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Undet^hic|i we manufacture

lafHncera or naen of mvpmnttnm will be pi

C. E. Ball,

Extension,

C. E. Ball,

EjCtENSION,

R. E. Ball,

83

i88i

No.*i3i64, July 25, 1881

Extended, July \. 1886

No. 18030, Nov. 3

"No. 1254, Ocr. 19. I

Nq^ 17127, July 2, 1883
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W. A. JoHNsbN^^o. 27258, 'July 25, 1887

\ " No. 2S085. Nov. 2(5, 1887

No. 28975, Apr? 19; 1888

^o. 39003, Apr. 25, 1888

And Patents applied for on Arc Lamps,

\ Storage Batteries, Motors, Switches,

\ Cut-outs, Indicators, etc
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' THE
.

BALL Dynamo
^l 1 TAS been condemned by theoretical electricians

9^ IJ. in the years gone by as an electrical absurdity,

'

and contrary to the laws of electroklynamic generation

;

but it has been spoken of by parties using it, and others

familiar with it, as the best arc dynamo ever constructed.

In later years its opponents have admitted " It is a good

dynamo, but wrong in principle. Its merits aVe in

superior material, workmanship and skill." You may

have heard of its reputation, its durability and freedom

from repairs, and may doubt whether it has the merits

claimed for it, or is intrinsically wrong ; and may ques-

tion if its existence fpr the past six years with a business

each year n^ore than doubling that of the year previous,

is due alone to superior workmanship and material. To
remove such doubt, if it exists, the Ball Electric Light

Company submit for your consideration the following

practical, electrical and mechanical reasons why the Ball

Dynamo has a greater economy, greater durability^,

greater reliability, and greater freedom from break-downft

than any other dyndmo made.
*

I. Economy.—It is made of -wrought iron, end

frames, bars and poles (a feature 6f\the Ball Dynamo
alone, and covered by patents), anct admitted by all

electricians to be the proper construcSon to. obtain the

most economical field.

2.' The poles are widely separated, an4 there issno

leakage of lines of force from wing to wing of poles as

there is in all other dynamos.

3. A bar of iron of a field magnet is nearly satura^
as it approaches its poles. The lines of force have a
tendency to escape and close thrpugh air. In the Ball

Dynamot^as can be seen from above design, each armature
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takes any loss of magnetic force that was intended for the

other armature.

4. ^
l^e mechanical; parts for holding the commutator

and driiring armature, are constrQcted of gun metal, and
aflbrd no passage-way for the magnetic lines of force other

than through thft cores of the armature.

5. These mechanical details are so Constructed as to

form no closed loops or large masses of .metal for gener-

ation of waste or Foucault currents—a feature peculiar to

the Ball machine, and covered by patents. "

6. By taking a given w^ght of wire ancUpreading it

over two cores, as in the Ba|l I)ynamo, instead of over •

one c'ore, as in all other dVnamos, the iron of each

armature is brought much nearfcr the pole pieces than is

possible with single armature machin^i's, and the average

distance oPthe copper wire from the ^les is much less l

hence, a greater output from the Ball than from any
single armature machine.

'

,;^. 7- When a given amount of copper yire is wound on
two cores instead of one, the average distance of wire to

core is less, and the wire is wound with greater economy.

A given length of wire will give two cores^ 5% more con-

voflutions than it will on onej hence, an^ additional

output of 15%.
•

' 8. Very Small Los^ from Waste or Foucault
Currents.—With a given field exciting two armatures,

U is evident that each armature cuts the l|nes of force of

but onehall of this field, and that'll local E. M..F.
tending to produce waste or Foucault currents in each
small cross section of its core revolving before this field,

is but half of what it would, be were this core revolving

before the whole power of the field. This being so, the

waste or Foucalilt current generated therein must be but
one-half, and the heat or lost energy resulting therefrom

(C* R) must be but one-quarter ; and as we have two
armatures, the heat and energy lost in both from Foucault

currents will be but half that of a similar core revolving

before both poles or full field.

9. Economy from Mechanical Reasons.—No
work of friction. The Ball machine is so constructed

that the force of pull of belt, magnetic pull of armatures

by pole, and the force of gravity, balance ^nd neutralize

each other. This can be seen by reference to the cut of

the machine. The pull-up pf the belt being balanced by
the weight of armature, and on the other end of the

machine the weight of the armature is balanced by the

attraction of the top pole. \ ; , /

I

10. Reasons for the Great Durability.-^As~

explained in Section 6, we have in our armature double

the radiating surface for the simic amount of heat given

off, and but one-half as much insulated wire around thit

core, aflbrding a quick passage for the heat froii;i core to

surface.

Also, the heat in core from Foucault currents is but

one-quarter that in the same core before bi-[X)lar field.

We ktmo from our experience during the fast six years,

that absolutely tto deterioration .takes placefrom long and

continuous use. This is a point on which our comijetitors

are dumb ; and when their armatures give out after from

two to five thousand hours of hard usage, they explain

matters by saying that_/the Dynamo has been over

speeded or that the circuit has some time probably been

struck by lightning, but Jupiter in his wrath, overlooks

the Ball Dynamo.

11. Reasons for its Reliability and Fi^edom
from Break-downs.—The Ball system is the only

one u|iing the pure and simple Gramme armature. An
endless iron ring entirely surrounded and covered by an

endless coil of insulated copper wire—the best high-

tension armature made. It is impossible with this

armature to be troubled by its striking through or

burning to the core, as the core is electrically connected

with nothing, and protected for all time by its continuous

and solid surrounding of insulated copper wire from

having its insulation alTected by dust or moisture.

12. The Ball machine has two armatuires. Each

armature raises the' tension il&rtjarf of the full

machine. Therefore there exiswUw our armature but

' one-half the tension of that on armatures of arty other

dynamo of corresponding power, and it is subj&ted to

but one-half pf the electrical strain. '

13. Our dynamo is coupled with the armatures as

terminals, and the field circuit between them. By this

method it is impossible for the field or any part of the

dynamo to be subjected to more. than one-half of the

tension of the machine, and, as from Section 1 1 it is

impossible for the core to become electrically connected

with frame of machine, our field is practically subjected

to' the tension of its own resistance only. On other

dynamos the field is subjected to full tension of the

machine. * *;

^

!
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Showing what Ball Dynamos
can and are doing under

difficult cireum-

stances;

Croton Aqueduct, New York City.-Circuits
' underground in wet shaft* or tunnels in process of con-

struction—dynamos run to their fuU capacity day and
night, continual daily shifting of lines and lamps to per-
mit blasting, and frequent grounding and short circuiting
of wires.

'

,
•

,

At Shaft 12, McUughlin, ReilJy & Co., Contractors,
we have two lo-light dyndfnos. Dynamo No. i has beenm operation since May, 1885, to date; has run 23,700
hours, has always been ovep-speeded, and operates from
two to six lights in excess of its rated capacity. . In one
case this dynamo operated 24 lights.continuously for 120
hours. Dynamo No. 2 has been in opuption from May,
1886, to date

;
has a record of 1 5, 200 hours, over-sijeeded,

and o[)erates from two to six lights in excess of itsratjng.

At Shaft No. 16, operated by Denton, Breuchaud
& Co., we have a lo-light dynamo in operation since
May, 1885 ;^as run^ 26,200 hours; runs on an average
14 to 15 lamps

; has a record of 34 continuous days and
nights withotit a drop of current

^ At Shafts Nos. 18 and 19, Paige, Carey & Co.,
we have two 10-light dynamds. No. r has been in oper-
ation since June, 1885, with 25.100 hours to its credil^#
No. 2 has been in operation since September, i8?5,^and
has 22,900 hours to its credit. Both dynamos run iron)
12 to 15 lamps each, V

1^ So free from heat is the Ball Dynamo, that the
' speed,of the machine can be increased to furnish current

for 50 per cent, more lamps than its nominal. capacity,
without danger- of charring the insulation of the wires]

•while the speed of single, armature dynamos cannot be
materially increased without great danger of immediate
destruction. The single armature dynamos in the market
are rated at the full capacity to which they can be run,
while the* Ball Dynamos, as rated, have a very large
margin for safety against injurious heat*

M 9

• nriW'T* '^"'8*' ^^'^^ "''a' manufacturers never

1 publish or offer any challenges open to

our acceptance, for thorough comjjetitive scientific tests

;

they all make great claims, but dare not place their

systems along-side the Hall in tests involving t.yyuir.Ncv,

KC0N0.MV„1HIRAIIILITV aSI) SIMPLICITV. ^^'

DON'T ^"^^^^ that we manufacture and sell in

LJ\JLJ 1 Canada more arc klkctric liohtino
machinerv than all other companies combined, and
that when we are asked to enter competitive tests, we d«>

not decline with trivial excuses such^as l)eing "too busy,"

etc., etc., etc.

