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8aint Paul, November 7, 1918,

Mr, A, R, Cook,

Principal Asst, Engineer,

acoma, Washington,
] o

Referring to your letter of November second o
Nr, Stevens in regard to two cars of 1-1/8" bar steel
shipped from 8t, Cloud to Auburn,

I hand you herewith a copy of th#t portion of
the General Storekeeper's reguisition No, 4916 which covers
rods to be delivered to the Auburn plant for the manufaciure
of reinforced concrete products, The first six items cover=-
ing 1=1/8" rods were rolled by the (Great Northern Railroad
and shipped from Saint Cloud, The remainder of the material

to be furnished from new billets and delivered in the

next few montha,

Yours truly,

Bridge Bngineer,




{ ﬁOV

e
‘,Re T™wo care of 1-1/8" bar steel. \ BRI o
S1.PM

S sm——

Tacoma, Washington, Novembeor 3, 1918,

Mr. H. . Stevens,
Chief Fngineer,

@t. Paul, Minnesota,
Dear Siri-

Referring tb6 your wire of the 3lst inst.,
¥-1-68 edvising that the two cars of 1-1/8" bar steel
coneigned to the Northern Pacific Railway Company from
gt. Cloud to Auhurn,'app11ed on GSK 49186,

T understand that the material -~overe a re-
quisition made early in lay by the Bridge Engineer,
Will you please furnieh me with copy of same and here- :
after arrange that I may bve furniéhed with coples of
requieitions covering materizl intended for the Auburn

Concrete Plant?

Youre truly,

C;jC>‘9ﬂf
prineipal Alsfhtég; aniné;r.

(23
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\IORTHERN PACIPIC RAILWAY COMPANY.
| OFFICE'OF ENGINEER OF TESTS.

REPORT NO.A3890

St. Paul, Minn., . 9at, 30, 1918 ¢

Goak, Principal Ass't, Zngr., Tagoma, Wn, . = o000

CEMENT.,
LOItliﬂd Gement

Speeification No. 4
Test Request No...ﬁa__.

FINENESS
SETTING

SOUNDNESS

Passing No.
(43 144
Initial Set
Hinal <
AT Pt Kol el OOl ik
Gold, Wiaterdaio. ol w00 1 .
HiotWater: fuss il (e g ) daysi e

TENSILE STRENGTH 24 HOURS

in water.

L im. Al L e e O e i
: .in_.J
/
7 DAYS /

MY Ve % MDY SR RINRIEI Tl LIS okl in water.

sq. in. ) , «
Q. in. }'Average S L o B 1bs. sq. in.
5q. in.J
_ Sand= 9% of Neat
-inl
sq. in. fAverage e Ibs. sq. m.
. in.J

28 DAYS

ATV AT ot L el Tl RS RS Ay o e

IniipAvergoe bl el W e T T s sl

9 of Neat.
3 .in.}
S. $q. in, ‘(Average s kL A R Ibs. sq. in.
S. 8¢. in.

Water used for Neats.. 24 _ 8 per cent.
Water used for Sand,,,,,li‘i,,,ﬂ,,,par cent.
Water used for Pats.. 24,2 per cent.

The above Cenent: \
From ¥ashington Portliand Cement
for use in manufacturing conerete
mosts specgifieation reguiraments,

Engineer of Tests
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“ NORTHERN PACIF]C RA[LWAY COMPANY. Fie ™)
OFFICE OF ENGINEER OF TESTS. %,, /“ Pt o

l REPORT NO.AZB8L
St. Paul, Minn.,“_{jﬂ&n, B0, 1918 19

To.. A R, Cook, Principal Ass't, ¥ngr., Tasoma, W¥m, . . "
CEMENT.

Sample. ¥aghingdon o and Lement }jrom Car, Inmals and No. G N . B3204
Shipped to_.. 3
Specification No. . &= a0
Test Request No.. 1. _/ie/i8
FINENESS Passing No. 100 Sieve
¢« w900

SETTING Initial Set. .

Iin el
SOUNDNESS

TENSILE STRENGTH 24 HOURS

o el AR, R I e i )

in. tAverage,l.w.m,; SRR By " I e O T R T T

oy
7 DAYS

A TN e DT, A AT _in water.

Average R Sl e M T e ey My

Sand=
Sand_._. . 2 881bs. sq.
L amibs. &g, A‘verage
........... 28H]Dbs.

n water.

. 8. in.]
. 5Q. in.iAvcrage ................................... A e RO lbs. sq. in-
. 8Q. in.
Sand— 9%, of Neat.
bs. sq- in.} :
8. 8q. In. }'Average ,,,,,,,,,,,,, ; ! Sl T he e
. 8. In.
GENERAL REMARKS:
Water used for Neats 24 52 . per cent.
Water used for Sand. 3£ _ & . per cent.
Water used for Pats 24,8 Per cent.

he sbove Cement:
From Washiagton Portland Cement Un,,
for uee in manufacturing conereie uipa,
meets speeifieation requirsmonte,

Engineer of Testq
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NORTHERN PACIFIC ,RA LWAYM @OMPANY ( w} ]
OFFICE OF ENGINEER OF TESTS 3) 0 Vi

“ REPORT NO.13888
St. Paul, Minn.,. . 9e%. 30, 1918 19

CEMENT.

Sample._ @aarsington Portliand Cement From Car, Initials and No. k.M . 81597 =
Shipped to. TG oms, Yn, Sentiin by Al IR R o
Specification No. . ,_,9.1.’.'3,& ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Test Request No.. 98, L Ve P T SRR R
FINENESS Passing No. 100 Sieve
¢t o] W S ot "3_5, | AR o

SETTING Tndtial v Setir ool R L i

Eipales s e c o hysy AR
SOUNDNESS - AR e AL ST ol A L e

Cold Water, v/ swew.i ol

Hot! Wiater. L Lol ek | 0 2ol 0y

TENSILE STRENGTH

__.1n water.

wSq AL A Vera e il i T il L U Sl 0 Pt G T s Rl S i
S. 8. in. } (
_ Sand= 9% of Neat
. 8q. in.]
in. \Average.___._______ sl e A T R
. 8q. in.f

28 DAYS

DR et O S AR B B (oA T v o o5 O

; in.]
. 1bs:. 8q. in.iAverage i L alhe i said iRy
__1bs. sq. in.
9 of Neat.
Sand..._. 360 1bs. sq. in.}
b LR el l(A‘\relmf:\)ge ,,,,,,,,,,,,,,,, AR Ui e disa L
_Ibs. sq. in.}
GENERAL REMARKS:
Water used for Neats @@ 4 . .per cent.
Water used for Sand._.g % . per cent.
Water used for Pats Q@ _4 . per cent.

