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To all whom it may concern:
Beitknownthat I, BRADLEY ALLAN FISKE,
a lientenant in the United States Navy, have
invented a certain new and useful Improve-
ment in Apparatus for Controlling Mechan-
ism of Moving Vessels or Vehicles, (Case No.
2,) of which the following is a full, clear, con-

.vise, and exact description.
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1s

My inveution relates to an improvement in
apparatus for controlling from a distance the
mechanism of moving vessels or vehicles; and
its object is to obviate the necessity of phys-
ical connection by other than the natural
media in space between ‘the moving object
and the distant station from which it is to be
controlled. :

My invention is especially applicable to au-

. tuwmobile torpedoes or other water-craft, and

20

the motor devices or mechanism controlled
by my iinproved method and apparatus may

- beapplied or adapted to the doing of any de-

25

sired work in connection with the moving
body. #or instdnce, my invention is of es-
pecial value wheu use is made of it tv con-

trol the steering mechanism of,the vessel and -

mnkes- it possible to control the movements
of a torpedo with great certainty frown ashore,

. from the deck of a ship, or the like without
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being hampered by certain practical difficul-
ties which have heretofore stood in the way
of successfully accomplishing such a result.

Tho principal reason why automobile tor-
pedoes are not.more exteusively used in naval
wuarfare iy that with theapparatus bheretofore
available it has been extremely. difficnlt while
launching the torpedo to aim it with suffi-
cient precision to strike the enemy’s ship.
It 18 usual at this time to launch or fire tor-
pedoes from pnetiwatic tubes mounted upon
carriages. These torpedo-tubes are placed in
the ship either above or below the water-line.
If they are below, the difficulty of accurate
aiming is materially increased, while if they
are above the water-line the loa led torpedo
is exposed to the enemy’s fire while the tor-
pedo-tubeand carriagenre beingman ipulated.
For thiy reasou nearly all modern ships are

" constructed with their torpedo-tubes below

50

the water-line, :

It has heretofore been proposed to connect

the torpedowith the ship by mneansof an elec-

tric cable which is carried by 'trhe’fi’;'('irpedb and -

unreoled as the latter continueson its course,

This plan, however, has been found to beob- -

jectionable on account of the great length

13

and weight of cable which is required forsuch.

a purpose, and numerous other practical diffi-
culties have stood in the way of its success-

ful operation. In accordance with myinven- -

tion at the point from which the mechanism
upon the moving object is to be controlled

menns are provided for producing waves, im-

pulses, or radiations—such, for instance, a8
the phenomena known ss * Hertzian” waves,
and which may be deseribed for convenience
as vibrations or disturbances of the universal
ether—and upon the moving object motor

6o
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mechanisimn for performning certain work upon
the moving vessel—such, for instance, as the

work of operating the steerinyg-gear——is asso-

ciated with a local circuit upon the vessel,.

which cirenit controls the said inotor mech-
anism and-is adjusted or rendered sensitive
to the waves, radiations, or etheric disturb-
fnces emanating from the distant station,
whereby the eaid local controlling - circuit

operation of the said motor mechanisin and

_the devices operated- or controlled thereby

may be effected from a distance without phys-

ical connection. R ol
Amplifying the above statement somewhat

and referring directly to the special object in

70
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| may be rendered.active or inactive and the

view—that is, the control of dn automobile ;

torpedo—an electrical radiator may be lo-
catéd on shore or upon the ship from which

8s-

the torpedo is launched, such radiator being

‘capable of transmitting electrical waves of

such peculiar and distinctive character ox.in~

terrupted at such intervals of time as to eon-

stitute distinctive signals, The rudder of
the torpedo may be connected with electro-
magnetie-motor mechanism for changing its
position, whereby the torpedo may be steered,
and this electromnagnetic motor or steering
wechanism nay be associated with a local
circuit or circuits and a source of current,
such circuit being sensitive to orincludinga

| device which is sensitive to the wave-signals

sent out by the transmitling-station, means
being provided whereby said circuit may se-
lect or respond to distinctivesignals, and thus
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apparatus. - .
It is desirable that the apparatus on-the
torpedo should be capable of receiving and

contrel diferent movements of ‘the steering

.selecting a number of different signals which
nay be set up at the transmitting-station, so |

that different movements of the stéering
mechanism may be produced. For this pur-
pose the resppnsive déevice may consist of a
cireuit including a souree- of current, such
cireuit being sensitive to or including a de-
vied, such as a coherer, which is sensitive to
electrical waves, and a number of signal-re-
ceiving instruments may be associated with;
tha eirenit which includes the coherer, each
of said signal-receiving instruments being
adapted to respond only when a distinctive
signal peculiar to itself is impressed upon
the receiving-circuit whi¢h includes the re-
ceiving~instraments -and the coherer. To