'

The Ball Electric Light 6ompany

67 ADELAIDE STREET WEST

TORONTO, ONT.
^..f

Tke Ball Arc Sysfei Prifemd by tit Stoigbton

Llghtlig Coipiiy.

'

,
[From BoiloH Daily Advertiser.]

During the past i 2 months certain leading citizens of Stoughfon
have been making a thorough and exhaustive investigation into the
various systems of electric lighting for street and commercial
purposes. These gentlemen have just becii incorporated as the
btoughton^ Light. Heat and I'ower Co.. and have contracted witlr
The Ball Electric Light Co.. of 63 Equitable Building. Boston, for
oile of Its 7o.light dynamos four ampere and i.ooo cjndle power
light plants. These lights will be largely distributed through the
streets of the town. It is the purpose of the incorporators to make
this a model plant, which will vividly illustrate the ad^htaee
which the Ball i.oocrcandle power light has over the a.ooo candUe
power light for street purposes. A greater difiiision of light has
Jong been demanded by the interested public, and the fact is frist
becoming established that this object can be accomplished only by

I .!!"»*'(. o*
'°" *™P*"' '•«* *=»"<"« Poww Jamps as furnished

by the Ball System. \ [ .

'1-

.. $1
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THE Ball system
OF ELECTfllC LIGHTING

A Few Mechanical ahd Electrical

Facts Regarding It ^
The important factor in all systems of electric

lighting is the Dynamo, or Current Generating Machine.

These machines are all based upon the^same general

principle ; all generate currents in the same manner, and

with the single exception of the Ball Dynamo, all

machihes*bear a striking resemblance to each other in

the essential elements of their construction, the current

being generated in one armature, which is rotated within

the inductive influence of both the poles of a powerful

electro-magnet ^.
*"

BALL ARMATURE (Patented).

The Ball Dynamo has two armatures, each being

rotated within the influence of the separate poles of an

electro-magnet.

This, construction has been proved to possess great

merit, and the Ball Dynamo is constructed with less

material^ has less internal resistance, has greater efficiency,

generates less heat, and to give equal results requires less

pmver than any other dyixamo in the world.

. The greatest difficulty with which, electricians have
' to contend in the construction and operation of electric

current generators, is the electrical heat developed by

the current within the coils and armatures of the

machines, which chars the material with which the wires

are covered, and destroys the insulation. The^BALL

Dynamo does not heat.

END VlftW BALL AIUCATURB.
A is a brass mounting hub, with grease-catcher on

end, which prevents grease getting into interior^knature
from the centre bearing. ,

"i^
B Expanding bolt, fitting into metal sho^ ' D,

between which andinterior surface of armatures is placed

the insulating pad E>

The armature is trued up under heat by means of
the expanding bplts, after which the jam nuts C are

tightened down.

It will be readily seen that there can be no loosening

or shifting of the mounting device, and consequently no
injury to the' insulation o'f the wires of the armature,

either from vibration (and consequent breaking of

connections), or scraping or crushing the wires out of

position as would ensue from any other mounting
device, such as a cone with wedges, wfiich would be
tightened by the pull of belt on shaft and as readily

loosened if the rotation of dynamo should be reversed,

as frequentljrjj^pens where dynamos are run in couples.

Sucya mounting device as this last we used on an

experimental dynamo, but abandoned it as it was without

merit We^ notice that an opposition company have

resurrected it. ball commutator.

(CoiMtraction Patented)

The Ball Commutator is composed of a> number of
pure copper sections, separated and insulated one from
the other by thick strips ofmtca.

u y





The pins or arms connecting segments to armature
are thoroughly insulated, the interstices being filled

with the best insulating webbing or filling.

Every alternate pin is offset This ad mits of making
both armature and commutator of a much larger number
of sectidhs, ahd this number is doubled by using two
armatures, and, therefore, the current generated by the
Ball dynamo is as steady and constant z% can be produced
from a dynamo electric machine. Our 40-light dynamo
has 308 sections in both armatures, and this number
multiplied by i,aoo, the number of revolutions of shaft

p^ minute, gives 369,600 increments of the current into
the circuit per minute, or 6,160 per second.

FRAME OF BALL DYNAMO.

The only dynamo frame constructed of wrought
iron throughout.

End plates, pole blocks and magnet bars are made
from softest, special wrought iron, forged to shape,
surface ground and highly"finished.

All joints of frame have scraped andpolished bearing
surfaces, and therefore there is no loss of magnetism at
these points. .

—.-—

Why do we use an expensive wrought iron frame,
while most other makers use a cheap cast JFrame more
easily constructed and fitted? Simply because the
magnetic conducting power of best wrought iron is 18,
as compared with the magnetic conducting power of cast
iron, which is onl/ 10 ; 1. ft, a dynamo constructed of
wrought iron is 80 percent, more effective than- a dynamo
constructed from any equal mass of cast iron.

Results
: Our dynamos are lighter and stronger

;

will run with less power because we require 50 to 80 per
cent less copper wire on our machine than other systems
require to do equal work. Will also run with less heat.-10-

, COMMUTATOB HUB.

<f^

-^ (Patontod)

ARMATURE HUB.

(Patented)

THE BALL ABp UMPS
Are of neat appesTrance and substai»tial construction.

There are no springs, frictiohs, clutches or glycerine

dash-pots in them* to lose adjustment, but every move-
ment is positive and mechanical. They do not wear or
get out of order, and will run for years without repairs

and with but slight attention. Their operation is unaf-
fected by vibrations caused by storms, or jarring from
machinery or other caiises, and will be found reliable

under any rough treatment to which they, iMtotie exposed.
They do not "burn out," neither do.t^equire con-
stant cleaning and watching, as do/ those of other
systems. "" " *'

noiseless

The light given is white, po

-11-

rerful, steady and

V
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BALLiriGAnbESCENTSYSTEM

-r

AUTOMATIC

Although, from an economical view of tlie various
methods of lighting, we have always, and'do still fecW-
mdnd the Arc system as preferable tq the Incandescent
•system for lighting dll large areas, such as stores, halls,
streets, and factories wiith large worli rooms ; yet there
are many peaces where Incandescent lights would be
preferablej pn account qf securing a greater subdivision
of the electric current, which makes the Incandescent
s^l^em desirable for lighting public buildings,
hotels, flour and cotton mills, residences,
mines, steamboats, etc. /

, To supply the demand for Incandescent lights, we
have recently perfected apparatus for Incandescent light-*
ing, which we can confidently recommend to the public
as being more simple, economical, safe and reliable than
any other Incandescent system. . ,

,

Our dynamos for Incandescent lighting are self-
.

regulating, without the aid of any mechanical device
diriattaehipent. Any desired number of lamps can be
run from one up to the capacity of the dynamo. When

/lamps are turned off there is a corresponding
reduction of power. , V

*

We guarantee 1016 candle powerlamps to tlip horse
fc,/:..

power, and wi^ the new economy lamp,! 4 to the hojfie
,^ power.

^ \ I

' - For design and mechanical perfection of construc-
tion, ourdynamos are not excelled. They takeup less
floor space than atiy other make, and they run co&l and

. noiseless. " ' ,^ •

.Our lamps, sockets and wiring applianfces, are per-
fect in construction, design and insulation, thus ensuring
safety frOm fire. a

.
We hav« a skilled erection force, competent to'

install any sized plant, either Arc or Incandescent, and
'guarantee first-class Work.

Estimates of complete Incandescent plants,^ncludt
> ing erection, furnished upon receiving plan of building,

showing location and number of lamps reauired

Our Incandescent dynamo has the same advantages
over other Incandescent dynamos that our Arc has over
other Arc dynamos.

It has, like the Arc, two armatures, is self-regulating,
and will carry from one up to its rated capacity without
attention, and therefore, we offer with i^ none of the

^ mechanical devices and atuchments necessary with the
" dynamos of other systems. . '«
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INCANDESCENT PLANTS
R. Dunltp & Co. ....

. .Brooklyn, N.Y.
*

Iron Silver Mining Co. (Arc and Incandescent) .... Leadville, Col.

Jno. A. Roebling's Sons Co Trenton, N.T.

N. C. Foster Fairchild, Wis.

R. L. Rerglund Minneapolis, Minn.
Galaxy Mills Minneapolis, Jlinn.

Steamboat •? Carmona "
.\ . . . . C.P.R. Line. Lake Huron

St. Cl.nir TijnnelCp. , on Grand Trunk Railway. . .... Sarnia, Ont.

Steam Yacht '• Vivid." Poison & Co. ... i ....... . Toronto, Ont.

-Island Casino, Hanlan's Point Toronto, Ont.

A. JitcDbugall & Son, Distillery Halifax, N.S.

Gooderham'& Worts, Distillery Toronto, Ont.

Ontario Government, Asylujn7or Insane Branch Cottages,

' Mimico, near Toronto, Ont.