The above Cement:
¥rom dashington Portland Cement
for use in manufacturing conerete pipe, pilee & slabe,
meetes specification recuirements,

14-b (3)
HEs 3(s)

Engineer of Teqtq
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NORTHERN PACIFIC RA‘ILWAY LOMPANY il
'SFFICE 'OF ENGINEER OF TESTS. 5 @ /

\ REPORT NO.A8688

v

To. M, R, Cook, Prineipnl Ass't, ngr., Tacoma, Wa. . . . ..
CEMENT.

Sample. ¥gshington Fartlaend Cement From Car, Initials and No. !
Shipped to.. SEMERIR,  Bf .- o Sont in by M iBe SO 0 e
Specification No. . BaXO8 . . . Ll
Test Request No/ff , 9, .;}'.J{}/_‘{l.fi, ,,,,,,,,,,,,,,,,,,,,,,,,,,,
FINENESS Passing No. 100 Sieve

(14 41 200 144
SETTING Initial Set

Final | ¢

St. Paul, Minn., Q@%. 80, 1938 19

SOUNDNESS

TENSILE STRENGTH

n water.

P lbq S
Ibs. sq. in.

o7 of Neat

rRaYe e it 264 1bs.
298 1bs.

n water.

5. 8- 1

9 of Neat.
3. 8. 1
S. 8Q. 1 'n
. 8¢. in

Averaget, DU O G T i Thstisaiind

;! 3
. 8q. i i verage lbs. sq. in-

i

af

GENERAL REMARKS:
Water used for Neats. [;g‘ﬂ _per cent.
Water used for Sand . @ _% per cent.
Water used for Pats.___ 22,0 per cent.

The above Cenment
Fyom Washington Portland Cement
for use in manufacturing congrete plpe, pi
neets specification requiremenis, ;

Engineer of Tests

-




Re Auburn Concrete
Plant Report.

Tacoma, Washington, October 19, 1918,

My. H, B, Stevens,
Chief Engineer,
St. Paul.

Dear Sir:

As per your wire B-14 of the 18th inst. I enclose here-
with duplicate copy of my report covering the Auburn -Concrete
Plant.

Yours truly,

Pm',nciig Aétzﬁ.ngg%g‘

L 4




X

Re Auburn Concrete Plant
report for year 1917.

Tacoma, Washington, October 11, 1918,

Mr. H. B.Stevens,
Chief ZBEngineer,
St.Paul,
= 2
Dear Sir:

Pursuant to your telegram of September 25rd, B=-1Z2,

regarding average capacity for plant manufacturing pipe, pil-

ing and slabs at Auburn, I am enclosging to you herewith a re-

port which covers the matter and which is fairly accurate, in-
ventory of material on hand having been taken, kind and cost of

material tabulated.and checked,
Yours truly,

Principal Assistant Engineer.




Tacoma, Washington, October 2, 1918,

¥r, A, R. Ceok, Princ. Asst. Bngr.,
Tacoma, Washington.
Dear Sir:
Referring to Mr. Stevens' wire of date September
23rd, B-=12, re Auburn Concrete Plant.
‘Approximate average capacity each month with average force
based on 1917 production and force, as follows:
127 pcs. 24" pipe
60 " 36" "
12 concrete slabs

36 : piles

quantity of each item which will be manufactured during 19185:

800 pcs. 24" pipe 6400 1in ft
"

400 * 36"
37 single slabs
10 double "
35 pcs. 30 ft. piles 1050
45 . " 24 * - 1080
T o 20 ¢ i 1460
2'? " 15 " W -4'9'5‘
3995

320 0 " "

Quantity of each item expected to have left over after all
orders now on hand are filled.

199 24" pipe
188 St
g L] 4 8 " "
31 single track slabs
10 double " .
35 = 30 ft concrete piling
oA 25 " " "
10 s 20 " L] "
4 7 & 1 5 " L "

Total cost of operation of plant from January lst to September

30th, 1918, inclusive is 338518.17 of which $1414,50 is charge-
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able to Investment Accounf.
Statéﬁent of output for 1918 and inventory of stock and material
on hand, show credite $43926,66 of which $591,45 is credit to
Investment Account,
This leaves a profit of "$5710.8¢ or practically 15% of operation
costes for plant depreciation and renewal, During 1917 depreciation
was charged at 22% of operation costs or practically 48% of plant
investment.
Labor costs for 1918 are approximately 407% more than for 1917 as pe
comparison of September 1918 and same time based on rates for last
part of 1917.
Statement attached shows average prices for material for 1918 and
I917.
NMalthine paper is only item which shows decrease and this probably
due to difference in grade of paper used., Have shown on statements
attached the approximate cost for 1918 product.
Cost of 24" and 36" pipe is considerably above established price
used for charging out 1918 product, while cost of piles and slabs
is below established price.
These siatements do net include any N.P. freight charges on raw
material.
Qutput of plant probably could be increased by providing some ad-
ditional equipment to facilitate handling as outlined in Mr.
Farmer's report of date September 25th.

Yours truly,

(signed) C., E. Springer.




Auburn, Wash., September 25, 1918,

Mr. A. R. Cook,
Princ. Asst. Engr.,
Tacoma, Wash,

Dear Sir:

Replying to your letter of the 24th inst. referring
to approximate average of pipe, piling and slabs that can be
made in one month with the working force I have; will say, my
'average this year per month has been about as follows:

127 pes 24" pipe
60 " 36 *
12 concrete slabs
36 concrete piling.

