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PATENT OFFICE.

HAYDN MOZART BAKER, JR., AND ARTIIUR WOODWARD FOX, OF
BROOKLYN, NEW YORK.

ELECTRIC-ARC LAMP,

SPECIFICATION forming part of Letters Patent No. 004,928, dated December 7, 1897.
Application filed February 24,1897, Serial No, 624,873, (No model,)

To all whom it mai concer:

Be it known that we, HAYDN MOZART BA-
KER, J1., and ARTHUR WOODWARD FoX, citi-
zens of the United States, residing at Broolk-
lyn, in the county of Kings and State of New
York, have invented a new and useful Me-
chanical Movement and a Self-Centering Arec-
Lamp, of which the following is a specifica-
tion. |

Our invention relates to improvements in
mechanical movements and in meehanism of
arc-lamps for automatic feeding of the car-
bons as required by their consumption; and
the objects of cur improvements are to pro-
vide either equal or differentiated and auto-
matic feed for the carbons and holders at will
and also differentiated feed at any desired
rate by a combination of screw, wheel, and
worm feeding devices automatically operated
by and in cireuit.

A further and incidental object is to pro-
vide a lamp that may be used with either
an alternating or a direct current circuit at
will. |

We attain these objects by the mechanism
1llustrated in the accompanying drawings, in
which— - "

Figure 1 is a part sectional view and part
elevation. Figs. 2 and 3 represent details of
the feeding mechanism. Fig. 41s a sectional
view cut on line 4 4, Fig. 1. Tig. 5 is a part
sectional and part side view of the feeding-
screw and associated parts. Tig. 6 is a hori-
zontal sectional view cut on line 6 6, Fig. 1;

and Figs. 7 and 8 are enlarged views of the

opposite screw-threads and surfaces of the
main feeding-screw and associated parts.
Similarletters refer to similar parts through-

~out the several views.

The serew-rod R is a compound serew pro-
vided with right and left secrew-threads of
equal piteh by which to make and control the
approach of the carbon-holders and carbons.

The holders H and H’' each consist of 2
sleeve I or E', respectively bored smooth or
made without threads, fitting not too snugly,

but easily, the outside diameter of the screw-
rod X and provided each with an arm A or
A’, respectively, and the arms each carry a
carbon and necessary attachments for hold-
ing and operating the same, the upper one

' being provided with the proper coil, as usual,

as shown, or in any other usunal way. Each
of these holders IT and 11'is held in position,
and they are moved toward each other on the
screw-rod R by means of a revolving device
Woor W', held in a pivoted arm or lever L or
L', secured to the sleeve E or I, preferably
by being pivoted to a projecting stud D or
D', as shown. We provide in each case a
spring S or S', secured to the sleeve or to a
stud thereof and bearing upon the outer arm
of the lever L or 1/, so as to throw the ie-
volving device W or W’ into engagement
with the threads of the screw-rod R, which
engagement secures each holder in position
on the screw-rod R.

1he revolving devices W and W, provided

for the holders IT and II', respectively, con-
sist of a complete plain wheel the periphery
of which describes a complete circle properly
shaped to take in the threads of the screw-
rod R. The screw-rod R is connected with
and operated by clockwork or a set of wheels
controlled and moved by a spring or other-
wise, and when the screw-rod is turned by the
driving mechanism the wheels W and W', be-
ing plain,revolve in and through contact with
the serew-threads, and, whatever the diame-
ters of the plain wheels, they carry the hold-
ers H and II' toward each other for an equal
distance, corresponding to or controlled by
the number of turns made by the serew-rod
R and the pitch of the serew-threads or the
number of threads to the inech on the screw-
rod R. In this way both ecarbons are ad-

vanced by the clockwork mechanism simul-

taneously and equally as they are consumed,
and also automatically by the clockwork in
the manner to be described hereinafter and
at any desired and provided rate.