And Others.

-13- \ ,

rmi^»*n
«

*-



^ ,

TESTMONMLS
RELATING TO OUR ll|OANbE8CENT

SYSTEM)

?ROOKLYN, July 14th,. 1888.
Dear Sirs,

^
.

We are more than pleased with your system of InG|indescent
Electric Lighting. It has Worked perfectly from the ,start—no
alterations nor repairs whatever. Our engineer handles the entire

plant as easily ai though he were an electrician. Gas is not to be
considered with it. We not only giet very much better illumination
at less cost, but the sanitary condition of our roon^s is so much
improved that our help can work with as much comfort by night as
by day. We hesitated for some time about putting in the electric

light from fear of our in;>bility to handle it, but considering the
simplicity of your system it was comfor and money Jost.

Yours respectfully,

R. DUNLAP & CO.

%^ \
Fairchild, Wis., July 12th, 1888.

Gentlemen',
\

The Ball Electric Light bought ofF you over one year ago
works to a charm, carrying 100 incandeteent 16 c p. lights or its

equivalent; giving a splendid, while light. The dynamo runs with
very little power, using only a light jinch belt, has been n©
expense to speak of, and runs steadily when needed. I would
heartily recommend it to any one needing a good light for saw mill
or factory use,

.Yours truly,

N. C. FOSTER.

Leadville, Col., July 24th, 1888.
Genti-kmen, '

-We have one of your electric plants—one 10 arc light dynamo
and one 120-light incandescent dynamo—installed last November
and running constantly since. Our lights have been steady and
good, and the i)erformance of the plant generally very satisfactory.

,

^~~~
Respectfully yours,

. \ °
• S. S. ROBINSON,
Gki^l M'gr Iron Silver Mining Co.

Owen Sound and Toronto, 6th April, 1889.

Messrs. Ball Electric Light Co. (Limited), Toronto.

Dear StRs,—We are pleased to sUte tkkt the Automatic Ball
Double Armature Dynamo you placed on thesteamboat " Carmona,''
charted by the C. P. R. Steamship Line, has given good satisfaction.
The lights are brilliotit Aicfvery steady, and the dynamo regulates
very closely no matter how many lamps afe in use, and is economical
of power. During last season we ran about 80 lamps an average
of 1,200 hours each, and only 12 lamps gave out, most of the&e
being broken by accident with baggage, etc.

SMitH & KEIGHLEY, Owners.
-14— •
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-\THE NEW E^^^^

Bau\ A]4 Lij

LONG ARC—1\000 Nominki Can^ Power,

sbo Actual Candle PoWfi\

4 Annpere Cur^rent

. F. 49>^

amps to

folts.

lorse Power

t^c" Thte Arc is not subdivided horizontally by ijsing

low voltage (whicH wouldWoduce a poor light),.but quan-

tity of current passing is\ divided, and higher eleitro-

nrtotive force used, thus maintaining a long Arc. v

ightsi on less than ^

We call your special attei^tion toW new departilre

in Electric Lighting made by thi§ Company, We ha^e

perfected a new dynamo of this system for operating Ai^c

lights of 1,000 nominal c. p. \
\

,

This is the most economical, ilpiseless and steady

Arc light known. .

We guarantee to produce thes^

one-third of a horse power each, and lihe economy in the

introduction of this dynamo as comp »ed With incande-

scent lighting can readily be seen. I1 1 producing a light

of this power and cheapness we believe that we fully

overcome any objections heretofore ra ised to the use of

Arc light in machine shops, stores and factories, as the

lesser cost per light and the economy in running will

enable th6 purchaser, by putting in a larger number of

the 1,000 c. p. Arcs, to thoroughly* distribute the light,

thus overcbming the shadows from the more powerful

Arc lights, and thoroughly light the [remises at much
less expense than 'by any Incandescent system. The

~ 1,000 c. p. Arc,will also, in our opinion, supersede ?,ooo

c. p. lights for city and town lighting \irliere shade trees

have made economical lighting by lights of larg6 candle-

power placed at great distances somewl: at unsatisfactory.

We continue to make as before, (ur6, 8j4 and 10

Ampere Dynamos and Lamps, with the same attention

to mechanic^ and electrical'^ detail,

superiority ctf finish, that has in the past

a national reputation, J
—15—
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GUARANTEE -

Three Arc UeMs of Nenlnal 1,000 Jindle

Power each can he oporated per every

HORSE-POWER of onertjr

expeodeil

For Stores, Factories and Municipal Lighting,
Effective for sireet illumination placed

500 to l.bOO feet apart.

W* hereby challenge any other lilecfric Light
Company now extant to produte a suc-

cessful working and economical
4 Ampere Dynamo for above

Arc JLanrips.

Tte~M-ptit1,ight Company
.^ • .

,
(LiMITED)

67 Adelaide St. WeH, Toronte

Partial List of |iiaefs ftsing 1,000 Nominal C. F.

Lamps of tho Now Ball Systom

Riverside and Oswego Mills, P|ovidence, R.I., 70 lamps
\V. a; Knapp, Beloit, Wis., 70 Tamps
West Coast Electric Light and Construction Co., San

Francisco, ".
. . solamps

Globe Iron Works Co., Cleveland, Ohio, 25 lamps
H. A. Kimball, Manton, R.I., 70 lamps
St. Louis Electric Power Co., St. Louis, Mo., 50 lamps
James F. Carrilo, Maracaybo, Venezuela, S. A., 95 lamps
Willworth Steam Power Co., Boston, Mass., 70 lamps
Willmington City Electric Co., Willmington, Delaware,. 25 lamps
T<>lucca, Mexico, E. h. Co., 15a lamps
Novelty Electric Co., Philadelphia. Pa., 25 lamps
Clarksburg E L. Co.. Clarksburg, W. V , 70 lamps
Quezaltenango E. L. Co.. Guatemala, C.A - 210 lamps
British American Starch Co., Brantford, Ont 20 lamps
Illuminating Co., Victoria, B.C., 50 lamps
Dresden E. L. Co., Dresden, Ont., '. 50 lamps
Arnprior E. L. Co., Arnpiior, Ont 50 lamps
Lindsay E. L. Co., Lindsay, Ont 50 lamps

—16— •

TESTIMONIALS •

REU^TINQ TO OUR NEW ECONOMY
ARC LIOHT

We guarantea our 4 Ampere or 800 c. p. Dynamo* to (Iva tHe ^
moat perfect reeulta for Menufaeturing leHibllshiiioiii* and for
Street Lighting. Power required lea* than fof a horae per light.

£B.

¥'

Beloit, Wis, July nth, 1888,

Ball Electric Light C6. ^'

Dear Sirs,

When I first purchased the 25-light, 800 c. p. Ball

Machine I was operating about 275 16 c, p. Incandes-

cent lights, taking 30 to 35 h. p. I have gradually disf^

place'd both,gas and incandescent lighting with' theSbb
c. p. Arc, with less cpst to consumer and more profit to

myself. Am now running about seventy 800 c. p. Arc

lamps with an expenditure not to exceed 24 h. p., includ.

ing countershaft and two miles circuit. The lights are

steady and brilliant, being pure white, noiseless, and in

every respect a model light. Have been under no ex-,

pense for repairs on either lamps or dynamo since pur-

chased. In fact lamps. have run since placed without

cleaning. lam in every respect will pleased with the

system, and any increase in my plant will mean more
Ball 800 c. p. arcs.

Yours truly,

W. A. KNAPP.

San Francisco, July 24th, 1888.

Ball Electric Light Co.
Gentlemen,

We have been running two of your 25-light, 1,000

nominal c. p. (or 800 actual & p.) dynamos at Napa
City, Cal., since the commencement of the year. About/

30 of the lights are used for street illumination, the

balance for private use. During this time the expense

incurred for repairs has not been one cent. The light is\

pure white, does not hiss and is fuUy the equal in stead-

iness of the very best systems of Arc lighting upon this,

coast We believe that the volume of light given from

our 800 c. p. lamps is in excess of that c. p. ; and we
have the opinion of several of the most prominent

electricians in the State, that the Ball 800 c. p. lamp

equals in illuminating power the so-called 1.600 and

2,000 c p. lamps of other systems. Our cu^^ers and

ourselves are much pleased with the light. ^^.
Respectfully yours,

West Coast Elec|ric Light and Construction Co.,

JOHN LLOYD, Sec
-17-
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Providence, R.I., July 25th, 1888.

BalJ Electric Light Co.

* Gentlemen,

We have in u^ one 3^-irght machine which you
furnished us in the\sprin£ 6f 1885, and one 70-light

machine which you Vurnished us in the fall of 1^87.
The 3S-light machine\is 1,200 c. p., and the 70-light

machine is 800 c. p.