It does not matter as to the length éf piling as I only have 9
forma and can only pour twice a week,

Following is a list of pipe,piling and gslabs being made
this year:

800 pes 24" pipe

400 * 38"

37 single track alﬁbn

10 double "

35 - 30 ft concrete piling
45 e 24 L] L]

7% - 20 " * "
M -3 * »

There will be left in stock at end of season after all
orders are filled, unlees we receive more shipping orders:

199 pcs 24" pipe
188 T sl AR
9 " 48 i L]

31 single track slabu

10 double A

35 30 ft concrete piling

2 -26 °

10 By = ® a

47 T R A "
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With some improvements of which I will suggest, I am sure
I can make quite an increase in my average per month with my same
labor force,

Firet - We need a new hoisting engine with a swing drum; so
I could swing derrick with it instead of using two men to pull it
around when loading, therefore I could load pipe and screen sand
and gravel at the same time, making a gain of about 40 pipe per mo,

Second -~ If we could install snother derrick so we could
pick up pipe from our present storage ground and set them back, it
would double eour storage capacity as the present one we have only
holds about 250 pipe, and this enlarging of storage ground could be
made with very little cost, Sometimes we have trouble getting
cars for loading and run short on shipping orders, coneequently
filling up our ground and hinders work to full capacity.

Third - If we could have about 400 lineal fedt of o0 1b steel
raile to lay a track on each side of a conerete piling and 8 old
hand car wheels, to make 2 sets of triidks, Igcould run them astride
the piling and under swing the piling and run it out on to another
storage ground making us more storage ground and saving quite a bit
of time and cost in loading and handling of piling.

With these improvemente I am sure I could bring my avérage per
month about:

150 pcs. 24" pipe
R R L
48 concrete piling
12 coficrete glabe
W, H, Farmer,

Plant Superint endent,
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NORTHERN. PACIFICWRAELWAY COMPANY.
OFFICE OF ENGINEER OF TESTS.

* REPORT NO.13408

St. Paul, an,w’apt . 21, 1918B.19

"

To. A, B, Cook, Principal Ass't,. Engr., Tacoma, Wash, . . .

_ F #34803 3 spoey
Sample.... ¥: From Car, Initials and No¥ .« A, R, #65
Shipped to.. _Auburn, Sent in by . AR, Coaok,
Specification No. . ;-108 Amount Represenbed,_,__é.__f?r@my_l.ﬁ&_A....._....._.._______ :
Test Request No.;.?,ih ]
FINENESS Passmg No. 100 Sieve.l i il GG
144 & 13

SETTING Initial Set :

561 1 DAt It i el B
SOUNDNESS Air Pat

Cold Water

Hot:Water. .. [l | v amami b da gl i

TENSILE STRENGTH 24 HOURS

in ai/r;.\ ________________________ F el s e in water.

____________________ 1bs. sq. i /
. in. }Average ,,,,,,,,,,,,,,,,,,,,,,,, Ibs. sq. in.

in water.

! in.J}Average ,,,,,,,,, AR ! MAbsiisq e
g 4
Sand=— % of Neat
5 .in.] s
i J}Average ; e | R e Ibs. sq. in.
i

28 DAYS

_in water.

S. 8¢. in.
. 8q. in. pAverage

8. 5q. in.,

9% of Neat.
Tl in.]
. 8¢. in. AT avadal o I W eh G sl hs sy hm)
S. 8¢. in.
GENERAL REMARKS:
Water used for Neats  @%_13 per cent.
Water used for Sand... .. 9.8 per cent,
Water used for Pats.....ggilu_per cent,.

The sbove Cement:
From the Olympic Portland Cement Company,
¥or use in manufacturing conerete pipe,
piles and slabs,
llgets specification requirements,

l4=E

ce: HES (B). i, G. BURNHAM.

Engmeer of Tests




Form 4296 2-16-18 sM. RP

NORTHERN"PACIFIC RAILWAY COMPANY.
OFFICE OF ENGINEER OF TESTS.

’ ‘ REPORT NO. 13409

St. Paul, Minn., . Sept, 21, 1918. 19

7o A, Re Coek, Principal Ass't, Engr., Tecoma, Wash, .. ... . . "
CEMENT.

From Car, Tnitials and NoC.& HB.X. #2589
Shipped to _ Sentin by AeR.CROE L -0 L0
Spocification No, JReROR Lo e i Amount Represented 4 samples
Test Request No. 78, 8/18/38., .. . .. :
FINENESS Passing No. 100 Sieve.... ... i g G A %
113 (14 200 (41 AL RN
SETTING Enitial iSetos o i R
Rinaligiss
SOUNDNESS Ay e S Gy | e 3 ) 5
Jold Water
Hot. Water

TENSILE STRENGTH

dn water.

5Q. in. }Average Ibs. sq. in.
.

. Sand= 9 of Neat
Sand. . 267 1bs. sq. in. |
,,,,,,, 297 lbs. sq. in. }Average
8q. 1n.

28 DAYS

in water.

e ONITL AN eratre 1l w0 v T i GG e P
. 8q. in.
Sand— 9% of Neat.
S. 8q. in.}
5. 8q. in. l(Avemge,......._.______ 7L S S WAL ool T o)
s. sq. in.
GENERAL REMARKS:

Water used for Neats. 23 1. per cent.

Water used for Sand. 9,8 . per cent.

Water used for Pats. 23, 1. per cent.

The above Cement:
From Olympie¢ Portland Cement Company,
For use in manufacturing concrete pipe,
piles and slabs,

lieets specification requirements,

Engineer of Tests.




Form 827 11-10-13

NORTHERN PACIFIC RAILWAY COMPANY.
OFFICE OF ENGINEER OF TESTS.

‘_ REPORT NO. 133056 .

St. Paul, Minn., e,pt 31‘61

2}
o §

To 4 M, Perkins, IEngineer Masintenance eof Way. ... ... i
; CEMENT.

Sample SANMB 0 © N L T R e i From Car, Tnitials and No26729 .
Shipped to.. . fTacoma, Wash, . Sentin by . Asg't Engr, ,Tac e:ma., _Wash,
Specification No. B=408 . . .. ... Amount Represented
Fesy Poquest: No al: s SNESRaens 0 gy s REAT N0 s
FINENESS Passing No. 100 Sieve Py
144 (13 200 (41

SETTING Thitial-Set. Db 0Rad il Rty S hrs.. o 29  mi

Binal et B S B - e S
-SOUNDNESS AdroPatel v sl et S

Colt sWiatet -t SEry Cl ol e,

Hot Water

TENSILE STRENGTH

in. i'Avemge

. in.

7 DAYS

in water.

w1 }Avera,ge ........................ R AR . 1bs. sq. in.
St
i Sand— % of Neat
_Ibs. sq. in. ]

< dbs. sg. i pAVerage. ...k o . IR T lbs. 5q. in.
Ibs. sq. in. )

28 DAYS

in water.