When the carbons are consumed or for an \%
reason 1t is desired to return the holders H
or II' to the starting positions at top and bot-
tom, it 1s only necessary to overcome the
springs S or S’ by the movement of the levers
L7 or 13, respectively, the inner arm of each
of which makes contact with that arm of the

lever that holds the wheel W or W', thereby

lifting the wheel so held out of contact with
the screw-rod and its threads, whereupon the

| holders may be dropped or raised, as required,
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by sliding on the right-and-left serew-rod to
any point or position desired, and on releas-
ing the spring and the lever that holds the

- wheel out of action it (the wheel) will reén-
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the adjacent part of the screw - rod.

oage the serew-rod at an adjacent thread
thereof and thereby retain the holder in posi-
tion thereon at the point of such engagement.

As so Tar described, the arrangement and
operation is that found, used, desired, or nec-
essary where the lamp is to be located In a
circuit having an alternatingcurrent,in which
case it is necessary, because of theequal alter-
nating consumption of them, to have both the
carbons move toward each other at the same
yate. This.objectis accomplished by provid-
ing both holders II and H' with similar plain
wheels similarly held upon the sleeves & and
E' and similarly operated, as shown, but of
course engaging the right or left threads of
the upper and lower parts of the compound
right-and-left screw-rod, and thereby causing
the two holders to move toward each other
with equal speed whatever may be the size
of the plain wheel used, W or W'. Where
two plain wheels are used, as shown, in com-
bination with a compound screw-rod of the
same diameter, butwith right andleft threads
of the same pitch and number to the inch, the
feed of the two holders will be the same what-
ever the diameters or sizes of the two plain
wheels, because the movement is entirely and
alone caused by the serew-threads on the com-
pound screw-rod R.

When, however, the lamp is to be used in
connection with a direct current, the feed of
the two holders and carbens must be differ-
entiated to suit the increased combustion of
the positive carbon, and in that case the plain
wheel attached to the holder H' isto be thrown
and held out of engagement and out of ac-
tion, and it may be so held by the engage-
ment of the lever L3 with a lock-pin or stop
P, while the worm W? held in'alever L#, piv-
oted to the stud D2, is to be tripped 1nto en-
cagement with the threads of the upper part
of the rod R, as shown. The worm W?=Iis
also provided with a spring 8% and lever L?
for throwing the worm W#into and out ot en-
gagement with the threads of the screw-rod
R and for engaging the lock-pin or stop P.

The scerew-rod and the worm are two re-
volving screws, one long and the other short,
making peripheral contact, the last having
endwise motion and the first not having any
stich motion. | |

In order to move the holder II' as related to
the holder I with the required differentiated
speed, say the speed of twenty to ten, we pro-
vide the worm W2, held in the pivoted lever
L4 the pitch of the thread on the worm prei-
erably, but not necessarily accurately, yet
sufficiently, corresponding with the pitch on
The
worm W2 being provided with screw-threads
on its periphery and the diameterof the worm
being the same as that of the rod, when the
rod R is turned the holder II" will be moved
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on the rod R for a distance equal tothe sum of
the movements generated by the two serews—
to wit, the screw-rod R and the worm W=
The sum of these movements will be twice
that generated by the serew-rod, or, In other
words, the worm W? will double the move-
ment of the arm IT'and make 1t as twenty 1o
ten to that of the holder . This is the re-
sult obtained when the rod and the worm are
of the same diameter and pitch. "The worm
W2 is a differential worm and produces differ-
ential motion not only between the holder
I’ to which it is attached, and the holder I,
but also between the worm W#and the screw-
rod R. Where, however, itisdesired tomove
the holder II’ and its carbon at any other rate
or ratio in reference to the holder I, the pitch
of the reversed screw-threads on the screw-
rod R being the same, the diameter of the
worm W2 must be varied accordingly to pro-
duce a ratio of movement of, say, twenty to
eleven, or any other ratio.

The primary prineciple involved is that as
the diameter of the worm is diminished or
made less than that of the rod R the result-
ing speed or movement of the holder IT" down-
ward will be increased, and as it is enlarged
it will be diminished.