" illustrate, suppose that the eirecuit upon the

" torpedo includes two signal-reeeiving instra-.|

a5

ments, ea¢h of which-ix adapted to respond
to a pulsating or intermittenst earrent of elec-
tricity of a given periodicity—that is, sup-
pose that one of the instrumente wiltrespond

" to an-electric eurrent which is varied or in-
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terrupted at'a given rate—say ¢ timew per sec-.

ond-—and let the other signal-recéivinginstra-

ment be adapted torespond to a cnrrentwhich
is varied or interrupted at a different-rate—

88y t' times per second. Lét each of ‘these

signal-receiving instruments be so0 associated
that when one of them is thrown into-action
the steering mechanism will-be influenced in
& particular way and when the other is thrown
intoaction the steering mechanisur will be in-

fluenced in another and different way. - Now

it is evident that if the radiator at the trans-.
nitting-station be caused to -send out elec-
trical-waves ‘intermittently-at the rate of ¢
times per-second, the coberer when properly

" adjusted, by absorbing these ‘intermittent
" waves or-vibrations, will -intermittently, at
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the rate of £ times per second, decrease the
resistance of the local cirenit which-includes
the signal-receiving devices, theréby produc-
ing in such local circuit a-pulsating eurrent
with a eorresponding frequéncy. Oneof the
two signal-receiving instruments,' therefore,
will respond and inflaenes-the électromag-
netic -steering. mechanism- in the predeter-

" mined way, but the other receiving instra-

‘55
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ment will remain inactive. Likewise it will
be evident that the latter instrucient may
be actuated by causing the radiator at the
transmitting - station to send out electrical
waves intermittently at the rate of ¢’ times per
second. Itvwill be seen that by providing two
such reeeiving instruments adapted one to

_eontrol electromaghetic mechanism for put-.

- ting the helm of tke torpedo to starboard and

65

thé other to control similar mechanism for
putting the helm. to port, if signals or eléc-
trical impulses having a periodicity or piteh
eorrespouding to thatof the reeeiving instru--
ments on board the torpedo are sent out from

| under'tha reed d® is mounted. the

660,188

Hertzian waves the torpedoinay be steéered at
wilk from the transmitting-station by sending
out signsals to actuate either one or the other
of the receiving instruments. o

‘the transmitting - station by msans of the

70

The movements of the torpedo through the -
srateraan usaally be followed by.the eye by .-

watching the air-bubbles that rise to the sur-

face of the water, orthe torpedo may be pro-
vided with apparatus for generating calcinm-
thosphid gas, swhich riges to the surface ‘of
he water and burns. These means are well-
known. Without going into.detail it.nay be

‘stated that the torpedo may be keptata uni-

form depth—say about ten feet under water—

75
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by mechanism which is.controlled by a hydro- -
static piston. This is old in the art and needs

no further desecription. o .
* I will describe thre details 6f my invention

8s5.

more particnlarly by reference to the accom-

panying drawings, in which—- . = . -
Figure 1 is a diagrammatic 1llustration of

torpedo-énitbodying - my invention, this view

heing intended only:to show the rélative po-

-sitions which are occupied by the explosive,

the air-tanks, the engine, or other propelling
means, and the electrical steering apparatus
which forins the subject of this application.
Fig. 2 is a diagram showing the'transmiitting-
station for sending out Hertzian waves of the

9o
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required ¢haracter. Fig. 3 shows indiagram - -
the Tesponsive apparatus provided on -the’

torpedo for receiving signals sent out by the’

transmitting -station, and thereby actuating
the electrical steering mechanism. '
"The same letters of reference are used to

designate - similar -parts ‘wherever they are-

shown, ; :

" In the stern of the torpedo a are provided
two solenoids b b, having a core b® common
to'both of them. ‘This core carries.a pin 3,
vwhich engages a slot. ¢/, provided in the end
of'the helm ¢. .The héim'is associated with
therudderin theusudl manner. Tiwillthere-
fore be seerr that if the s0lenoid b is energized
and draws in the core the helin will be patto
port, and ‘that if, on-the other hand, the so-
lenoid b’ is energized and the core b attracted
theréby.the helm will be put to starboard.

