded
with a flat top end a centra,l neck, a yoke hav-

“ing a tubular center pin received in said neck,
a vertical shaft journaled in said center pin,

adram mounted in the yoke, gearing connect-
ing the drum with the shaft, and a horizontal
shaft journaled in beamnfre in the pedestal,
having at one end a n:nter gear meshing with
a sunﬂar gearonthe Wormishaft and prowded

6. A search:light havinga pedeetal a turn-

table supported thereon and having a center

pin depending into the pedestal and carrying

a worm gear, a horizontal shaft carrying a

worm adapted to mesh with said gear, and

means for moving said shaft up to and away_
from said gear, to engage and disengage said

worm and gear, substentla,lly as described.
7. The comblnatmn with the pedestal, of a

~ turn-table mounted thereon and having a de-

35

pending center pin carrying a worm gear, a

~ horizontal shaft having a worm, and a carrier

for said shaft mounted in beaunﬂ's 1n said

- pedestal, and movable toand away fron:n sald

a5

60

‘worm gear, substantially as described.

10
‘turn-table mounted thereon and having a de-

8. The comblna,tlon with the pedestal of a

pending center pin carrying a worm gear, a
carrier having hubs turning in beerlnﬂ's in

sald pedestal,a shaft eeeentueally Journaled_

in said hubs, and a worm mounted on said

shaft a,d.]a,eent to the gear, substentmlly as
deseribed.

9. In a search lwhthavmﬂ‘a, motor to effect
itsmovementin az1mnth means forauntomati-

cally reversing the dueetlon of rotation of
sald motor When the light reaches either end

of a predetermined are of vibration, substan-
tially as deseribed.

10. In asearch light hamnﬂ* a motor to effect;
its movement in azimuth, a dewce operated
by the moving part of the search lizht for

pedestal |

automatically 1 reversing the direction of ro- |

tation of said motor when the light reaches

eachend of a predetermined arc of vibration,
substantially as described. --
11. In a search-light having an electric mo-

tor to effect its movement in azimuth, a re-
' versing switch for such motor mounted on a |
etatwnary part of the projector, and tappets

l
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12 In a seereh llcrht the combination with
the pedestal, of aturn-table mounted thereon,

a motor for driving said turn-table, a revers-

ing switch attached to the pedestal, and tap-

pets on the turn-table to actuate said switeh,

substantially as deseribed.
- 13. In a search-light, the comblnatlon with

the pedestal, of a turn-table mounted thereon,

a motor for driving said turn-table, a revers-
ing switch ha,wnﬂ' an arm adjacent to said
turn table,and ad justable tappetson the turn-

table to engage with said arm, substantially

as descmbed | '
14. In a search- lwht, the combination with

2 pedestal, of a turn-table mounted thereon,

75

80

andhavingacircamferential undercut gr oove, |

tappets havmﬂ* T-headed clamping bolts slid-

ing in said ﬂ'roove, a reversing switch having

'an arm lying in the path of S&ld tappets, and
“a motor controlled by said switech and operat-

ing to drive said table, substantially as de-
Scmbed

15. In a Seareh-lwht the combination with

the turn-table, of the tappet blocks earrying

spring-actuated pins, and a reversing switeh

Q0

adapted to be operated by said pme substan- |

tially as described.

16. In a search-light, the eombmetlon with
the pedestal of a sheft projecting through its
side, an upright arm on said shaft havmg

two d.d,]acent Hat faces, a spring plunger at-

92

tached to the pedestelend adapted to engage
with eilther of said faces, and a reversing

switchoperated by the movement of said arm,

substantially as deseribed. -
17. In a search-light, the eombmatwn with

100

two.terminals, of a switeh arm pivoted on a

stud and adapted to eontact with either ter-
minal, a rock-arm pivoted on the same stud

~-havmﬂ' a radial siot, and carrying two pins

adapted to strike and actuate the switech-arm,

a spring arranged to pull the rock-arm in
either direction off its center posmon, and a
crank-shaft having a wrist pin engaging with
the slot in the rock -arm, substantially as de-
scribed.

18. A diverginglens for a search- 11crht com-
prising two frames, each holding a set of alter

nating plano-convex and plano-concave strips

of g la,ss substantially as described.

190. A’ diverging lens forasearch-light, com-
prising two frames, each holding a set of alter-
nating plano-convex and plano-coneave strips
of ﬂ‘lass, the plane sides being all on the same
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side in each frame, and those sides of the
frames being adJaeent substantially as de-

scribed.
20. A diverging lensfora seareh-ll ht com-

prising two frames, each holding a set of ver-
| tical lenses, one frame being movable hori-

125'

zontally with reference to the other, and in

the plane of the frame substa,ntla,lly as de-;

scribed.
21. A diverginglensfora Suﬂ:fﬁh light, com-

d tical lenses and meens for mownfr one frame

13¢

5 carried by the movable part to operate said | prising two frames, each holdlng a set of ver-
switeh, substantlally as described.




WLy |

IO

20

516,821

laterally with reference to the other, and in

the plane of the frame substantiaily as de-
seribed.

22. The ecombination with the drum of a
search-light, of a frame secured to one end

thereof and holding a set of vertical lenses, |

and a similar frame supported in front of the
other frame, and free to move laterally, and
in the plane of the frame substantially as de-
sceribed. |

29. In a search-light, the combination with
a frame secured to the drum, and having ears
on its upper and lower edges provided with
anti-friction wheels, of a second frame hav-
ing parallel rails sliding on said wheels, said
frame being adapted to receive lenses sub-
stantially as described.

24. In a search-light, the combination with

the drum, of a laterally movable diverging

lens, and a shaft provided with a c¢rank pin
engaging with said lens for operating it, sub-
stantially as deseribed.

25, In a search-light, the combination with

the drum, of a diverging lens, composed of a i
fixed and a laterally movable part,anc means

for moving said latter part, in its own plane
subgstantially as deseribed. |

| rising from the drum and interposing

926. Tn a search-light, the combination with
the drum, of a diverging lens having a later-
ally movable part, provided with a vertical
slot, a shaft mounted in bearings on the drum,
and a crank-pin on the front end of the shaft,
engaging with said slot, substantially as de-

| seribed.

27. A drum for a search-light having in its
side an adjustable observing tube provided
with a mirror at its outer end set at an angle,
substantially as deseribed.

28, In a search light, the combination with

30
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a drum having openings, of a top plate lying 4o

above said openings, irons for supporting said
top-plate, an L-shaped plate depending from
the top plate,and an inverted L-shaped pl%te
e-
tween the top plate and the depending L.-
shaped plate, substantially as described.
In testimony whereof I have hereunto af-

fixed my signature in presence of two wit-

nesses.
EDWARD R. KNOWLES.

Witnesses:
MAX LOEWENTHAL,
J. A, KENISTON.
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