As shown, the compound screw -rod has
right and left serew-threads of the same or
equal piteh; but we do not desire to Iimit our
invention to or to combinations with a rod
made precisely like that shown in the draw-
ings and so far described. The right or the
left serew-threads, either of them, and also
the rod itself, may be made different in most
if not in all other properly characteristic re-
spects, and particularly as to piteh, length,
number of threads perinch, &e. The codp-
erating worm W? may also be varied muchin
the same way, and when varied in diameter
and circumference very and characteristic-
ally differenteffects may beproduced. W here
the worm is made of a smaller diameter than
the serew-rod on and with which 1t operates,
the movement of the sleeve or holder on the
line of the axis of the rod is made greater
than that produced initially by the threads
of the serew-rod, say, carrying a screw-sleeve,
and to ascertain the total movement of the
holder the total of such movement must be
added to that due initially to the threads of
the serew-rod, and this total movement will
be more than double the said initial move-
ment. Where, however, the worm W= is
made of larger diameter than the right-and-
left serew-rod or the part on which 16 oper-
ates, the additional movement developed 1s
made less instead of greater than the initial
serew -rod movement or for a shorter dis-
tance on or in the direction of the axis-line
of the right-and-left screw -rod. In order,

therefore, to be able to produce any desired
rate of movement on the axial line or any de-
sired rates of relative or differentiated move-
ments,it becomes necessary to find and apply
' q rule for ascertaining the proper diameter
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of the worm W? as related or to be related
to therod R. This rule may be stated as fol-
lows: Given the distance, measured on the
axial line of the screw-rod, over which the
worm 1s to travel, the number of revolutions
of the serew-rod, its diameter, and the biteh of
the threads of the screw-rod and worm, to find
the proper size of the worm. The distance,
measured on the axial line of the serew-1rod,
over which the worm is to travelin one revo-
lution of the screw-rod, less the piteh of the
threads of the screw-rod, equals or aives the
distance on the axial line of the serew-rod
that the worm fravels of itself and alone,
which divided by the pitch of the threads of
the worm equalsor gives the number of revo-
lutions of the worm in making such travel.
The length of one thread on the piteh-line
of the screw-rod divided by the number of
revolutions of the worm equals or gives the
length of one thread on the piteh-line of the
worm. The square root of the length of one
thread of the worm, squared, minusthe pitch,
squared, equals or gives the circumference
of the worm on the pitch-line. This cirenm-
ference divided by 7 equals the diameter of
the worm on the piteh-line. -

Theturning or feed movementof the serew-
rod R is under the control and action of the
clockwork shown altogether in Iig, 1 and in
some of the detail parts in Fies. 2 and 3.
T'he movements of the rod R and its operat-
Ing clockwork are subject to the control of
the brake B, which consists, as shown, of the
pivoted U-shaped lever LS, provided with the
bearing-block B’', which engages a friction or
brake wheel F. Associated with the cloclk-
work 18 the shunt-coil C, provided with an
armature C', which has a bent-arm extension
C?  The spring S2holds the bearing-block B’
of the brake B in contact with the brake-
wheel I at all times unless the tension of the
spring 5° is overcome, and when the brake is
on the clockwork machinery and the screw-
rod are held stationary thereby. As the con-
sumption of the carbons proceeds and the dis-
tance between their adjacent ends increases
the amount of electrical energy passing be-
tween them diminishes, and as the shunt-coil
18 in the shunt-circuit the armature ¢ is pres-
ently drawn into contact with the core of the
coil, under control of the coil, and as it is he-
ing moved into contact with the core of the
coil the arm C? makes contact with the rod
or arm R’ on the brake-lever 1.°, thereby
crowding the brake-lever over and the bear-
Ing-block B’ away from the wheel F, where-
upon the clockwork under the control of the
spring being setfree and in motion the serew-
rodisturnedin the ordinary way. Thebrake-
wheel If'is provided with the usual fly or fans
for steadying the movement of the parts.

As the movement of the screw-rod proceeds
and the adjacent ends of the carbons in the
two holders Hand I approach each other the
electrical energy transmitted from one car-
bon to the otherincreases, and as it increases

the portion transmitted through the shunt-
coll and eircuit diminishes until, under con-
trol of the spring S the armature ' is re-
leased, carrying with it its arm or extension
(7, thereby surrendering the brake-lever LS
into the control of the spring §°, whereupon
the bearing-block B’ will again malke contact
with the wheel F and stop the clockwork
movement by overcoming the energy of the
clock-spring, thereby arresting and prevent-
ing the further movement of the screw-rod R
and holding the positive and negative car-
bons In position for the time being and until
the increasing gap between the adjacent ends
of the two carbons causes a repetition of the
Increased current-flow through the shunt-coil,
whereupon the operations mentioned will be
repeated with the same results as before de-
seribed.