( In regard to the ruhning of these machines, it is fair

to state that the repairs On them since we have owned
them have been practically nothing. We consider that

we liiake a large saving ih the expense of running, on
account of their taking l^ss power than soine other

makes, and on the whole ^-e think l|iat the lamps give

the steadiest light that ,we' have. Forty-one of the lights

on the 70-light machine took the place of what were
or^inally 2,000 c. p. lights, and we did not iigi placing

them increase the number of lights at all, so :^hat we
are now lighting^he ss^me space with forty-one
800 c. p. lights as we formerly did with forty-
^one 2,000 c. p. We have no hesitation whatever ii^

recominendirig your system, and consider it iirst-class in

every respect, and should we need any-further itiachinery

in this line, we should certainly correspond with you.

Thfe machines give us entird; satisfaction in every respect.

Yours truly,

RIVERSIDE AND OSWEGO MILLS,

,,^ Per E. r> Chapin, Pres.

CixvELAND, Ohio, Augusjt 1 6th, 1888.

Ball Electric Light 04.

Gentlemen,

We are using one of your 25-lifi)t, 800 c p.

dynamos belted to the main siiaft of our principal,ship-

yard shop, and operate with it 10 Arc lights and 48
Incandescent lamps, all in the samce circuit. The lights

are white and steady, the entire plant economical in

operation, and the repairs since its installment last

November have been nomiihal in amount
'

Very truly yours, ^ ,

'

' THE GLOBE IRON WORKS CO.,

' •", V Luther Allen, Sec.

'

\ —18- .
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-TESTIMONIALS-
OF RECENT DATE

FROM PARTIES 08INQ BALL ELECTRIC LIGHT

APPARATUS
""

BOWMANVILLE ELECTRIC LiGHT Co.,

Bowmaoville, Ont., Feb. 9, 1888.

We are welt pleased with your dynamos and lamps.

We know if is the best system now in use in Canada.

W. J. JONES, Secretary.

The Hamilton Bridge and Tool Co.,

Hamilton, Ont, Feb. 9, 1888.

Our works are fitted up with the Ball system .of

electric lighting, and we have pleasure in stating that the

same has given us every satisfaction. The poiver required

to drive dynamos is very moderate, and we have no trbubie

in keeping the apparatus in perfect workii|g order without

employing expert help. Our shop engine has been a

good many years in use and is of the ordinary slide valve

type, and we drivej^ dynamo from it, and can testify

to the unifiijM and steady ^burning of the lights. We
consider your system specially adapted for manufacturing

purposes.

C. TEIPER, il/fl««^«r.

4
"V

Aylmer Electric Light Co.,
^

Aylraer, Ont, Feb. 15, i888.

The 35-light plant purchased from you has now been
running about fourteen months, and has given us entire

satisfaction. We consider it the best system of Arc light-

ing we have yet se

Mt. Forest Electric Light Co., "

lift. Forest, Ont, Feb. 13, 1888.

We are vety miich pleased indeed with the 25-light'

Ball plant bought from you. Str.ingers say that we have
the besr light in the country. We have been running

'about fifteen, monthsv
*

-
'

• WM. KINGSTON, Pr«/air«/.

-19-
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^^
See What Our ISLight Dynamo is Ooi!i|L;^

''^ The Wilmington City Electric Co., • {.

Wilmington, Del., Jan. 39th, 1889.
*-

Dear Sirs,

We have refrained fronw saying anything, of t(ie

" Ball 'i dynamos and lights until we should, be fully

satisfied of the truth of our conclusions.

Our firsf 75-light a.ooo c. p. Ball dynamo we have

had in constant use since October, 1887, and the secpnd

do., was started December 20th, 1,888, and was put in

upon the recommendation of the first. - These dynam^
have had little or no attention, and did not seem to*^'

require any* They have run contii^uously everyVVitght

—the first in commercial lights; the second in street

lamps—without one serious interruption. The lights are

brilliant and without a waver : in fact, for steadiness we
have never seen their equal.

Our conclusions are, that in our experience and
knowledge, we knew of no Arc light system that for

general utility, nijnimum of cost for repairs, lack of cdre

and attention r^^pled, and for brilliancy and steadiness

ofiight", can cmtpare with jthe Ball system.

" Truly yours, ^

(Signed) F. L. GiLPIN, Sec'y. ;

Our Dynamos require no foundation, but can be placed
without bolting down on the floor of any building.

• .Cincinnati, O., July i8th, 1888.
Gentlemen, ,, .

We have been operating a Ball plant* of 80 Arc
lamps and ' three dynamos for the past eight months.

We ^ave htver had a minute's troubyLwittk the Ball

systenV. Ourciu^meFsare.morethair|BHJH|a^ their

lights. \ I am nJPrunning /of/y 8 ^MJ^^KSmf*^ ^

2S A. p\Westinghouse Engine. SomHS^I^Ien^h are

eight miles from the station. I- have owned and been

forced to abandotq as bad property three other well-known

systems, whose lamps and dynamos were continually

burning u{X. and whose consumption of horse power was

f3re th^ double that of the Ball, and I was in trouble

irith tl]^ from morning until night and from night until

mornirap^Fwill say to youthat for economical operation,
' steadiness, purity and whiteness of light, the Ball system

is far ah^ad of all others. » We shall within the next

thirty days enlarge our station to more than double its

present capacity, using Ball apparatus ahd no other.

RespectfuHy yours,

BALL ELECT. LIGHT. CO. OF CINCINNATI,
'

Frank Whitney, Gen. Manager. •

%

-Northumuerland Tape^ Co., *^

Campbellford, Ont., Feb. 1 6th, 18^.
We have been running your system of ElectricLight

forabout two years and it has given us entire satiefaction.

Ll^ll"^j3i'''^^^' ^^<-^A«j* to us, and you must'" "
' 'T"* i* constantly Jrom fiailiglit titl

^-^^jBr-'ery working day in the year. ' We do
Tow hcAir we managed without it before, and

e without it now for twice what it cost us.

EDMUND G. BURK, yr*;^.

'
' J^knfrew Electric Light Co.;

Renfrew, Ont, Feb. 9, i888.

We havp the honor to state that we have been using
your system of Arc lighting for over two years, and every-
thing abou^ it has given us perfect satisfaction. So far
we havfe seen no system for which we would for a moment-
think of exchanging.

,
£

A, A. WRIGHT & CO.

UxBRiDoK Electric Light <!:o,,

Uxbridge, Ont., Feb. 10, 1888.

'

.
We have used the Ball system of electric lighting

for ten months, and consider that we purchased the best
xm//«/^ost reliableznA economical system in the market,
^" Weful examination of the various makes.

L J. GOULD, M.P.P.

:er

^ -v^OWN OF OrILLIA,•.,
\^ .

'

^
V ^ -^rillia, Ont., Feb. 13, 1888.

,
I take gVeat pleasure in stating that the three dyna

mof I have I^ad k charge since last fall are giving
p^ect satisfaction. The whole plant is giving generd
satisfaction to all parties using the light. I have no
tro^ible in running the dynamos. They run perfectly
cool, and I never need to shift any of the brushes during
the night's run. . . . ,

^

' ^ * . A. KERR.
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.^- y V " . Phila'd^lphia, July 25th, 1888;

'Mr. Chas.« Ei- Ball, Esq.,

Sec'y Ball.Electric LrghfCo., New York.

Dear Sir,

'On April 9th, 1886, we placed in operation one of

.your Arc light dynamos. The same has been in constiant

service tip to the present time. For reliability we think

it has no equal, as in that space it has never failed us

once. In the same space of time we have not expended
five dollars ($5) on repairs, including new brushes, of

which we have used but three sets, including the initial

set furnished with dynamo. As to steadiness and white-

- ness of light, We* think it equal to any, and fgr superior

to many. From our experience, we find we can get

more Arc lights per horse power than any otHfer system

that has come under our special notice.

Hoping you may receive mahy reports as favorable

as we think this one is, and also tendering our hearty

congratulatic^ns to the Ball Company for such a perfect

system of lighting, we subscribe ourselves,

Very respectfully yours,

S. C. WEBSTER & SON.
"

Chicago, August i3th, 1888.

Gentlemen,

We purchased a Ball plant in May, 1886, consisting

of a Ball 20-light, 10 ampere dynamo, 12 Arc lamps and
21 16 c. p. Incandescent lamps, operated on the same
circuit by a "Sun " distributing box.

'

During the past two years we have expended about

$40, of which less than $5 were for repairs strictly, the

balance having been expended in overhauling, cleaning

and doing work which, while not absolutely necessary,

was such as any prac ical firm would give their machinery.

The light has given us perfect satisfaction ; burns

with steadiness and without noise, and is always ready

and requires very little attention. We are running our

lights with a "Straight Line" engine, put in by Mr.
Raymond, and belt from engine to dynamo with a 2j^
cotton leather belt. We have used only the one belt i^

two years. The belt runs very slack and causes mucli

comment. -

g
/

In conclusion we would say, we consider the Ball

light, after our experience of two years, in use from 8

am. to 6 p.m. daily (Sundays excepted), as near per-

fection as it is possible. It has certainly no superior for

white, steady, noiseless and sure light.

