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Foreword

Denver---finanecial, political and business

capltal of the Rocky Mountain region-=--and

Boulder~--seat of the Univeraity of Colorado-

were connected by an interurban eleotric
rallway, The Denver & Interurban Railroad,
from 1565 until 1926, Here was one of the
west's outstanding interurbans---yet becauso
it was built, operated and abandoned before
the advent of railfan assoclations and the
tremendous interest in rail transportation
which exists today the D&I has not received
a fraction of the attention it deserves.

That this 1s a distinot loss is apparent
from even a oursory examination of the D&I.
Here was a true interurbanl It connected
two areas of comparatively dense population;
it operated large cars at high speeds; it
led the way in the west wilth the use of AC
single phase, 11,000 volt currsnt; it oper-
ated by stendard steam railvoad rules. In
more ways than one the D&I was ahead of its
time.

The two decades whioch have passed since
the D&I passed into oblivion have obscured
certuin detalls of a historical naturej in
addition many of the recordas covering this
line have been destroyed. Ve have been for-
tunate, however, in enlisting the aid of
Mr. Wo H, Edmunds, long-time head of D&I,
and of Mras. Andrew W. iteford, widow of
the famous D&I motorman and photographer.
Vilth their cooperation enough of the misa-
ing facts have been recovered to present a
fairly complete picture of this fine old
interurban line.

The D&I was owned by The Colorado &
Southern Railway Company (itself a Burling-
ton property) 1004, and originally contem-
Blated congtruction of an eleotrie line from

enver to Fort Collins, Colorado, including
a street railway system in Fort Collins.
The street railway system was bullt firat,
commencing operation early in 1907, and was
operanted as a branch of the D&I Raflrond Co.
vntil the fall of 1918 when it was sold to
the City of Fort Collins which still oper=~
ates 1t as a municipal property. The main

hite Roule

line never went further than Boulder, how-
eyer, on account of changing conditions of
travel., As this account is interested in
the interurban aspect of the D&I, 1t will
not attempt to cover the detached streetoar
system of Fort Collins.

At this point 1t may be of intereat to
outline the hiatori’ of this special issue of
INTERURBANS, Special #5 had its inception
in a teloﬁlgune call from relatives of the
late Mr. Whiteford. Were we interested in
photographs Mr. Whiteford had taken of D&I
scenes during the years he was associated
with the gompany? "We were, ana negotiations
whioh followed brought inte INTERURBANS!
possession a larfe amount of material imposs-
ible to seoure slsowhers. This material has
resulted in this gubuoatiom

We trust that Special #5 will find its way
into the hands of many who rode the Kite
Route and whose momoriu will be jogged by
its contents Thelr reminiscences will be wel-
ocome material for the pages of INTERURBANS.

For oconvenience in reading, this Special
has been divided into three sections: Cone
struction, Operation, Abandonment. The bulk
of the Whitotord photos appear in Opsration.

October, 1947 Ira L. Swett

COVER PHOTO: D&I motor M-151 posed for her
T plcture one afternoon in 1909
at the Vestminster station. Typical of the
photos taken by Andrew Whiteford, this shows
with unsurpassed olarity all details of the
handsome car.
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A magnificent action pholo by Andrew Whiteford. Spectal M-155 at right has headed in the hole for its meet with a regular train,
down the fast-stepping interurban to deliver special orders ta its crew.

M:152. Offiolals on the ground flag
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WHITEFORD PHOTO OF EXCURSION

TRAIN AT ELDORADO SPRINGS, 1914.
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THE DENVER &INTERUBBAN RAILROAD CO,

PuNvEER, CoLo,

Converting the Colorado & South-
ern's Denver-Boulder lines to elec~-
tric operation was not a simple mat-
ter. Inasmuch as the D&I trains
were to augment, not replace, steam
traeins, an additional heavy flow of
tpaffic would descend upon the then
single track system; not only dld
C&S operate both standard and narrow
gauge steam trains over the affected
trackage, but trains of the Burling-
ton Route entered and left Denver
over this line as far as Burns Junc-
tion (see map)e The double-tracking

‘of the portion of the line from Den-
. yver to Louisville Junction was there-

fore regarded as inescapable.