ST | o7 1T in,]
== Ibs. sq. in. ‘Averag;e ................................... R T o Ibs. ¢q. in.
e bs. 8. in.I

Sand— 9% of Neat.
Sand . 467 _ Ibs. sq. in.

4B 1bs. sq.in.gAverage ...l . A4B Ibs. sq. in
...... 423 1bs. sq. in. ]
GENERAL REMARKS:
Water used for Neats. 22,0 _per cent.
Water used for Sand.___ @ 7.__per cent.
Water used for Pats.. 22,0 per cent.

The above cement

from Bellingham, Washington,

to be used in sanufacturing concrete pipe,
piles and slabs,

meets Specificati on requi rements,

14-B (3)

HES: (5)

Engineer of Tests.
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NORTHERN PACIFICRAII.WAY COMPANY.
OFFICE OF ENGHMEER OF TESTS.

REPORT NO. 13306

CEMENT.

Sample. GRS oG 0L From Car, Initials and No
Shipped to.... dedLerking, Sent in by.... A8, Ta
Specification No. . <

Test Request No.... ! J

FINENESS Passing No.

(44 (44
SETTING Initial Set
Final ¢ {
SOUNDNESS Adp Patitiof ot ol e VL
Cold Water &
HotiWater. o oty oo w1, days.........=

TENSILE STRENGTH " 24 HOURS

in water.

1bs. sq. m.

in water.

L

. in. kAverage i 1bs. sqg. in.
} in.f
| Sand— ; : 9% of Neat
Sand..__._84% 1bs. sq. in. |
0 il pAverpme AT Vi LA e e sl
s .in.J

28 DAYS

sl L ¢ R

S. 80. in.]
S. 8q. in. iAverage R
. 8q. in.

Sand— T of Neat.
Sand . 4397 _lbs. sq.in.}
_______ 428 lbs. e AN eragan Lt R T e L T T e el
________ 458 1bs. sq. in.) i
GENERAL REMARKS:
Water used for Neats... 22 0 . per cent.
Water used for Sand.....§ % per cent.
Water used for Pats.. 22,0 .. per cent:

The above g¢ement

from Bellingham, Washington,

to be used in manufacturing concrete pipe,
piles and slabs,

meets S pecification requirements,




Y { 2-16-18 3M RP

NORTHERN PACIFIC RAILWAY COMPANY. 167 7]
OFFICE OF ENGINEER OF TESTS: : ;

. : REPORT NO. 32972

St. Paul, Minn., July 11,1918,

Form 4296

To Lis. My Perkinsg, A . Tacomnma

CEMENT.

Sa,mp1e,_9};_f}}?_x_;_:fgcn_ From Car, Initials and No 94944 T.P.
Shipped to Tacome Seiiit iy il R 0 T SR T L

Specification No. - | Amount Represented. .. oo o

FINENESS Passing No. 100 Sieve
(1% 113 200
SETTING Initial Set
Final @«
SOUNDNESS Air Pat
; GoldiVWaker.dii AN e Hat
Hot Water

TENSILE STRENGTH

in water.

lbs. sq. in.

in water.

) in.l
y. in. fAverage e _Ibs. sq. in.
.
Sand= 9 of Neat
: in.]
3. 1. iAverage I Ibs. sq. in.

S a5

28 DAYS

in water.

o s A Gt el b TS G st e R g S ¢ e e
. 8q. in.
Sand=— % of Neat.

Mok in.l
U in, (Average__..__..___4__0_0 s e e Glhs deqiing

S. 8Q.

GENERAL REMARKS:
Water used for Neats
Water used for Sand
Water used for Pats

The above Cement from South Tacoma to be used for concrete
pipe, piles and slabs meet specification requirements ,

Engineer of Tests.
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NORTHERN PAGIFIC RAILWAY COMPANY. 26
OFFICE OF ENGINEER OF TESTS.

REPORT NO

Sample.Qlympic

FINENESS Passing No. 100 Sieve
(13 (13 200 “©
SETTING TnitiafiSee @ Ly o ah
(B el it &
SOUNDNESS Air Pat ?
{Gold s ber: L i Gl g Rt il
Hot Water

TENSILE STRENGTH

. in.
Vin) }Average........_...;......._....._.

.in.| i
. in. r Avérage
) in.J, '
Sand— 9% of Neat
. in.]
SN }Average Ibs. sqg. in.
sq. in.

28 DAYS

in water.

Seritban s e AUt r A SRS e L G
AT,

Sand— 9 of Neat.

i 385

. 8q. in. }'Average........_____.___,... AN = 0 B )
. 8q. in.

. bs. sq. in.

GENERAL REMARKS:
Water used for Neats 28a% ..
Water used for Sand_ 948 per cent.
Water used for Pats @0sd per cent.
The aBove Cement from South Tacoma to be used for concrete

pipe, piles and slabs meets specification requirements,

Engineer of Tests.
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NORTHERN PACIFIC RAILWAY COMPANY.

OFFICE OF ENGINEER OF TESTS.
‘ REPORT No. 22878

St. Paul, Minn., June 14th,

L.,M.Perkins, Eng, M, of W,, Tacoma,

v Ly J.Ji(-

Sample
Shipped to. Hmg e M
Specification No.
Test Request No
FINENESS
143 (14 200

’

'ﬁ [ % e
{ :
(W I o B S
o f

1918

SETTING Thittial et i e R
} (s N I Sl S A . S hrs

SOUNDNESS Air Pat
Gald Water: Jl o i S aie
Hot Water.

TENSILE STRENGTH

in. lAvera,ge
)

5Q. In.

in. }Average

9,

28 DAYS

. 8q. in.}
. 8q. in. fAverage
Sieg) in.J
GENERAL REMARKS:
Water used for Neats. 21 ,@.......per cent.
Water used for Sand.. 8. & .. per cent.
Water used for Pats @i, @ . .per cent.

The above cement:
From Tacoma, Wash,
To be nsed in manufacturing conecrels pive,
leetls specification requirements,

m.
a0 N e ANeragell v RN e e R
5. 8q. in.

_..in water.

lbs. sg. in-

97 of Neat.

piles, ete.