^'

-Yours faithtultyr

Gananoqub Electric Light Co.,

\xr u .
Gananoque, Ont, Feb. 14, 1888.

^ VVe haye much pleasure in bearing testimony to the
efficiency of your system of electric lighting. Before we
purchased the Ball plant we investigattd it and two or
three others, and came to the conclusion that we prefer-
red your system,on account of a um/on/i and steady liRht.
After a year's use of the system we are more than pieced
with It, and those of our customers who have compared
with lights elsewhere claim that they are being furnished
with a light superior to any they, have seen. With the
exception of an accident, which was no fault of the
machine, we have had no repairs to put upon it

TAYLOR & WALTON, >r^j.

" ThfjAmerican Institute of the ,City of New
^YORK, Chas. Wager, Gen. Supt.:—I take Wat pleasure
in certifying to the fact that the forty-two arc lights fur-
nished by youm the machinery department of this exhibi-
tion have proven entirely -satisfactory. So far as I am
able to judge, the light is certainly better, in that it is
steadier, softer, and at the same time more brilliant, than
any light ever furnished on these premises.

\m
^' ^' ^.^^ BeachJIailwav Co., Alrick H. Man.

Managing Director and! Treasurer :—..,.... . The Bali
lights give the utniost satisfaction. C t

.,/ ^J^'^it^V.
"^^'^^ S*- Clair MineralSpriLs, Mich..Wn, S. Hopkins (Telegram) :_Plant in operltion lalt

night. It is the most beautiful and satisfactory arc light
in the world. I congratulate myself for adopting it."

Goldie & McCullough, Gait, Ontario, Can.:Has given us entire satisfaction .... We repeatedly run
the lights from dark to daylight Before using the
Ball, we had the Incandescent System, but

found It too much trouble and cost to continue its use. '

Ontario Bolt Co., Toronto, Ontario, Can.: Satis?
factory. We consider it the best light obtainable for our
purpose, and much cheaper than any other.

D
^^o'^'NioN Bridge Co., Toronto, Ontario, Can.:

Perfect y satisfactory. No repairs have been needed . .

.

iJut httle attention given to dynamo and the cost oflisht-
ing is practically only the cost of carbon and fuel.

.
Grimsby Camp Ground Co., Grimsby, Ontario.

Can.: Your promise to illuminate our grounds in a '
superior manner has been carried out by you in a way
exceeding our most sanguine expectations. Our commit- -

Rnff,f oi^J"''^*'^**^ 5^*^ ^"'°"'' systems at Toronto,

?"f °'
.i^Jlf!*"^"'

^^^ Cleveland, and now unhesitat!
^nwtrnuorseyoarirtatememg regarding the Superiority
of the Ball system of Electric Lightinc.

'"•P«"oriiy

%.

GROMMES &
—22—
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Port Hope Electric Light Co., Port Hope,
Ontario, Can.: Have not found any reason for complaint.

The plant has worked with a brilliancy and steadiness

that causes almost universal comment from strangers

coming to our town from places where other systems are

FACT

m use.

s^ John Doty Engine Co-i Toronto, Ont^io, Can.:
t)yn^mo iiid lamps have given u.i entire satisfaction

The dynamo simply needs to be started and stopped. .

.

Our output has increased considerably since adopting
the Electric Light to replace gas.

Jersev City Electric Light C«, Jersey City, N.

J. (Lewis F. Lyne, Supt.) : I coiisideiT your system the
most economical of any I have ever used or seen "...

While our other machines anji lamps have given us an
endless amount of trouble, yours have taken care ofthem-

'

selves .... Our machines during the past year have, only /
required the jturning up of the commutators, and the i^'

lamps only occasional oiling. Thus our repairs Rave cost
'

practically nothing. ' \ ..

The above Company have now some 350 Ball Are
Lights in circuit. An armature ofa "Fuller" dymmo in .

their station was recently burned through t/ifi wiras^fout-
side circuit being brought into contact by men engaged in
moving a building. Our competitor^ are rejHtrting it to

have been a "Ball'* dynamo. No armature^of a "Ball

"

dynamo has everyet been burned.

Waterloo Woollen Manuf'g Co., Waterloo, N.Y.
(A. M. Patterson, President) says : . . . . Ouf opinion in
regard to the thirty-light dynamo, purchased after exam-
ination and observation of a number of different systems,
is that we have seen no reason to regret our selection.

Of all the systems we have seen'this is the simplest in
operation. The attendants have no knowledge of elec-

tricity, nor have they had any previous experience, yet we
never had one moment's trouble.

' Our Dynamos are about orie-half the weight of

djnaraos of other systems carryinjj; the same number of

lights. I '

Our Dynamos require no/foundationj but cin 6e

placed without bolting down on/the floor of any building.

Our Dynamos will outlast/the dynamos ofany othfcr

system. ' . . . i ,
,

,;
„

Our Dynamos require th| least amount of attention

.of any in the world, I

, Our Damps are purq]^ mechanical and do not

pend upon- springs an.d' dash-pots for their propef

jitorking. T "
. -^

^ ' -,^^

Our Lamps do not burn out, neither do they yequire

constant deani,

' Clyde Bleaching and Printing Works (S. H.
Gieene & Sons), Riverport, R.I.: The thirty-lightdynamo
w6 purchased from you last fall Jias given entire satisfac-

tion, and the care required has been very little to keep
both the dynamo arid lamps in good order. We drive it

from the main shaft through a 2^ inch cotton leather
belt, running rather less than 5,000 feet per minute, and
the belt has been laced only once since the machine was
started. The light is extremely pleasing, especially to
our machine printers, who require for their work only the
very best of light.

National Worsted Co., Olneyville, R. L : Has
proved entirely satisfactory One great point in our
light is, they are steady and do not flicker, as many othet
kinds onights do.

(?R Lamts are not affected by thunder storms, nor
' extinguished by blasting or like causes.

No other system possesses these aoivahtages.

Any mechanic can install and successfully operate

the " Ball System " without the aid of an, expert or elec-

trician. -
»

WE GUARANTEE
A _

-
.;

•:

1.—Our 4 ampere oi 1,000 c. p. Dynamos to give the

most perfect results for Manufacturing Establish-

ments and for Street Lighting. Power required less than

^ of a horse power per light.

2.—Our 6-ampere Dynamos oo not rejquire over

Yi H. P. per light.

3.—Our Tampere Dynamos do not requird over

rW H. P. per light.

4.—Our lo-ampere Dynamos do not reqiiire over

5^ H. P. per light.

5.'—To renew any " Ball " Armature should it ever

" burn out '' from any inherent cause.

6.—To in«ire any Armature or Commutator that

may fail from i/iherent defects, durjng three years, for the

sum of $25. ;^

7.—To suDstitute successfully bur Dynamos to
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ASC LAMPS.

No. 1. No. 2.

Single Standard Lamp, each $50.00
I>ouWe "

" " eo.oo
Rain Cover (copper), for top of singrle lamp, each 0.75

"
.

" " double lamp, " i.oo

Storm Cover, to keep sleet tcova rod and lower part

of lamp ; for,either single or double lamp, each 1 .OO

Hanger Board, for inside use, each ....;« i .so

-27-
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ELECTRIC MOTORS

OUR motors are designed after the most approved
forms ; the mechanical consttruction is' the best,
and with proper care they will last an indefinite

length of time. They have no dead\centers.

The motors vary in their ^onstniction to meet the
requirements of the different electrid circuits. It is

necessary to know the character of theLelfi&tric cireuit
form which i^ is to be operated. If arci the current in
.^amperes ; if the circuit be incandesctent^ its rated
>umber of volts jtnust be stated. With ^his informa-

^ tion a motor can be provided of the size ahd with the
attachments which the work to be done requires.

The regulation of oUr motors is practically perfect.

^ In the incandescent motors, owing to the careful pro-
. portioning of the resistance of field magnets and
armature, scarcely any variation in speed is noticeable -

between full and light load, and this regulation
improves in the larger sizes. The arc motors are the
best governed and most economical on the market.

In writing, state nature of work required of the
motor and probable amount of power needed, 'also

character of the electric ligltt circuit.'

We build several different design.s, sonie with one
and some with two armatures. The cut below isfrom an
experimental machine, and is not as well proportioned as

^

present manufacture.

iHi^

m
CLECfRIC .IMOtOra ffrf

-28-
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THE BALL DYNAMO
HAS THE FOLLOWINO ADVANTAaKS 0¥KII

ALL OTHERS

It produces a more constant and uniform current,

and far more clear, steady sxiii noiseless lights.' It requires

no cooling, regulating or safety devices whatever.