_The double-tracking began at
Loulsville Junction on the Marshall
branch and at a point a short dis~
tance north of Loulsville Junction
on the Louisville branche. These two
new tracks for D&I trains jolned . a
short distance south of Loulsville
Junction and the new electric Junc-
tion was labeled "D&I Junctione"

From D&I Junction southward to a

oint slightly north of Utah Jct.

?a Junction for steam trains only)
the new track closely paralleled the
orlginal track. This double track
stretch had trolley wire only over
the new track, C&S deeming it advise
able to keep its steam and electric
trains segregated wherever possible.
From Utah Junction the new electric
track veered east to the suburb of
Globeville, where D&I made track
connection with the Denver City Tram-
way system, its cars continuing to

Building the Line
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the downtown Denver terminal at 16th |
& Arapahoe Sts. over Tramway track
using the city system's 550 volt DC
current and operated by Tramway men.

Northward from Loulsville Junction
to Boulder the two routes retained
their original track, although con-
siderable work had to be done to the
roadbed to smooth it up for high
speed electric operation. The branch
from Marshall up to Eldorado Springs
at the mouth of South Boulder Oanyon
was electrified also. Local condite
lons in Boulder made it advisable for
D&I tralns to operate on city streets
using direct current at 550 volts.
New track was therefore constructed
in Boulder on Pearl St. and on 12th
St., with a siding for D&I cars cone ,
structed into the C&S Depot grounds. |

Track construction standards were
high, being those required by the C&S
and Burlington railroads. Rail of
70 and 80 pounds was used, electri-
cally connected by No. 0000 bondse
Slag blasted from the waste pile of
the Globeville smelter was used to
ballast the entire line. Maximum
grades encountered on the two main
lines were held to 1.25%, while the
Eldorado branch had practically con-
tinuous grades ranging up to 2% with
compensated curves.

Electric trains were operated to
Boulder via either route and return-
ed via the other, making a continuous
loop; total mileage per round trip
was 57.24 mlles.

Official mileage figures given in
an offlclal C&S report were:

From To Mileage
16th & Arapahos, Denver Globeville 4,26
Globeville D&I Junction 15,23
D&I Junction-Marshall Boulder 13.24
D&I Junction-Louisville Boulder 13,04
Marshall Eldorado Springs 50350
-East Boulder West Boulder 1,78

TOTAL D&I MIDEAGEQOOOOOIOOCIOOCO........I...‘....'.....' m




Tae DenvER & InTERurBAN RAILROAD Co,

DenNvEER, CuLo,

C&S decided to cast the D&I's lot
with Westinghouse and its single-
phase, high voltage alternating
current system. It will be remember-
ed that this decision was made at a
time when leading electrical engin-
eers the nation over were at bitter
odds over the comparative merits of
AC and DC operation of electric rall-
ways. General Electric sponsored DC,
while Westinghouse just as warmly es-
poused the cause of AC. Here a word
or two on the advantages and dlsad-
vantages of the two might be welcome:

The principal merit of the single-
phase system lies in 1ts abllity to
operate at high voltage with a single
overhead conductor; therefore power
can be transmitted over long distances
with a minimum of copper. Its maln
disadvantage lies in 1ts higher first
cost. Also, the weight of AC equip=-
ment carried on the cars amounts to
about 2% times the weight of compar=-
able DC equipment. The single-phase
equipment on a car mlght amount to as
mich as 70% of the weight of the car
and trucks light-=-whereas DC equlp-
ment to do the same work would come
to about 20% of the weight. Thus ran
the arguments back in 1907. After
hearing them out, C&S declded that
the D&I would be an AC road using
Westinghouse equipmente.