I0¢

. 104
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Now it will be-understood that if means are

. provided for energizing either the solenoid b
or'the solenoid b"at will the torpedo may be

steered inthe direction desired. . Toeffectthis,

thesolenoid b isinéludedin & local circuit with:

a'battery or source of current d.. *Similarly
the solenoid ¥’ is'included in a local circait

i

with a battery e.. The solenoid b, however, -

is'normally short-eircuited at d' through the

resistance d* and likewise the solenoid b’ is -
normally short-circuited at &' through the re- -

-sistance é°. The menns for short-circuiting

the-solenofd b consist of a reed or spring @3, -

normally resting upon the contact d*, while

- the means. for short-circuiting the solenvid b’
-similarly consist in a reed or spring €% -nor-

mally resting uponacontactel. Immediately
reed f?of

-

s
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‘the receiving instrumentf, such re'édf’ béing
placed in induetive relation to the magnet I

‘of said receiving instrament.. ‘The .reed f?
-has a characteristic pitch or rate of vibration

and is adapted to be thrown into vibration
only when electrical impulses of the same
characteristic periodicity are im pressed upon
the cireuit which includes its olectromagnes
f'.. When, however, the reed f#isthusthrown
into vibration, it strikes the &énd of the spring
orreed d®, whose rate of vibration.is relatively

much slower, and. raises the spring d® from .

its contact d*, thereby breaking the circuit of
the battery d at that point. The current of
the battery thereupon will flow enly through
the solenoid b, which will of course be ener-
gized. The circuit will remain broken at d’
ag long as the reed f2 continues to vibrate.
A receiving instrument g, consisting-of the

magnet ¢’ and reed ¢?, is disposed in front of -

the reed €® and is similarly adspted to open

“the circuit of the battery e at the point e'.

as

3o
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-the brish * 4nd another between the receiv-

so

6o

- 65

The reed g% has 4 characteristic pitch or rate’

of vibration which is differept from the pitch
of ‘the reed f? and will be thrown into vibra-
tion only when electrical impulses of a pério-
dicity corresponding toits charaeteristic pitch
are immpressed upon the eircuit including the
magnet'g’. Thereceiving instruments fand
g are included in series in alocal circuit with
the battery or sonrce of current A, the conti-
nuity of this eircuit being couirolled by a co-
herer ¢, which is adapted to respond to Hert-
zian waves set up by a radiator & at the trans-
mitting-station. - = - . .
The form of coherer whijch is shown in the
drawings is well known, but for the suke of

clearness will be briefly described. A glass:

tube is fitted with two silver pole-pieces 7' 7',
attached torods+*#%, which projectout through
the ends of the tube and are engaged by cop-
per strips or brushes ¢ 4, forming the termi-
nals of the cireuit which includes the battery
h and the receiving instruments f and g.
Choking coils #* 7 are provided in the eircuit,
one between theé receiving instroment f and

ing instrument g and the other brush . The
rods ¢ 42 are mounted in bearings * & to per-
mit the rotation of the glass tube. ! T
" Between the pole-pieces 4’ i’ is provided a
smail quantity of powder, which may consist
of a mixture of silver and nickel filings with

a slight trace of mercury. Normally when’

the powder’is in'a- disordered condition the
resiztance of the path through the coherer is

-extremely high, approximately twenty thou-

sand chms; but when its absorption of elec-
tric waves set ip by the radiator is intense
the. particles-of powder cohere, and the re-
sistance of this path drops to something like
five olims, thereby practieally closing the cir-

“cuit. The powder remainscohered unless the.

tabe is mechanically agitated, aud to deco-
here the powder I preferabiy rotate the tube
on its axis in the bearings ©* #°. This may be
done by a belt passing from the pulley 1° to

the pulley 77 of a small inotor, which is kept
constantly rouning. - : N
The transmitting-station is iHustrated .in
Fig. 2. - The Hertzian radiator % consists, a8
usual, of three solid brass balls in alinement;
the outer balls' being connected to the termi-