Engmeer of Tests
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NORTHERN PACIFIC_RAILWAY COMPANY.
FFICE OF ENGEMEER OF TESTS.

‘ REPORT No 2878

St. Paul, Minn,, dune l4th, 1918,
To e M. Perkinsli.ofW. Eng,,Tacoma, wash,
CEMENT,

Sample. . Olymr"ic g From Car, Initials and N()‘\”‘F"Slq'&?
Shipped to. Tacoms, Wash, = Sent in by L.M.Perkins,Bng.M,of W, Tacoms
Speecification No. RO BT Amount Represented
Test Request No. WA p
FINENESS Passing ' No. 100 Sieve. =® . . ;
3 200 :

SETTING Initial Set . . @

Final: ¢
SOUNDNESS Air Pat -

GloleliWaberi ) e Sia il i)

Hot Water: .

TENSILE STRENGTH

,,,,,,,,,,,, L.t water.

Absisq. in.

sq. in, }'Average A Y S S o U v
Sand— 97, of Neat

sq. in. |
SE). M. }‘Ax’@rage L 1 LG I s T RIS T

Ibs. sq. in.)

28 DAYS

Neat: - Lo Al el N M S Ui N5 LI . s A e N T e e

Abs. s .in.]
Abs. 8q. in. }Average i N g f UETRC I | oTo Ve sy 8
Abs. sq. in.J
Sand— 9 of Neat.
Sand. 488 . lbs. sq. in.
43X Ibs sq.in. pAverage. . . 439 - Ibs. sq. in.
441  lbs. sqg.i

Water used for Neats. 26,9 per cent.
Water used for Sand .. € 8 per cent:
Water used for Pats.. 3 .per cent.

The osbove cement:
From Tacoma, Wah,
To be used in manufacturing conerete pipe,
Meets specification regquirements,

G. BURNHAM.

Engineer of Tests




»:’1; 4 2 m:T
Form 4296 .-w"””‘*“*“”” 'ﬁ’ “.!2 %"b 18 34 i RP

NORTHERN PACIFIC RAILWAY ( OMPAN"»’
OFFICE OF ENGINEER OF TESTS

“ REPORT NO... 12772
Paul, Minn., May 18, 1918, 19

To . Ly M, Perkins, Ass't, Engineer, Tacoma, Wn,
CEMENT.

Sample.... From Car, Initials and No. Ne¥s 42406
f\‘hipped to. ARENULTL, ¥l : Sentin by Ass't, . Bnge, Tacoma . . ..
Specification No. = 3,08 An‘( unt Represented. .. N9t shewn . . . .
Test Request No,.. 69, 4/38/18,.
FINENESS Passing No. 100 Sieve
(14 (44 2OD (43

SETTING Enitial [Setiql @ 2 i L e

T LI GE (eR e
SOUNDNESS G e A MOt

Cold Water. om0 0T aq e

HE oLV A ten A, (o e e

TENSILE. STRENGTH 24 HOURS

Neat ... A S e Wl il YA / . 0 water.

. 8q. in. |
. 8q. in. (Average
8. sq. in. )

7 DAYS
Neat.| o0 Rk T s Ul O | N ater:

Abs: sqg. in.]
1bs. sq. in. fAverage |.° i ety sl A
ilbs. i sq.d
9%5.0f Neat
. 1bs. sq. in.
. ibs.'s

_.an water.

8. sq. in. |
5. 8¢ in. }Average ARl il B s il o e v
Ibs. sq. in.]
] Sand=— 9% of Neat.
Sand 428 Ibs. sq. in. |
.. 430 .8 0. {Average e e Ibs. sq. in.
. 8(. in.J
GENERAL REMARKS:
Water used for Neats....@@ @ . per cent,
Water used for Sand.. @ 9. .per cent.
Water used for Pats. @8 4@ per cent.

The abowe Cement:
From Billingham, Wn,

To be used in manufacturing concrete pipe,pileq,alabs ete.
leets specification reguirements,

lieji

ee: HES (B)V

HNHAM

EnginEPr of Test's




Form 4296 ' : ¥ 2.16-18 3M *f{}P?
Ni)PiHERN PACIFIC RAILLWAY C MPANf

OFFICE OF ENGINEER OF TESTS.

St Pau], Minn., S8y 28, 1918, 19

To Mo W, Fewking, Assih, Sngineer, Tacoma, Wa,

CEMENT,

i 01 o J
Sample ... mﬁigui @rtla’nd cement From Car; Initi w and No. e

Shipped to... Sent in by #88" t._‘unpx'. 9

bpeoification 1\0 ol R ¢ g g g e boiile Amount Represented.. . #9% 8Aown . . ..
Test Request No. 69 4/15/180

FINENESS
€
Initial Set. . . C __________________ : P
Hinal @l S MR T 0
SOUNDNESS Ajribatioul ke R o e
Cold Watons oo bl e s

Eha W ateriat s Sl o R chopya e Clie e S IRy R e T,

ILE STRENGTH 24 HOURS

Neat: Mz ectui Te G gl st bzt e R N A s A g in water.

Y

. 8q. in. |
. 8q. in. ?’Average ........................................................... Ibs. sq. in.
S. £q- in.}

7 DAYS

k) 6 Days AT | SVETEOP!
8. in.]
3 .in.}Average ,,,,,,,,,,,,,,,, S : Abs. sq. in.
8 .in.j

5. in. ']
S, 5¢. In, (A\emﬂe R 1~ | ! i b sy
.80 ?n.J

Sand— 9 of Neat

28 DAYS
Neat' . . 0 HP8, . . . inair..

. Abs. sg. .
.. 1bs; sq.iin. }Avemge Lraglhes
1bs. sq. in.]

9 of Neat.

Sand 400 1bs.sq. in.}
&332 . Ibs sq.in. }'A,verag;exm_,,, ol R ) i e e BB e e

A48 . _lbs sq. inJ
GENERAL REMARKS

Water used for Neats 88428 per cent.
Water used for Sand . 8,.% . per cent.
Water used for Pats@@2& . ..per cent.

The above Cement:
From Bellingham, Wn,

To be used in manufacturing concrete pipe, piles,slabs,ete.
Meets specification requirements,

L4-H

ec: Hus* (B) 7

Y. G. BURNRAN.

Engineer of Tests.
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On Fargo Division. April 11, 1918.