Westinghouse, Church, Kerr & Co.
obtained the contract to install the
required overhead, feeders, etce, and
were also the successful bldders on
the big new power plant at Lafayette,
near Louisville, where steam generat-
ors brought into being the 11,000
crackling volts to be fed to the blg
green carse. From the Lafayette plant
two feeders ran to D&I Junction where
they fed into the interurban's over-
- head systeme An interesting switch-
ing system set-up was contrived at
D&I Junction (see diagram) whereby

6
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power from elther or both of the feed=-
ers could be made to supply current
to one or all of the three trolley
legs: Denver Section, Loulsville
Section, or Marshall Section. The
11,000 volt 26-cycle AC current was
fed to cars through a catenary sup-
ported No. 0000 trolley wire 22 feet
above the ralls and supported by a
7/16" steel cable to which 1t was
clipped at ten foot intervals. Care
had to be taken in placing the trolley
wire on curves, for a one=inch track
elevation resulted in a 4% inch dev-
iation of the pantagraph. No add-
itional feeders were reculred along
the route due to the use of the AC
systeme The messenger cable was
carried on porcelain insulators sup-
ported by angle-iron brackets. Poles
were spaced 120 feet apart on tan-
gents and sufficiently close on
curves so that pull-offs were not
necessary. A ground wire (7/16"
stranded galvanized steel cable) was
strung over the pole tops for the
entire length of the linej this
afforded a cheap and convenient way
to ground the brackets, gave excell-
ent lightning protection, and served
as a continuous return circult to
augment the bonded and eross=bonded
track rallse The overhead wire was
connected to the track at every
fifth pole and the track was provided
with ground platese.

Three steam construction trains
were used by the contractors in elec~
trifying the C&S. The filrst train
installed poles, and so efficlient did
1t become that in one day 26 men in-
stalled 117 poles, including digging
holes and tampinge The second traln
erected the brackets; five freight
cars fitted with scaffolds on their
roofs worked simultaneously on four
or five poles, 18 men being able to
erect 150 brackets daily. The third




3 trung the wire, a derrick car
;?ﬁ;iﬂgaout %ire over elevated roll-
p'g. This train's best day saw some
ven miles of copper put up.

" To cut down possible sources of
ervice interruptions, the overhead
olley wire was sectionallzed at
rage intervals of three miles.
Mhese section-breaks were located at
‘passenger stations where someone was
lways on duty: Dewey, Westmlnster,
Semper, Broomflield, D&I Junctlon,
Superior, Marshall (here also was a

conductor f
pole as his
sectlion the

ection-break for the Eldorado line), | the ocity.
Boulder, Weiserhorn, and Louisville. | a 300-kw GE
Tpolley wires overlapped at these in turn fed
bresks so there was continuous power | wire at 550

8upply e

.| 'Speclal AC=-DC current breaks were
Anstalled at Globeville and at both
sldes of Boulder where the 11,000
volt AC trolley joined the 550 volt
DO trolley. Specially constructed

trolley pole derallers were installed
at the ends of the DC wire, so
designed and placed that should the

orget to pull down the
car passed from the DC
pole would be thrown

from the wire and pulled down by the
retrliever before it could come into
contact with the AC wire.
of DC within Boulder required the
construction of a substation there;
it consisted of a brick structure on
12th St. near the western edge of
The Boulder sub contained

The use

synchronous motor which
to the Boulder trolley
volts DC. Consatruction

of the Boulder sub lagged behind the
remainder of the electrification, so
that steam engines hauled D&I cars

through Boulder for a short time.
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3 Shops & Barns 5
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The D&I had two sets of shops and
barns in its lifetime. The original
buildings were located at 23rd and
Market (Walnut) Streets; these con-
tinued to serve untll the D&I was
electrified into the Unlon Station
in 1923, at which time a new modern
carhouse was erected at 3625 Fox St.

The original shops and barn was a
one-and-two story brick bullding; 1t
had six tracks, each having room for
two cars. FPlve tracks had repair
pltes, while the =ixth was over the
coal chute whereby coal was dlscharg-
ed from hopper cars vlia the chute to
the coal bin In the boiler room. D&I
normally stored its motor cars inslde
the barn and allowed the trallers to
stand on outslide trdcks adjoining the
building on the north side. The barn
was equlipped with a separate rolling

steel door for each tracke.