It will <7?///(7j/ any other Dynamo, as the normal heat

generated within it is much less, and ii\ore readily radiated.

It does not requife to bo run at an exact speed, and
any power ofordinary uniformity will produce good results.

// is the only Dynamo that will not overheat when
subjected to the variable speed cf engines used in miffs, fac-

tories, etc. Over-speeding does not affect it.
'^

It does not require the attendance of an expert, but

any intelligent man can quickly be taught to operate it

with success.

It has made the longest continuous runs of any

1 )ynamo yet constructed without heating.

It has been in practical operation for six years, and

has been subjected to more severe tests thali any other

machine in the market.

It has extraordinary efiSciency.f'and leaves but little,

if any, room for improvement In electrical generation by

induction. '<

Its mechanical construction -'is of the best. The
shaft is hammered steel, ground to standard si^e, the

bearings gun metal, the frame forgejd iron, surface ground
and finished bright. The workmanship will bear the

closest inspection. The wear of commutators and con-

sumption of brush copper is very slight.

It requires but two-thirds of one horse-power to pro-

duce each full arc light of ^,000 nominal candle-power.

It requires but two-thirds of the power required by

all other Dynamos made in Canada or United States to

produce an equal amount of light. T
It is equivalent to two Dynamos of any olher make,

for the reason that if one armature is disabled by acci-

dent, the other armature will maintain nearly three-fourths

of the full number of lights.

It will give more perfect results with less skilled .

attendance than any other Dynamo:

^ It can operate arc or incandescent tights separately,

or both in combination, in one circuit, or in two separate

-cigcuit&,-at-thc~«ame time. - -—-
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8AWTBB,«MANN AND EDISON INOANDESOBNT

LAMPS AND SOCKBTS.

WINDOW GLASS PRAMBS ipOB 8TRBBT LAMPS.

^ -

m

Keyless Socket / $0.86

Key Socket , J- 1.OO

-
* ''

• - ,

LAMPS.

. 50,00,05, 100,105, 110 Volts;

10, 12, 16 and 20 Candle Power, esich $1.00

24 Candle Power .-. , 1.25

32 " . 1.30

50 " i,eo

100 "
:.]: 2.75

Discount

Abov^ lamps in stock. Other makes or sizes ,

(
delivered at short notice.

(PATBNTKD.)

Latopa can be cartoned without removing frame. Flies and
dust faU tlirougli. Cheaper than buylnR globes. We recommend
the use of Storm CoTors in connection With them in winter season.

Price ofFrames, includiner connecting rods and nuts,
complete, -$1 .50.

CABBONa

A X 12

i X 12

A X 8

f X 12.

FIBST QUALITY, PLAIN OB COATED.

- - - per 1,000 ... SI 4. 00

15.50

7.00

20.00

J

—32- ^33-
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(NOICATORS

AJkCMStSBS, VOLTMBTBB8.

We make either Ammeters or Voltmeters In this style for
|

Arc oi* Incandescent Circuits. Price, each, $26 .00.

, ,
. ''A

stanTdard cubbbnt indica-

tor FOB aijL arc cibcuits,

CONSTANT AND

BELIABLE.

Price, eacb, $1500.

(PATENTED.)
-34-

8TATI6N awrroHlBs..

TiiftiiEmBaiBC IrBHVWEaK.

^\ :jiii«e*»;:mm
i

r-^^ m
fil .1 m
„.ftiiiasBaMr

!.'ttiaiaiUii>L-i«k^;

t BH^1 -^ . \wmM

Prices, with Lisrhjtniner Arrisstor :

*

a Circuit, - . .

3 " 1 . . .

4 "
. . , .

'
.

.' \

No. 2:

$ 6O.0O

75.00

lOO.OO

_• 2Ciroui^V -^^^^ it . J40.00 •

^ " ~ - - - - eo.oo
* " - - ... . 80.00

With Ughtnlncr Arrestdr.

-35—
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PHce, each, $30.op.

SWITCHES AND CUT-OFFS.

CUT-OFF FOB STORE-FRONT.
s

For Arc- Circuits. Sure and '8af«.
*'

Makes contact before breakingr aame.

(Patented.)

Pjrtoe,each, - - $1.7%

*1

/" '

- »

1 to lO-Ufifht, singrle pole $ l 50
1 " 15 " double "

; 3.30
1 " 20 " " "

.. 4.85
1 " 60 ;....'. V:25
1 "ISO " ." " 1225
1 "1'76 " >• «...., 1^25

\^ ^CUT-OFF SWITCH, ARC CIRCUIT.

.. ji '
.

::

Price,

-36-
-37-
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INCANDESCENT LAMP CORD, FLEXIBLE DOUBLE

CONDUCTOB8. /

i-1 -I

p-^B m
BUBMABINE CABLES FOB EjiBCTBIO LIGHT,

Silk braided outside. Rubber insulation inside, imposed

ofStranded Wires.

PARALLEL CONDUCTOR. .

b.^>^^k^^(«immmi^ 'mmm

TWISTED CONDUCTOR.

PARALLEL CONDUCTOR.

^«™^»

Armored or Lead Coveredl

. I^cesonappUcation.

UNDERGROUND AND HOUSE WIRES,

•:

Solid or Stranded. Plain Rubber and Brcdded insulation,

or Lead Covered.

Prices on application.

TWISTED CONDUCTOR.

m' >

KQUAL IN NO. «»'

CONDUC riviTY TO

B and S

STRANDS.

NO.'fiO, 42
" 12, << 20

'tL
^*' 28

:^; ^" 18,'
18
11

" 20, ID
" 22, 7

PRICK
PKI^jrOOT.

$0.24
0.16
0.12 1-2
0.10
0.07
0.05
0.04 1-2

Olconite, per Roll
, $l.oo

White Rubber Tape, per Roll.. o.86
Black (Paragon) •• r » , o.85
Black Manson " " q.QO

f £

f
-38-
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LINE W/RE

mmm^iM'mtf'^

BLACK FIRE AND WEATHER PROOF WIRE.

Nos. OOQO to -8 B, &i S. erauge ^er lb. $0.37M

* etoio " "' " 0.40

11 to 12 " "^TTirrrr; . .. 7 .

" " 0.4a

13 to 14 " "
...^ " 0.45

l$to la "
^ " " 0.48

. 17 to 18 ," " •': 0.6O

19to20 " " ^", 0.56

.... »

"SIMPLEX" (T. Z. R.) INSULATED WEATHER-PROOF

.a

COPPER WIRES.

Pure Lake Copper.

UNDERWRITERS' LINE WIBE.-REOULAR FIRE PROOF.

Pure Lake Copper.

B. & S. Gauge.-^Xuinber8.

0000..

000..

00..

O..

1....

2....

3.. A

4

5

6

7 ....

8

«^ O

10.....

11

12

13

14

15.....

16. ...

17

18

19.;...

20......

Pounds per

i.ooQ feet,

> „.

450

350

2QO

240

105

155

125

105

81

73

55

50

2̂8}^

24

21

17
*

13

12

lb

9

Price per pound

3Q cents

30 "

30 "

30 "

32^ "

32 "

32 "

32 •'

32 "

32 "

34 "

35 "

35 "

35 "

35 "

36 "

36

38

39

39 \_
40

40 '

42 •

42 '

w

BARE WIRE. Pure Lake Copper Wire.

All num1>ers to 8. B. A; S. srauffe. ..U*: per lb. $0.30
Nos. 9 to 12 B. 'Ae S. e&uee

13 to 14
15 to 16
17 to 18
19 to 20
21 to 22
23 to 24
25 to 26
27 to 28
29 to 30
<81 to 32
83 to 34
35 to 36
37 -
38 -

0.31

0.32

0.33
0.34

0.36

0.36

0.42

0.60
6.65

0.80
1.25

1.70

3.26

6.75
lO.Ob

•w*

I

'3\
'I I

^-40-

'- r . -41- I . •'
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BRASS LAMP BRACKBTS.

No. 1, eacb, $1.00.

No. d, eacb, $0.90.

No. 3, idacb, $1.50..
(Bracket only.)

/ / No. 4, eacb, $ 1 . SO.
'

(Bracket only.)

IRON CROWFOOT.

^.

I
IRS GITARD.

• % (

Eacb
(Withont Reflector)

CORRUQATBO REFLECTOR.

$0.46

^^3£:^^L^

Eacb $0.55

Eacb .$i.oa

SHADE HOLDER.

Tapped for }-iD. Gas Pipe.

Price, eacb, - - '- .' $0.20.
-42-

'. *

;

2 l-(4 IncbeiB,

3 1^ "'

Vfi^ce, eacb, $O.S(D

" '* 0.25
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PORCELAIN CEIIilNQ BLOCKS FOB PENDANTS.

Price, each, $0.26.

'^ PORCELAIN CBIUNO CUT OXJT WITH FUSIBLE LEAD.