In order to prevent slip between the serew-
threads of the rod R and the bearing-surfaces
of the worm W2, we knurl both the contact-
surfaces, as shown in Figs. 7 and $ and indi-
cated by the letter . Tn the case of larger
machinery and mechanisms this kind of me-
chanical movement may be provided with
regular cogs or teeth to insure aceuracy.

We have shown a serew-rod of the same di-
ameter and same pitch of thread throughout,
but it is evident that both may be varied at
will, as well as the number of threads to the
inch, and by making similar variations in the
worm a great variety, almost an infinite va-
riety, of differentiated movements may be
produced. It is evident, too, that by substi-
tuting worms of different diameters for the
plain wheel W on the holder X a still fur-
ther series of variations of movements may
be produced or differentiated.

By giving the levers L, I/, and L¢ greater
Sweep and their springs sufficient range of
action wheels or worms of different diameters
may be used in connection with the same rod
R and associated mechanisms.  Sothesleeves
I and E' being smooth and not screw-thread-
ed within may be used on any rod of the same
diameter whatever may be the pitch of the
screw - threads or the number of them per
inch. |

We claim as our invention—

1. In combination the holder H provided
with the plain wheel W, the holder I pro-
vided with the plain wheel W', and the com-
pound right-and-left serew-rod R, the axis of
cach of the plain wheels being located in
lines parallel to the circumferential surface
of the screw-rod.

2. In combination, the holder H provided
with the plain wheel W, the holder I Pro-
vided with the plain wheel W', the compound
right-and-left secrew-rod R, the axis of which
is parallel with the axes of the plain wheels
W and W', the shunt-coil C Jprovided with
the armature C' and the arm C?, all in com-

bination with the independent brake-lever B
and brake-wheel F.
5. In combination, the holder H provided
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with the piain wheel W, the holder II' pro-

vided with the worm W2 and the compound
right-and-left screw-rod L.

4. The holder I’ provided with the differ-
entialworm W#in combination with the screw-
rod R, the worm and the serew-rod ¢ooper-
ating to produce differential motion of the

holder, substantially as shownand described.

10

AS)

5. The holder II provided with the plain
wheel W, the holder II' provided with the
worm W2, the compound right-and-leftscrew-
rod R, the axis of which is parallel with the
axes of the plain wheel W and the worm W?
and the shunt-coil C provided with the arma-
ture C' and the arm C?, all in combination
with the independent brake-lever I3 and
brake-wheel I.

6. A screw-rod R and a differential worm
W2, each provided with the knurls I, the
serew-rod and the worm codperating to pro-
duce differential motion and the knurls co-
operating to prevent slip and to secure accu-
racy of differential motion.

7. The holderof anarc-lamp provided with
a pivoted lever carrying a revolving engag-
ing - wheel, in combination with the feed-
serew, and also provided with a lever for
tripping the wheel-lever, the axes of the re-
volving wheel and of the feed - screw being

30 parallel.

g, Afeeding-serewof anare-lamp provided

ot one end with a right-hand serew and at the
oiher end with a left-hand screw, and two
sliding holders, each provided with a trip-
wheel, the circumferences of which engage
the right and left hand serew - threads, re-
spectively, and guide the holders toward each
other, the axes of the feeding -screw and of
the two trip-wheels being parallel.

9. A feeding-screw of anare-lamp provided
at one end with a right-hand screw and at the
other end with a left-hand screw, and two
sliding holders, one provided with a plain
trip-wheel and the other provided with a trip-

worm, the circumierences of which engage

the right and left hand serew - threads, re-
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spectively, and guide the holders toward each

other.

10. As amechanical movement, the follow-
ing elements in combination: a revolving
serew without endwise, or axial, motion, and
a revolving worm operated by the revolving
serew, the threads of both the screw and the
worm being held in peripheral engagement
with each other, and the worm and its holder
being free to move axially.

[TAYDN MOZART BAKER, Jr.
ARTIIUR WOODWARD FOX.

YWitnesses:
JAMES A. SKILTON,
FDWARD S. BERRALL,
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