Er. L. M. Perkins,
Engineer laintenance of

Tacoma : lash.
Dear Sirie

Your letter of the Hth giving estimated cost of

concrete pipe to be made at the Auburn Plant in 1918.

I think the prices you have worked out are 0.K.
and you may use themnm.

You should, however, kecep the same careful record
of costs that we have done heretofore, as this data will

be needed for comparison with the pricee we are estimstirg
and also for use in making up pri ; for next season's work.
In case of a2 radical mand unexpected difference in cost

we would want to make an adjustment in the accounts,

Yours truly,

Chief Engineer.




n advance.,

sat+imatad

recommended 1018




Hra

adli i 9




Estimated Recommended
1918 price 1918 price,

24" pipe ver foot § - $ 1.53 $ 1.60
1. LA o 2404 3410
307 piling g 1.47 1.585

gh% R < 1.40 1,50

30t g 3 1.50 1.60

18%. . 1.53 1.60
Ssingle ) 122466 138477 135400
Double 108.38 116.09 125,00




ESTIMATED OPERATICN COSTS FOR 191l8.

24 "7 pipe - 804 pcs. = 6432 ft.
SOP h 290 2320 "
30" piles 25 780 . »%
25 " 36 €00
B0t 10

156 " 73

Single slabs 73

Double
-per glébeeccccaws -

"“..rwwzg:«~w~*f"=*Ei;‘“ ; Single * Double

° . [
a

CEment‘ P 0.5559 . .1385 o 01574

L

«1380 $ +25.7H 22,64

e we

sand & Gravel : «0B858; . 045¢ . 0463 . 0468 8,58 7.55

re

Mesh : . 2233

Bars « 1262 « 5779 44,66

.
e
®

.
@
e
®
®
.
.
.
.
°
.
-

*
-

#16 wire » »0044 .2682:

#11 wire -0002

« 3065 13.25

o Pw se BP PE A9 0O Fr Fe 4e

Laborx -

a Pe BB Fe w0 ¥

Royalty I

Masltithine paper

e 9% 00 68 88 S0 Fe S e s Pw -

L5616 .5714

.

General ; « 1476

2 a2 69 00 0 e 00 60 24 44 B8 46 ¢4 S8 gn %2 49 Be @
€6 S48 86 4@ 80 08 8% B0 pF 0 9¢ 08 so 8@ 40 S0 B9 be be

89 80 W6 09 B9 99 99 98 96 &0 G 46 $P O BMe As @

.1e73 L1357 14,86 5.3 L1489 3 - 12,48 : 11,25

1,1473
» 2024

1, 2480
Depreciation : «2746

.
L]

1l,6682
3670

1,2304 :1,283¢ 105.5498; 95,1504
» 2707 3 42768 23.22 1 20.93

& »e

se as
oe oo

ee

1,3067

o

:1.5226 : 2,0352 1,5011 1,5294 3 128,7698: 116.08C4




AVERAGE PRICES

1817 1918

Cemant per sack 8 0443 $ 0,51

Mesh " foot 0,00107 0,00107
Bare " Cwte. 34253 34781
Wire . 4,4] 4,83

- ~

Malthine Pape 1 4,00 4,08




Form 827 11-10-13 3M RP

NORTHERN PACIFIC RAILWAY COMPANY.
OFFICE OF ENGINEER OF TESTS.

“\ REPORT NO. 11673

L. M, Perkinsa, =

CEMENT.

SampleOlympic Portland Cement From Car, Initials and N ol‘:ﬁ}t¢35887
Shipped to...AWbuyn, Wn, . . Sent in bvi"ﬂff.ralrpof i ’

Specification No. . __ #=108 Amount Bepresented,_u_,_____}'
Test Request No A | / 17/ 17

FINENESS Passing Nowtd00 Sieve e sm bt ey = el O

¢« CHO00 T ¢ L
SETTING Tnitiali-Setil b f e o020 P

Rinal® :
SOUNDNESS Air Pat

Cold Water il w0t

TENSILE STRENGTH

sl T helieg
e ot s Se il

7 DAYS

S. § .in.]
sq. in. ¢ Average
Sq. in.]

{ats in.l

sq. in. fAverage
Sin

Sand—

28 DAYS

DS. 5q. in.]
. 8q. in. }Average
s. 8q. in. J
Sand—
. 8q. in.}
. 8q. in. l{AVCI’ﬂge..A..._.___..._..
S. 8. in.
GENERAL REMARKS: .
Water used for Neats..__ per cent.
Water used for Sand gﬁg.,...per cent.
Water used for Pats....zg;,g ..... per cent.

The above Cement:
From Bellingham, Wn,
Te be used Tor manufacturing concrete pipe,piles & slabs.
Meets specification requirements,
"4

(:/ Dga
g

lo

¥ ¢

P2
y
u?
e
R

s
g5 4
#ES

/
co: H23 (5) °

Engineer of Tests.




Form 827 11-10-13 3M RP
=

NORTHERN PACIFIC § 'ILWAY COMPANY. _, ,j',.,q_
OFFICE OF ENGIM@ER OF TESTS. L]

REPORT NO.

CEMENT.

Sample . Olympie Pertland Cement From Car, Initials and No. 4 1P, 48706
Shipped to... .Auburn, Wn, Tacoma
Specification No. 1. w308 . . o
Test Request No.. 68, 10/37/1%, . .
FINENESS Passing No. 100 Sieve
< 13 200 €< ey E Y ‘

SETTING Tnitaalaideti e gl e hrs....

Final
SOUNDNESS Pt] o 2 e SNSRI - =T O RN

Cold Water ... .;;me

Hot Water. a0 40

TENSILE STRENGTH

o . P Awerager . h bt ;
i i)

7 DAYS

lae Bcely it ALl ST B in water.

$. 8qQ. in. !
. 8q. in. ¢ Average

5. 80 in.
Sand=—
5. 8. 1n.
. 8¢, in. fAverage........... .
LB, in.]

28 DAYS

n air

DS, S in.]
S. 8q.
8. 8q. in.
Sand— 9 of Neat.
5, 8. in.
.80, in. pAverage ... : T e e T et be s aaean
5. 8¢ In.
GENERAL REMARKS: :
Water used for Neats.. per cent.
Water used for Sand " ®s.. _per cent.
Water used for Pats--gé:—:a ....... per cent.