Price, each, $0.60.

ADJUSTABLE BALL FOR PENDANTa

Opalescent,
Ruby,
Blue,
Amber,

Price, eacb, $0.65
" " 1.00

0.75
- " " 6.75

Opal, 6 ajpd 8 Inches, - - Price, edch, $0.40

Arc Ligrht Globes.

Diameter, 1 1 inches. '\

Helfirht, - 11 "

Holder, a.l-a " '

Price, each, $0.10. Opal, ^
Clear Flint,

^::r./
Price, each, $1.00

" " O.QO

-15-
-LJffii
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MAPLE CLEATS.

=^^tS^ t5
Give Qize of Wire In orclerlnar, as each size of wire requires

different width of srroove

Price 2 cents each for cleats for Nos. 16, 14, 12, 10, 8, 6 and
4 Insulated Wires, and 3 cents each for cleats for

Nos. 3, 2, 1 , and OO wires.

B^
}

' ' ;
'

r

f'

WOODEN MOULDING POP CONOEALED WIRING.

WHITE WOOD.
'.

No. 1 takes lO to 14 wire Price per ft., $0.05
No. 2 If 6tO 10 II __ _ II " ft. 0.06J
No. 3 II O to 6 11 II " ft. 0.16}
No. 4 II OO II _ II

,
" ft 0.12i

RUBBER TUBING.

6-16 Inches Inside, 1-8 Incl) wfUls, per foot, $0.18

bernstein ^ /

series incandespent lamps for all arc
Circuits.

4, 64/8} and 0.6 a^perefe.

_M

m

25 C. P. Lamp, efficiencyVs Watts $i .80

50 " " " l4fe '< a.40
lOO " " " 288 "....... 3.20 -

l-f

Oombination Key Socket.'. ,, . . . .. . .....*; . . . .ecKih, $4.26

i Prevents circuit fk-om belner opened under -

any, conditions. £ #'
.

^/.

New Key Contacts ,^ each, $0.32



m 'M LI
STREET LAMP BRACKET.

(Patented.),

CombiDed Porcelain Celllntr Block,^per cut6utand
switch, used witlrflexlble cord for suspending lamp,
MuOx, $1.60

Same to above with attachment to use brass or
iron tubes for lamps.

.

.......... .... .each, $.1 . 76

NOT!.—W* raoomand lii* ua* of tubaa In all aaaaa.

IRON, BRONZED AND BRASS TU^Bd!
Iron, plain....: .\. per ft., $0*18
Iron, bronzed. ,._.../..,................; " o.ao

.....,.....r... I.!. ...v..... " 0.40

M

i. " :".
"":.{

street Lamp Fixtures (exclusive of wire, socket
uuiiiuimj), ,..: $o.qo

-48-

Prlce of Bracket, $5.00

Cut-out, with Switch, for street lamp. Porcelain base.

Protects circuit should Une break between
insulator and lamp.

•^.

A

Price* ^ $a.OQ

'ff
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Deep Groove.

Price, each, $0.07

BRASS

No. 406.
For damp places, carries

j

off drip before water
cancome in contact

with wires.

Pribe, each, $0. 10.

30UPLING.

Oak Brackets. I^ce, each, $o.(

CROSS ARlil

3 feet lonff, with holes fbt 2 Pins - - *eaoh. lo 32
5 " " • 4 " . -. . " o 38
6 " " " .. « e « . . „ q\^

B»B0 9 1^ » 4 1 ^ 1 Ka Inch holes. —

-60-

PORCEIiAlN INSlTXiATOBS.

No. 8..,...$0.02.

No. 5 $0.08.

No. 3. Price, each, ^0.06.

No. 36. Line Breaker, $0.06.

-51-S-
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PORCELAIN INSULATORS.

"No. 4 $0.04.

TORCBLAIN BLEATS.

No. 10 $o.o3.

No. ao $0.03.

V.
No. as $0.04.

i.

. . \ .,; .'
•

SUPPLIES FOR DYNAMOS AND CTROUIT8
BruBh copper. ....

. .perlb., $6 eo
Brushes for Ball Arc Dynaiiio.

11 Inches and a Inches wide per set (4)/$0.00
Safety Brushes .. (4,^ ^ ^^

Spedai Brushes for BaU IncandescentDynamos.
Iflnches and 2 inches ..per set (4). $1.50
^^'^^^^OlotH...

; ..perqulre. 1.40
FrenchOhalk

, p^rlb.. o.as

DYNAMO LUBRICATING COMPOUND.
Superior to all oils andW^|niany ofwhich contain acid

and destroy th^Jfi^ton ofwires, etc., and the
only brandflHpllmend for Dynamos.

Put up In 10 lb. palls.

X tor winter use.. 1^
,aX harder, for summer use .".'!.'.'!.'.'!!!; .'

.'

/ vor lb,.$o .30

Maemeto Bell, for testing dynamos and drciiits for ^ .

leaks or grounds, each $7.50

^ Climbers, pei- set, with straps, $5.00.

'>

Wire stretcher, complete, $3.50.

»
,

-^
\ —52-
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SliBETT-PBOOF PTTIjItEiYS.

W-

. -(

"

'
'

ft.

BHOWUIG METHOD OF ^StNO aiNGLK PCLLBV. ' ,

.
, • . » •

. ^^. ' , -

< ^U A

1

\ ••-
''''^ ^

-.> VV * tj? .
"

^^"^O^*-*-^ -J^xJBlL^ V

^^^"^—^^f^- *, '

'V. • . V
-4 „ •

INSUI.ATING liXl^P-HANOBE.

Price, each, $0.60.

SINOLB SLBEST-PBOOF PUliLEY.

V fc.

I

<

'>N

'
- :\

T

DOUBLE SLEET-PROOF PULLEY.-

'—l""T" rri

0"

y -

\

Price, $1.50

- 'I

".\

\V

Showing method of lisins Doubib Pulle^

.

»

V.
'

i

•/.
i^''vT.'-;'

V
iJSil:'

«

1—

'

Price, each, •

-54-
$0.75.

•
'-

T»—

^

« * i





'Ow:

EXCELLENCE AND SUPERIORITY
THAT WE SIMUl READY TO MAINTAIN

AGAINST ALL COMPETITORS.

I- To produce a Steadier Light, no Hissing. or
Flickering. •

•

2. To produce lights of equal' Candle Power with
Far Less Power ^^ (ieslp coal) than any other system.

'

3. Armaturet will noi " burn out " from any practical
use, iior'Bxcept through viblence or the acts of malice.

"

4. Repairs average less* than one percent, per
ai^num—far less than thos<i of any other system. '

.5. Dynamo wjll give taiuch greater efficiency than
any other for given metal, pbwer, and kind of work.

6. Our ^ (double armature|fflynamo is virtually

eqyivalent to two of other sVstems, for the reason that
in Case of accident to ond^- armature the other will

maintain nearly three-fourthi of the full number oi
lights.

;
.;-•- , \ .

. ;

, ' 7. Will give incandescent ^ghts from arc circuits m
number and'location required.

8. Length of circuits from\ Ball Dynamo^ unsur-
' passed by any system.

9. Patents have never been\ challenged, and are
guaranteed unassailable.

10. Our Lamps require no cleafaing of carbon rods
and necessary renewal of same.

11. Our Improved Double Lamp\2xcels in its j^ction
that of any other system.

W« QHALLENOK OOMPETITIOli. In apuUie
or private tMf, If any on* ^Isputoe

*htM alalMtt

-68-

Partial List of fiali Plants in service in Canada

andUnited States for Public and

Private Illumination

NOTE THE LARGE NUMBER OF INCREASED PLANTS

Aylmer Electric Light Co „. Aylmef, Ont.
Almonte Electric Light Co. (increased). Almonte, Ont.
Brant ford Electric Light Co. (increased)... . .i,. Brantford, Ont.
British American Starch Co. .

.

... Brantford, Ont.
Belleville Gas Co. (increased) ...../ Belleville, Ont.
Brockville Gas Co. Brockville, Ont.
Berlin Gas Co. (increased) , Berlin, Ont.^

Bowmanville Electric Light ^o. (increased). ...Bowmanville, Ont.

.
Barrie Electric Light Co , . w -y^- Barrie, Ont.^

Carleton Place Electric Light Zo^:^.. Carleton Place, Ont.
Central Bridge Works. . . .y^

.

, Peterborough, CTnt.

Clarry Wool and Mfg. C*funcreased) , . Markham, Ont.
Chatham Gas Co. .../... . ........,...; Chatham, Ont.
Crowe Iron Works .Guelph, Ont.
Dominion Bridge Co. (increased) Montreal, Que.
Dominion Barb Wire Co. (increased) Montreal, Que.
Doty Engine Co. (increased) Toronto, Ont.
Fredericlolb Gas Co. . .

.