-nals of the secondary winding of an indue-

tion-coil L ' The primary winding of the in-
duction-coil is included in circuit with a bat-
tery m, Keys n aund o, and vibrating make-
and-break pieces n' and o' The make-and-
break piece n' consists of a reed n?, whose
charaeteristic pitch or rate of vibration is the
same as that of the reed f2 of the receiving-

"ingtrument f—say-{ times per second. Simi-

larly the reed o of the wake-and-break piece
0’ has a characteristic pitch or r2*» of vibra-
tion corresponding to that of he reed gtof
the receiving instrument’ g—say # times per

8econd. The reeds n? and o*are kept in con-

stant vibration by means of magrets n® o,

which are included in cireuit with a local bat-

tery p and, being in constant vibration, al-
ternately make and break eontact with their
respective contact-anvils n¢ 0%, which are eon-
nected with one terminal of the battery m.
A condenser g is conneeted in multiple with
the contacts of the vibrating make-and-break
pieces and the keys n and o to suppress the
sparks which would otherwise tnanifest them-
selves. When the key n is depressed, there-
fore, it will be understood that the radiator
k will be caused to send out Hertzlin waves
whose frequeney may be millions per second;
but the operation of the radiator is intermit-
tently interrupted by the make-and-break

‘piece n' ¢ times per second, which we have
#ssumed to be the characteristic pitch or rate
“of vibration of the reed f?associated with the

receiving instrument. f upon the torpedo.
The powder of the coherer ¢ then will be in-
fluenced by the Hertazian waves, which are
intermittently set up, as described, and will

8

70
75

8o

85

95

‘100

105

110

alternately cohere and decohere a8 mauny .
times in a second as the production of Hert-. -

zian waves from the radiator % is interrupted.
This action of course resulits in intermittently
reducing the eoherer, battery Z, and the two
receivinginstrumentsfundg. Since wehave

11s

assumed the rate of interraption at the radi- -

ator 10 be.{ times per second, it is manifest
‘that a pulsating current whose frequency is

{ willbe produeed in'snchlocal cirenit. There-
fore the reed £, whose characteristic pitch or

thrown into vibration; but the reed €3, which
vibrates at ¢ times per second, will remain
quiet. The recd f? being thrown into vibra-
tion will act in the manner heretofore de-
scribed and open at the point'd’ the short cir-

.cuit which includes the battery d, thus caus-

120

_rate of vibration we have assumed to be ¢, is -

125

ing the current from said battery to be direct- -

ed through the solenoid b, anergizing the lat-

ter and putting the helm to port. In like

lanner if the key o is depressed intermitient
impulses having a periodicity corres
to the rate of .vibration of the reeg g

‘will be

onding

3¢
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. sént through thé primary of the induction-
_coil by means of the vibrating make-and-

break piece o', and these intermittent im-
pulses will affect the coherer on the torpedo-

- & boat to cause intermittent impulses of the

same periodicity to be supplied to the circuit
which includes the receiving instruments f
and g. Since these impulses have the same
periodicity as the rate of vibration of the reed
g% the latter will be thrown into vibration and
current from the battery e thereby directed
- through the solenoid b’ and the helm put to
starboard. - It will thus be seen that by de-

- - pressing either the key n or the key othe tor-
15 pedo may be steered in one direction or the
other, '‘as desired. An especial advantage of
this arrangement is that the torpedo may be
launched on the opposite sideof theship from

10

the point which it is desired to attack and

from which fire inay be directed upon theship,
8o that thére is no danger of the torpedo being
struck by anenemy’s shot and exploded while
being lannched. o ; .
- ImFig. 31 have illustrated, diagrammatie-
25 ally, in dotted lines a supplemental coherer
which-may be included in multiple with the
“eoherer ¢, . This may-be desirable in some
cases to increase the sensitiveness of the sig-
nal-receiving apparatus, acting as a goard
against fajlure of the apparatus to operate if
for any reason the coherer 7 should not work
-properly—that is to say, one of the coherers
may respond a little more readily than the
‘other .to Hertzian waves of a given wave

20
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35 length or from a given distance and the two.

may therefore be included in multiple with
the circuit to be controlled, so that if one
"does not respond as quickly as it should the