The above Cement:
Brom Bellingham, Wn,
To be used for manufacturing conecrete pipe,piles & slabs
Meets specification requirements,

14} '
cc: HES (8) /

Engineer of Tests.




Form 827

NORTHERN PACIFIC
OFFICE OF ENG

N

&

AILWAY COMPA
R OF TESTS.

REPORT NO

CEMENT.

Shipped to
Specification No, . ....... B=108
Test Request No
FINENESS

(14 [£1

Initial Set
Final
Air Pat

200
SETTING

SOUNDNESS

g8 e/AY. . .
Passing No. 100 Sieve

From Car, Initials and No.. 1l P, 38013

Sent in by. Enge, M, of Way, Tacoma, Wr

Amount Represented.. .. Mot  ahown

Cold Water
Hot Water

TENSILE STRENGTH

cany
. in.

e A water.

|
J

7 DAYS

Aivbrape: oo e s i G I e e e

. in. ¢ Average
: in.J

Sand. 263 1bs. sq.
288 1bs. sq.
310 ... tbs. sq.

Sand= .
in. ;
in, cAveragen . it
in. J

28 DAYS

1bs. sq.
1bs: sq.
1bs. sq.

..1bs. 8q.

. 8.

. Q.
GENERAL REMARKS:
Water used for Neats.
Water used for Sand.
Water used for Pats.

e B2 e et ute S 2&: ;.. # m.s ................... in water.
in.]

in. }Average
in.

in.]
in. }-Avcmgc .............. i

.

9, of Neat.

egusil o daiang

% 3 ______ per cent.
&

e Eper Com b

9.8

2 per cent,
-

The sbove Cement:

From Bellingham, Washington,
To be used in manufacturing concrete piles & slabs,
Heets specification requirements,

=

l4-H

3

HES (8)

®
-

cc

Engineer of Tests.




Form 827 %é:f; 5 8-29-
NORTHERN PACIFIC RAILWAY COMPANY.
OFFICE OF ENGINEER OF TESTS.

‘ | REPORT NO. 11203 WA

3

Oot. 11, 191795

i

Sample
Shipped to
Specification No. .. ...
Test Request No
FINENESS Passing No. 100 Bieve
144 (€1 200 £« §
SETTING Initial Set.. . .. - B
Final: ¢
SOUNDNESS ir L)
Cold Water. .. 5 GayS. e
Hot Water dovs U el

TENSILE STRENGTH 24 HOURS

in water.

) in.tAverage_________,___,__.__-,‘-____ Gl e besdeing
e

7 DAYS

in water.

g8q. in. }-Avcmge 1bs. sq. in.
84, in.J :
Sand=— % of Neat
; in.]

Fiaack J}Avcrage ............ ERR o S atbssdE
S in.

28 DAYS

. 8q. in. rAverage
. 8q. in.

. SQ. in.]

. 8q. in- }'Avera.ge ................... 424

. 8q. in.

GENERAL REMARKS: ;
- Water used for Neats.. 289 per cent.

Water used for Sand.....@. . 9..per cent.

Water used for Pats &7 --per cent.

The above Cement:
¥From Bellingham, Vashington,
To be used in manufacturing concrete piles & glabs,
Meets specificstion reguirements, ‘

Ce B a0
k@

AN

Engineer of Tests.




Form 827 829-14 3M RP

NORTHER@ PACIFIC RAILWAY COMBANY.
ICE OF ENGINEER OF TESTS, 27 7

‘ REPORT NO. 11005

St. Paul, Minn.,. 5604, 2%, 191%,19

Tamewmmmuﬁﬁxkins+mEnginearmmaintanancamafuﬂay,mfasamafmﬁﬁ,
CEMENT.

Sample... Blympic Cement . . . . .

Shipped to.... Auburn, SN,

Specifieation No. g S NI L S

Test Request No..... 4 - o/og/yn . . ..

FINENESS Passing No. 100 Bieve
113 (13 200

SETTING

SOUNDNESS

TENSILE STRENGTH

|

. 5q. in. JAverage..._..-..gva

. £q. in.
7 DAYS
DN e B - NG e in water.

. 8q. in. ‘(Average ........ 581 Ibs. sq. in.
5. sq. in. )
Band— 58,0 % of Neat
bs. sq. 1.
. 5. In. cAverage...... 339 Ibs. sq. in.
. 8. in.]

28 DAYS

in water.

8q. inl
8. 8q. inu cAverage . QS Ibs. 8q. in.
D8, 8. in., J
Sand— 95 of Neat.
.'sq. in.} 62,4
. 8q. in. fAverage
» Sein.
GENERAL REMARKS:
Water used for Neats.. g pericent.
Water used for Sand per cent,
Water used for Pats. per cent.

The above Cement:
Prom:Bellingham, Washington,
To be used for manufacturing conerete pipes, ets,
Meets specifieantion requirements,

y-“‘)

l4=H /

ce: HES (5) ./

(31

C{:*fj* #5 ey 7 S 4
£
D PURNHEAM,

Engineer of Tests.




Form 827 8-29-14 3M RP

NORTH]:RN PACIFIC RAILWAY COMPANY.
s OFFICE OF ENGINEER OF TESTS.

‘ REPORT No. 11004

Ao ]

Smpmﬂta"mﬁnbuﬁn,mﬁn, ...................................
Speeifieation Ny il O W G0N el

Test Request No. 47 ?/34/1'7]
FINENESS Passing No. 100 ‘-}1eve
(44 143 200 (44

SETTING Initial Set..
Rinal = ¢

SOUNDNESS Air Pat
Cold Water oo G380
Hot Water: .. ..

TENSILE STRENGTH

. 8q. In. fAverage
AL |8 in.]

7 DAYS

2o o ; in water.

sq. in. pAverage ...) L SR A LR i 1bs. sq. in.
. in.
Sand=— 9% of Neat
Sand uma . o 1bs. sq. in. ¢
C ‘_31?4 le 'm 1 G :
8.8q. in. fAverage 1bs. sq. in.
. 8. in.) i

28 DAYS
o4 - Hew, el s T S in water.

GO0 Ibs. sq. in.]

o en1bs sg. an. ¢Average 1bs. 8q. in,
. 8. in,
9 of Neat.
. 8q. in.]
. 8. In- ‘(Average
. 8q¢. in.
GENERAL REMARKS:
Water used for Neats. ..
i
Water used for Sand 7 9'"‘7 ......