Fredericton, N.B.
Guelph Gas Co. (increased) Guelph, Ont.
Gananoque Electric Light Co. (increased) Gananoque, Ont.

Grimsby Park Co. (increased) Grimsby, Ont.
Goldie & McCulloch (inc^reased) Gait, Ont.

*

Hamilton Tool and Bridge Co .•Hamilton, Ont.

'

Hanlan's Point Ferry Co. (increased).. Toronto, Ont.
Joseph E. Seagram, Distiller. Waterloo, Ont.
Kingston & Pembroke Raiilway Co Kingston, Ont.

Leamington Electric Light Co.

.

Leamington, Ont.
London Electric Light Co. (increased) London, Ont.
Lakefield Lumber and Mfg. Co Lakefield, Ont.
Long Branch Park Co near Toronto,'Ont.

Mj. Forest Electric Light Co. (increased)..- Mt. Forest, Ont.
Munson, C. A., Steam Dredge Belleville, Ont.
Moss Park Skating Rink Co Toronto, Qnt.
Massey Mfg. Co • Toronto, Ont.
Montreal Rolling Miljs Co. Montreal, Que.
McDougall, A. & Son, Dfetillers Halifax, N. S.

Newmarket Ele<itric Light Co. (increased) ...:.. Newmarket, Ont.

Napaneft Paper Co. • ...!... . .Napanee, Ont.
Northumberland Paper Co. (increasicd) : . Campbellford,-'Ont.

O'Mullen, P. & J., Brewery Halifax, N.S.
Ontario Bolt Works Co. (increased) .,. . .Tpronto, Ont.
Oshawa Electric Light Co. (increased) Oshawa, Ont. -

Perth Electric Light Co. (increased) Perth, Ont.
Port Hope Electric Light Co. (increased) Port Hope« Ont.
Poison Inon Works Co., Limited Owen Sound, Ont.
Peniniulat PatkHotaljCw. ........... ,.,.., . . . , . . Btrrit, Ont.
Paris Eliectric Light Co. (increased) Paris, Ont.
Renfrew Electric Light Co. (increased). .Renfrew, Ont.
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Sherbrooke Gas Co Sherbrooke, Que.
Stratford Gas Co. (increased three times). .'. .'Stratford/Ont.

Simcoe Electric Light Co. (increased) Simcoe, Ont.
T9wn of Orillia (increased) Orillia, bnt.
Chy-4f Victoria ...Victoria, B.C.

^ifTownofThoroId ............ Thorold, Ont.
Town of Mitchell Mitchell, Ont.
Uxbridge Electric Light Co. (increased). Uxbridge, Ont.
Victoria Electric Illuuiinating Co. .Victoria, B.C
Walkerton Electric Light Co. (increased) VValkerton, Opt.
Buffalo Bill's Wild West Show. . . . .^ .Paris, France.
Chicago Arc Light and Power Co. . . . •. ... ...Chicago, 111.

Pennsylvania Co.^Depot, Shops and Tracks Ft. Wayne, Ind.

Pullman Palace Cfr Co. (increased) ... Pullman, 111.

Hartford Electric Light Co. (increased) Hartford, Conn.
Jersey City Electric Light Co. (increased) Jersey City, N.J. /

Ingersoll Rock Drill Co. (incrc-ised) New York, N.V.
_ Ball Illuminating Co. New York, N.Y.

Erie Basin Dry Docks. .• Brooklyn, N.Y. '

Reading Iron Works ...Reading, Pa.

Cottage City E. L. &GasCo. (increased), Martha's Vineyard, Mass.
Lansdale Electric Light Co Lnnsdale, Pa.

Plymouth ^lectric Light Co ; . , . . Plymouth, Mass.

Rochester Electric Light Co. (increased) ...... . . Rochester, N.H.
Scranton Electric Light Co Scranton, Pa.

- Spencer Gas Co, (increased) ; . Spencer, Mass.
National Worsted Mills (increased) OIneyville, R.I.

Phoenix .Woollen Mill^ Greenwich, R.I.

Riverside and Oswego Mills (increased). Providence, R.I.

Clyde Bleach and Print Works (increased) Riverpoint, R.I.

Waterloo Woollen Mfg. Co. (increased) Waterloo, N.Y.
Scatchard Woollen Mills . . . . . Germantown, Pa.

Seyfert Rolling Mills. . .

.

Seyfert, Pa.

Plymouth Rolling Mills Conshohockeq, Pa.

Iron Bay Manufacturing Co. (two plants) Marquette, Mich.
Traction Car Co.. . .^^ Philadelphia, Pa.

Brill, J. G. & Co. . .fi Philadelphia, Pa.

Boies Car Wheel Works Scranton, Pa.

Hotel Madison (increased) New York City.

O^and Hotel .St. Clair, Mich.
Lake Hapatcong Hotel Co. (increased^.-...r.-r.V7rr.':life\rJersey.

Duryea Starch Works (increased) ....... ...... Glen Cove, N.Y.
American Optical Co ............. Southbridge, Mass.
Pfannkuche Electric Light Co Rochester, N.H.
Godfrey Pocket Co , .- Plymouth, Mass.
(ilark Insulated Wire Co. . , Bristol, Pa.
Campbell & Hitt Bristol, Pa.

Beaver Head Hydraulic Mining Co Idaho.
Tamarack Copper Mfg. Co. (increased) Houghton, Mich-
Saguache Tunnel, Wm. A- Douglas's & Co. (increased),

Leadville^ Colo.

prman, Crook & Co., . ... ...... . . . . . . . . . l«adville, Colo.
Cascade Tunnel, Nelson Bennett (tw;o plants) Washington Ter.
Lion Brewery. ... Philadelphia, Pa.
Centennial Brewery . Philadelphia. Pa.

Jorden, Ifarsh & Co. (increased) Boston, Mass.
MacCuller, Parker & Co. (increased) ,'. Boston^ Mass.

-aO- :

Grommes & Ullrich Chicago, 111.

Vfn/. M. Bent A Co. (increased) . j,. ...... s , . . .Chicago, 141.

Webster & Sons Philadelphia, Pa.

MantoH Mills .............. ... . .;:. .Manton, R.I.

The ''•Cyclorama ".'..... Brooklyn, N.Y.

The " Cyclorama " (increased) Philadelphia, Pa.

The "Cyclorama "........{ ; Boston. Mass.

The " Cyclorama " New York.

Ball Illuminating Co ^ Cincinnati, O.

Clarksburg Electric Light Co. ........... Clarksburg) W. Va.

.Smith & Brown, Contractors (increased) ..N.Y. Aqueduct Works.

JonesS, Etenton & Co N. Y. Aqueduct Worka.

Paige, Carey & Co .N. Y. Aqueduct Works.

McLaughlin, Reilly & Co. (increased). . . . N. V. Aqueduct Works.

Brown, Howard & Co. (three plants). . . . •. N. Y. .Aqueduct Works.

Isaac McIIose & Sons Norristown, Pa.

.

Combination Iron and Steel Co Chester, Pa.
s

Manx & Co t^T^-v^^ r . .S. ,^tW -v^^v i^. . . .Chicago, III.-

Order of Cincinnatus . .... . . . , : .Cincinnati, O.

W. A. Knapp. ......'... Beloit, Wis.

C. M. Groff. -.
.

". Reading, Pa.

Weybossett M^lls (increased). . . ...... '. Providence, R.I.'

Glen Cove Mfg; Co. (increased). '. Glen Cove, N.Y.

\fcDonald & Bros. La Crosse, Wis,.

.

Steam and Power Co .Boston, Mass.

South Pennsylvania Railway Co. ..Kay's Hill, I'a.

Baker Electric Co. . . .Chicago, III.

Clark's Cove Guano Co .

.

. . .:....KeW Bedford, Mass,

Tamarack Copper Mfg. Co. (second plant).. ..... .Opechee, Mich.

Granite" Mills /. I'ascoag, R.I.

Mcllvain & Sons' Boiler Plate Works, . . . .-. ... . .-. . . Reading, Pa.

Parkhill Manufacturing Co Fitchburg, Mass.

Cleghorn Mills Fitchburg, Mass.

And Others

THE BALL ELECTRIC ]Mf CO.
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The Pail

Electric Ughl Co.
- t :;,' (LIMITED), ';.;' -;-;:&:' .'.v^

Mai|lilaciiirera ol IKe — "7
Celebral;ecl

BALL IJyiiuMaB
AND

Lamfb
FOR -

Are and iReanileseent' LigMing

This System is MECHANICALLY and ELECTRld-
VKLLY perfect, and produces a steady wlute and

noiseless light; with the minimum 6l ex-
pense both as to the power required

and the cost of repairs.

We install plants on 30 days' approval for allj9ona
fide and responsible would-be purchasers; /

when, if we fail to satisfactorily perfornn our
c(^tract stipulations, we will removd

the- apparatus at our sole cost. ,
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