VIEW OF D&I'S ORIGINAL SHOPS

Along the. south wall of the builld-
ing was located a row of blocked-off
roomg and offlces. Starting at the
rear and going to the front, these
were: the forge and blacksmlth shop,
the machine shop, the winding room,
the boiler room, a store room, and a

alr of offlces. Sultable machlnery
such as a 24" engine lathe, a vert-
ical drilling machine, emery wheel
stends, ete.) made the shop capsable
of performing falrly heavy repalrs.

w

In case of emergency which removed
the Interurban Loop downtown from use
temporarily, a wye was located at the
barn by means of which cars could be
turned and sent back to Boulder.

The shop crew kept a careful check
on the 1nterurban carse. The electri.-
cal engineer was responsible for the
recording of defects and repairs
made., A complete card index system
was inaugurated to glve a complete
and convenient reference record as to
the condition of each car. The Car
Movement Card, for instance, was
filled out by the hostler and showed
the trains to which each car was
assigned and operated. The Conditlion
Card was filled in by the crew of the
car and was turned in with the car.
The Inspection Card was made out by
the carhouse inspectors; no car could
leave for a run until its inspection
card had been duly signed by the in-
speetor on duty. Other cards related
to wheel condition, MU control, body
defects, etce

While Denver was the headquarters,
provision was made at Boulder for per-
forming light repalrs} a spur track
adjacent to the C&S Depot was set up:
for such works

EE 201525

THE DENVER & INTERURBAN R. R. CO.

INSPROTION CARD, Qar He. Data

A M., A M.
Car in from Train No. st P. M. Time of Inspection P. M.
This car must not be sent cut until the following repaira have boen mado, or car Ia ralesssd by me.
Details of Trouble:

Beloazed bY..ocoiicicarnsrnrnassnronans®

Blgned. ... c.iaiver vececacsinarrenarees
uuuuuuuuu
NOTE: Persounpnlﬂnim must report A. M.
on Euk of thia card what repairs were Reloased at..... P Mo iioeaeensa18ean
made,

VIEW OF INSPECTION CARD

The last big job performed by the
original shops was maklng all mobtor
cars double-end to permit operation
into Denver Union Station (1922-23).

e ——




. and track turn tables.
' to0 the main shop carried all the
. necessary tools for car maintenance
" with lathes, overhead cranes
| everything necessary in a modern

In 1923 when D&I cars began using
the Union Station as thelr Denver
terminal, the original shops were

abandoned (due to their location);

the railway later sold them to a
paper company which used the build-
ing as a warehouse. Some time later
the structure was completely gutted
by firee.

The new shops, built in 1922 and
1023, were located at 3625 Fox St.,
on the opposite side of the river.
The main shop was 50! x 180!, brick

~ and steel construction, complete

with power car lifts, power crane
An addlition

and

shop of this type. The storehouse
was also made a part of this sect-

ion.

The new car house wasg rather un-
usual in one respect, that being
the trolley line inside the build-
ing. Inasmuch as the original shop
bullding and car barn was on the
line of the tramway company, it was
erranged for 600 volt direct current
throughout the overhead system in-
slde the barn. Not so with the new
barn, however. The new barn was on
trackage which used 11,000 volt 25
cycle AC, and it was decided to put
this high voltage into the barn. A
specially designed door and control
system was worked out which operated
very safely and satisfactorily.