...~ circuit may yet be controlled by the other.
=40 Such a supplemental coherer will not, how-

ever, in all cases be necesaary or desirable,

since ordinarily one coherer alone will be
sufficient for the purpose. o

. T have illustrated and - particularly de-

35 scribed my invention as embodied in an ap-

. paratus for steering automobile torpedoes;

but it is'evident that it may be found useful

- . forotherallied purposes, and while I consider

it needless here to enter into vague and im-

' o aginative speculations as to the extent of its

- application or its possible value to mankind

" Ido not wish to be understood as limiting

myself to the
trated.

particular .apparatus ijllus-
I tharefore claim— : D
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‘trical waves or disturbances, of a moving ves-
-gel or vehicle and mechsnism thereon for
_ steering or operating the same, and control-

6o ling apparstus adapted to be actuated by the

influence of the said waves or disturbances
at a distance from: the source, as set forth.

2. The combinstion with a sqarce of elec-.

‘trical waves or disiurbances, of a moving ves-
65 sel or vehicle, mechanism thereon for steer-

ing oroperating the same, acirenitand means.

Ve

" 1. The combination with & source of elec-

660,155

therein for eontrolling said. mechanism,’ and

means for rendering said cireunit active or in-

active through the influence of the said waves

or disturbances exertéd at a distance from the e

source, as set forth. B T
3. The combination with a souree of elec-

trical waves or disturbances and -means for’

starting or stopping the same, of a vessel or

vehicle; steering mechanism earried thereby, 75

.a eircuit containing or connected with means ..

for controlling the operation of said mechan-
ism and adjusted or rendered sensitive to the .
waves or disturbances of the source, as set.. .
forth. . _ - o 8o
4. The combination with a source of elee- -
trical waves or disturbances and means for -
startingorstopping the operation of the same,

| of & vessel or vehicle,inechanism carried there-

by for‘steering.or operating the ‘vessel, local 8s
circuits controlling 8aid mechanism, & cirenit
sensitive to the waves or disturbances of the
source, and means therein adapted to control
the said local circuits, as and for the purposes .
set forth. : : . go
5. The combination with an automobile ves-

| sel or vehiclé, of electromagnetic motor mech-.

aniam for controlling the operating mechan-

 ism of the vessel, a responsive device adapted

to be actuated by etheric waves or disturb- 95
ances, means controlled by said responsive

'device, for actuating said motor mechanism,’
& distant source of etheric waves or disturb-

ances adapted to send out wave-signals of a
distinstive character, and tmeans for controls
ling s2id source, whereby the mechanism of
the veassel or vehicle may be controlled from
the source of said waves ordisturbances, sub-
stantially as set forth. e

" 6. The combination with a moving vessel or
vehicle,of erectromagnetie motor mechanism,
as b ¥, £or controlling the operating mechan-
ism of tho vessel, an electric circunit adjusted
or rendered responsive to etheric wavesor dis-
turbances, a source of current in the eircuit tr
and means actuated by the flow of current in -
the ecircait for . controlling the said motor

10

10

~mechanism, and means for propagating ethe-.

ric waves or disturbances of a character to
which said circuit is responsive, whereby the 11
electrcmagnetic motor mechanism and con-

sequently the operating mechanism of the

}ress}(:l may be controlled, substantially as set
orth., - - : : I3

7. The combination with a moving vessel or r2(
vehicle, of electromagnetic motor devices b -
b’ for controlling the- operating mechanism

of the vessel, 4 circuit adjusted or rendered
sensitive to electrical waves or vibrations; a
source of carrent in the circuit, signal-receiv- ra;
ing instruments f g controlling the said elee- .
tromagnetic motor devices, each of said in-
struments being adapted toselect and reapond

to eleotric signals of distinctive character re-
teived by the circuit; and means at a distant 13
poiut for transmitting such signals by elee: -

trical waves or vibrations, whereby the opera-.
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“tion  of said electromagnetic motor devices
may be effected from such distant point, as
described. .. - . , T