No unusual Jobs were performed by
the new shops in their rather brief
period of service. After the D&I
was abandoned, the new shops were
sold and are now occupled as a man-
ufacturing and office location for
the Safeway Shovel Company.

v@,g§K§HE FEW PHOTOS OF A D&I CAR OPERATING ON DIRECT CURRENT.
RN TN ooy -HOTOGRAPHER STOOD IN THE DOORWAY OF THE D&I'S OLD
N NVER ONE MORNING IN 1919 AND SNAPPED THE M-157 OUTWARD

OUND To Bo
i ULD:

OBSERVE THE GENTLEMAN IN THE HIGH SILK TOPPER

PLNG IN STATE IN THE BAGGAGE COMPARTMENT, HIS DIGNITY NOT AT

1STURBED BY THE YOUTH SCRAMBLING IN THE MOTORMAN'S DOOR.
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OUTSTANDING INTERURBAN CARS ..
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AE.BarkER

Denvver ¢ INTERURBAN
56" Bacerce - Passencer Moroe Cae

80---hata off to the D&I cars....really outstandingl

K E, Brexee 81417 : Bunr-57: Lowrs Cae Co, 1908, :’
i
11 - DENVER & INTERURBAN
i
I The above drawing relates to two D&I cars, passenger-baggage
combon Me167 and N~1683 oars M-151-M-156 were similsr in dimensions wio oouLd. 3ok {"’g ﬁm?{mg ﬁg‘?g}&ggﬂngmwmm ONE BELOW!
but had no baggage compartment, this space being given over to more HERE SEE M-15 ITEE GROUPED AT INSPEGTION
passenger B8pace. ggﬁguggo“nTﬂman ?EHE FomIﬂ?ﬁmks‘HE gﬂogngogﬁ;{
Inasmich as complete data as to physical dimensions appears on £ :
WILLIAMS, ELECTRICAL ENGINEER DARLINGTON, WITH MOTORMAN FRED |
Eh. ORRURSTE 0GR, D0 RUPMMDE 20 RA0H AR TR CERNARS 5D fholute SPENOER.  ANDREW WHITEFORD TOOK THIS PHOTO IN 1008 AT D&I i
JUNCTION. i

e




dered twelve cars from St.

SG&? Company for the D&I. Of
lve, eight were motors and
yre trailers. In addition,
urned over to its interurban
diary two old wooden open-end
ger coaches with ends bullt
acocomodate radial couplerse.
ourteen cars proved ample to
e the D&I's passenger traffic,
on special occasions.
tion has already been made of
sual size of the D&I cars.

bulk manifested itself not so
4n length as in height and
;¢ It is difficult to concelve
wooden car 55'6" in length with
1t of 126,000 pounds, but the
otor cars achieved just that.
gon for this remarkable
ght was, of course, due to the

‘0f high-voltage AC current. The
: of fire was always present so
ght to minimize it by giving
ars floors of steel plates
fa of sheet metal. The AC
ment carried on the cars was
ieavier than comparable DC
ont would have been, and a
8l duplication of the control
m nscessarz for DC operation)
_8ome welght. Inasmuch as D&I
er'e to operate on the same
81 8steam trains, 0&S caused
built stronger than they
_been had they their own
11 times to run upon. A
steel underframe was in-
s Plus an extra-heavy
¥s lined with mohogany.
At of the cars was increased
mal by the use of 38"
versize trucks, and a body
designed to afford ample

our trailers were of the
cach type, but the motors

>

n

Cars

;RING SCHEME: PASSENGER MOTORS: M-151, M-152, M-153, M-154, M-155, M-156
& ! COMBINATION PASSENGER-BAGGAGE MOTORS:
PASSENGER TRAILERS:

M-157, M-158
201, 202, 203, 204

were of two types: combine and
coache The comblines had a motor-
man's cab (no door on right side),

a baggage compartment lined with
mohogany and having drop seats for
elght passengers, a smoking ocom-
partment with sixteen seats, and a
passenger compartment seating 28.

The motor coaches omltted the baggage
compartment and used the.space for more
seatse Trall coaches had gut one long
passenger compartment. Seats in all
cars were ldentical, being of the green
Pantasote type with mohogany arm rests;
end seats in each compartment were
statlonary, others could be reversed.
A lavatory was provided at the rear of
each care Step wells ‘on platforms were
covered by trapdoors while cars were in
use. Alsles were covered by heavy rub-
ber floor mats, while a single row of
electric dome lights. provided illumin-
ation.