- 8. Thecombination with an automobile tor-
" 5 pede, of a rudder therefor, electromagnetic
steering mechanism adapted to control the po-
sition of said rudder, a plurality of selective
signal-receiving devices adapted each to re-
spond to electrical impulses of distinctive
character, said signal-receiving devices serv-
ing to control said electromagnetic steering
‘mechanism, an electric cir¢uit including said
signal™ receiving devices, a responsive de-
vice located in said circuit and adapted to
receive Hertzian-wave signals and to set up
electrical signalscorresponding theretoin the
circuit which includes said signal-receiving
devices, 'a radiator at a transmitting-station
for sending out Hertzian waves, and means
for causiny said radiator to transmit signals
of any distinctive character to which any of
- said signal-receiving devices is adapted. to re-

spood, substantially as and for the purpose
set forth. L T -

8. Thecombination withan automobile tor-
pedo, of electrically-operated steering mech-
anism therefor, a plurality of electromagnetic
signal - receivers controlling corresponding
partsof said steering mechanism, an electric
circuit including said signal-receivers with a
source of electric current, each of said sig-
nal-receivers beingadapted torespond to elec-
triczal impulses of a cliaracteristic periodicity,
a responsive device controlling said cireuit
and adapted to receive intermittént Hertzian-
wave signals, a radiator at a distant station
for transmitting Hertzian waves, and means
for causing said -radiator to transmit inter-
mittent Hertzian waves in inpulses of a pe-
riodicity corresponding to the periodicity to
which any one of said signal - receivers is
adapted to respond, whereby said responsive
device is caused to set up electrical impulses
of the saine periodicity in the circuit which
includes theseveralsignal-receivers,substan-
tially as and for the purpose set forth.

10. The combination .with an automobile

‘10
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ves-a or vehicle, of a rudder therefor, elec--

tromagnetic steering mechanism for control:
so ling the position of said rudder, a responsive
.~device adupted to be actuated by electrical
waves or disturbances, means controlled by
said respousive device for actuating said elec-
tromagnetic steering mechanism, a distant
source of electrical waves or disturbances
adapted to send out wave-signals of a dis-
tinctive character, and means for controlling
said source, whereby the course of the vessel.
or vehicle may be directed from the source of
60 said waves or disturbances, substantially as
described. - : § . :
11. The combination with an automobile-

55

torpedo, of a rndder therefor, electromagnetic
steering mechanism for controlling the posi-
tion of said rudder, a circuit associated with 65
said steering mechanism and including-a .
source of ‘electrie- Gurrent, a_responsive de-

"vice adapted to be actuated by waves, radia-
-tions or etherie disturbances for controlling

the electrical condition of said cireuit, a dis-
tant source of radiations, waves or disturb-
ances, and means. for stopping and starting
the same, substantially as deseribed.

" 12. The combination” with an automobile
vessel or vehicle, of steering mechanisin there-
for, a plurality of circuit-controlling devices
and circuits dssociating the same each with
a particular part of said steering mechanism
whereby the operation of sich part may be
controlled, means, adapted to be actuated by
electrieal waves or disturbances for thirowing
into action either of said circuit-controlling
devices, each of such circuit-controlling de-
vices being adapted to respond only to sig-
nals of a distinctive character, and a source
of electrical waves or disturbances of a char-

70

75
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" acter to actuate either of said eircuit-control-

ling devices, whereby different operations of
said steering mechanism may be controlled
from 8aid source, substantially as déscribed.

13. The combination with an electric cir-
cuit adjusted or rendered responsive to elec-
trical waves, radiations or disturbances, of a -
plurality of signal-receiving instrumeénts in
the cirtuit, each adapted to-select and re-
spond to signals of ‘a peculiar and distinetive
character, electromagnetic motordevices con-
trolled by said instruaments, and a radiator
which may be located at a distant point for
propagating the waves or radiations and so 1oo
for transmitting signals to which either of said
instruments will respond, whereby the elee-
tromagnetic motor devices «an be controlled
from the distant point, substantially as set
forth. ’ ,

14. The combination with an antomobile
vessel or vehicle, of electromotor devices for
controlling the operating mechanism thereof,
a plurality of signal-receiving instruments
controlling said electromotor devices, means, 110
actuated by: electrical waves or radiations,
for throwing into action:either of said signal-
receiving ipstruments, and a radiator at a
distant poiut for transmitting waves or radia- -
tionsof suitable character for operating either r1s
of said signal-receiving instruments, substan- '
tially as set forth. . oo

In witness whereof I hereunto subscribe my
name this 16th day of July, A. D. 1898,

BRADLEY ALLAN FISKE.
" Witnesses: -~ . - o
N. M. DYER, ) LT
- F. H. HOLMES., o
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