The D&I cars were the first in the
west to have electrical equipment cap-
able of operating on both 11,000 volts
AC and 550 volts DC. Each motor car
had four Westinghouse 148~A motors
rated at 125 horsepower each. Cars .
were capable of traln operation, MU
control being standard. An air-oper-
ated Westinghouse pantagraph collected
the AC current, while a wheel trolley
pole was used on DC trackage. Control
equipment was of the Westinghouse
electro~pneumatic unit-switch type;
on each car were 28 valves and 22
gylinders to operate its control sys-

eme

The following account is taken
from & trade magazine of 1908 and no
doubt will be of interest to the more
technically minded of our readers:

"The 11,000 volt current is taken
from the pantagraph trolley to an oill-
insulated double-break electrically
operated line switch and thence to the



__4.553

primary of an auto~transformer carrled; lubricated automatically.

under the car and thence to ground. Couplers were of the Washburn MCR
From the secondary of the auto-trans- | typee. Some cars had the MU train
former elght taps are taken to supply | line coupler head mounted on top of

running current at graded volbtages. the coupler knuckle; others placed
This current, before being fed to the it high on the dash where it escapeq
motors, is passed through preventive mich of the dirt and was easler to

colls and through the group of unit couples The conductor's signal wasg
switches. BSeparate switch groups are & push«button located in the jamb of
provided for the AC and DC motor con- | the rear door. Headlights original.

trole. The tr?in-line cable carries ly were carried on the roof but soon
twelve wires." were lowered to & position rather ﬂ

Alr brake equlipment consisted of high on the train door where they
the Westinghouse AMM brake which had gave the D&I cars a particularly g
automatic features for train operation| impressive appearance. Warning sige
Moving parts of this system, like nals consisted of an air whistle and
those of the unit-switch system, were | an air-operated gonge

- General Informition

Length: Motors 55'6" | Body Color: Pullman green
Trailers 55!'6" Exterior Trim!: Gold
Width: 10'0" Pantagraph: Westinghouse air
Height: 14'0" to Running Board Headlights: Crouse-Hinds AC-DC
Weight: Motors 125,000 Journals: 5%“ x 10" Motors
Trailers 66,250 5" x 9" Trailers
Seats: Combos 46 Pillot: Locomotive type
Others 58 Registers: Ohmer
Body: Wood » Roof: Sheet metal
Underframe: Steel Floor: Sheet steel
Trucks: Alco type A Sanders: Lintern
Truck WB: 90" motors Seats: St. Louls Car Co.
66" trailers Seat Material: Pantasote
f Motors: 4 Westinghouse 148~A Retrievers: Lord No. 4
| Motor HP: 125 Trolley Base: Nuttall
! Wheel Diameter: 38" Wheels: Standard rolled steel
Inside Width: 8'10&" Car Weilghts:
| Inside Height: 9'2% Body, light: 46,000
il Height, Rail to Sill: 3'9" Trucks without motors 13,900
l Length Baggage Compt: 810" Alr & Electrical Eot. 15,000
| .Length Forward Cab: 510" Total, Motors 125,000
| Interilor Trim: Mohogany Total, Trailers 66,250
Brakes: Westinghouse AMM Builder: St. Louls Car Co. ﬂ
Axles: 63" Date Ordered: January 25, 1908
Bolsters: Cast Steel Date Delivered: June 1l, 1908
Control: West. Electro-Pneu. Road Numbers:
Couplers: Washburn Straight Motors: M-151-M-156
Curtains: Pantasote Combo Motors: M-157, M-158
Hand Brakes: Peacock Trailers: 201-204

ADDITIONAL TRUCK"DATA: Motor trucks were Alcot!s standard Type A design of

o two~bar equalizer with swing bolsters, and were bullt
to carry a maximum load of 38,000 pounds at center plate. Triple elliptic
bolster springs were used. The traliler trucks were of the same design but
lighter~--carrylng 25,000 pounds at center plate and weighing 11,400 poundse.

12
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| Heaters: Consolidated (M-157 rebullt to M-159, 1920)