Water used for Pats. g per cent,

NESS D

The above Cement:

From Bellingham, Washington.

Te be used for manuchturing concrete pipes, ete,
Meets specificsztion requirvements,

l4~H
ec: HEs {5) /

H. G. BURNHAM

Engineer of Tests.




"] sosds sM RP

NORTHERN PACIFIC RAILWAY COMPANY
OFFICE OF ENGINEER OF TESTS.

L. M. Perking, Engineer M, of s
CEMENT.

Sample....... 013'15131@ Portland From Car, Initials and No.. H.P.87748 .
Shipped to Ay L Sentin by Engr,H.of W.,. Ias;oma,
Specification No. ‘ Bot showm

Test Request D No. &5, G/ 25/1'2

FINENESS Passing No.
A 13 (€4 200
SETTING Initial Set et el Ak
‘ R e st - e S hrs... . &%
SOUNDNESS Adr Pt e nins
: Cold Water
Hot Water.

‘-T ENSILE STRENGTH
Neat
. 8q. in.\l
. 80 dn. pAverage . o DAY
. £q. in.J

7 DAYS

: gn.l

8. 8q. in. pAverage
S. 8. in, }
Sand=
O, 8. in.]
. 8q. in. {Avemge
8. sq. in.)

28 DAYS
in air. o el in water.

sq. in. pAverage......... & ne o beaisgiim.
sBein P

Sand—= 56,6 T of Neat.
e 2 in‘]
b8, 8¢. in- }'Average_ ......... o ST SRS e e [ Ibs. sq. in
ARG i
GENERAL REMARKS:
Water used for Neats. 24 & .per cent.
Water used for Sand. . 18B_% . per cent.
Water used for Pats .24 8 - per cent.

The above Cement:

¥From Bellingham, Wn,

Te be usddfor Concrete pipa,pile‘a & alabs,Auburn.
Meets specification requircments.

14=H 5 e i
o: HES (‘5)/'&'-’{*':; [ ot

i"_ Iﬂ& ;} t—-ﬂ"

H. G BURNKAM,

Engineer of Tests.




_ g
Form 827 :’;f; 7] go014 sM RP

NORTHERN PACIFIC RAILWAY COMPANY.
QOFFICE OF ENGINEER OF TESTS.

‘,‘ REPORT No. 107569

St. Paul, Minn.,

CEMENT.

From Car, Initials'and NoM, 2. 82422 . . .
Sent in by Enge .ol W, ,lacoma, ¥n,

FINENESS

144 149 200 (44
SETTING Initisl Setw i o ro RN hrs.
Fifal o ey o | e hrs
SOUNDNESS Air Pat
Cold Water....
Hot Water

TENSILE STRENGTH

in water.

Ibs. sq. in.

in water.

. 5q. in.]
. 8q. in. fAveragef§3® .. Bt R T Wi lbs. sq. in.

S, sq. in.
Sand== 56,0 Y of Neat
. 8g. in.

. 8q. in. fAverage.....aﬁ_

. 8q. in.

28 DAYS

I ainiTe e i R

a9 Ibs. 5q. in.)

1bs. sq. in. ¢Average
_....Jbs. 8q. in.

Ibs. sq. in.
Ibs. sq. in- (Average
1bs. sq. in.J
GENERAL REMARKS:
Water used for Neats._...g ....peT cent.
Water used for Sand... S per cent.
Water used for Pats per cent.

The above Cenment:
from Bellingham, Wn,
To be uzed for voncrete pipe, piles & slaba, Anburn
Heets speeification reguiremantis,

14=H
ccs HEs (5)

H. G. BURNHAM:

Engineer of Tests.




Form 827

%6&7) ™) 82014 3M RP

L o

NORTHERN PACIFIC RAILWAY COMPA'{\IY.
OFFICE OF ENGINEER OF TESTS.

‘ REPORT NO. 10789

CEMENT,

Sample,__.._{_?_;f{f‘l‘.iﬁiﬁ,. Portland Cenment From Car, Initials and No.H 2, 97422

Shipped to

Specification No. .. #ke
Test Request No..... &8,

FINENESS

SETTING

SOUNDNESS

L, Sent in by Bngw. M, of W. Tagona, W

BRI e Amount Represented ... Mot siawn

S BfaRAN. o 8 A Nb
Passing No. 100 Sieve..... 98,0

g oy e SRR

Initial Set Do - THERT,
Final :
AT R e e
Cold: Water. ... .. :
HotWiaterss, . Laaweeiiiis oo

TENSILE STRENGTH 24 HOURS

GENERAL REMARKS:

143

Weat 0k 0 24 Tre.

235 . lbs. 5q. in.)

Ibs. 8q. in. J‘ Average

1bs. €q. in.

7 DAYS
in air....... 6. DEys in water.

in.
WEO ISR LT - L ARSI e 1bs. sq. in.
S.'8q. 1.
Sand= : 56,0 % of Neat
. 89. in.)
bs. §q. in. }-Average___,
. 8¢ In.

98 DAYS
Neat......24 Hpg,

. 8. in.]
. 8q. in. pAverage
. 8q. in.
9% of Neat.
Sand... 390....1bs. sq. in.)
i bS8 dn. pAverage \ 1bs. sq. in
] i 1bg. 8. in. :

Water used for Neats..... B f-Der cent.
Water used for Sand...g&:4 . per cent.
Water used for Pats... %4;-@---1301' cent.

The above Cement:
From Bellingham, Wn,
7o be used for concrete pipe, piles & slabs, Auburn
Heets specification requirements,

ect HES (5) (/’@,ﬁ IS,

e

H. G. BURNHAM,

Engineer of Tests.




Form 827 8-29-14 3M RP

NORTHERN PACIFIC RAILWAY COMPANY.
‘OFFICE OF ENGINEER OF TESTS. - fﬁ

1

S
i
§

1
/

REPORT NO. 10888
- 8t. Paul, Minn.,

To. B M, Perkins, lngincor Malntonance of Hay, Tacama, Wi, ... ...
CEMENT.
Sample...... i e e S el e Brom Car, Initials'and No. 8 P, B2%913

- A

Shipped to . Kot Jonewws - Sent in by . Inge M. 0f ¥,, Tacome .
Specification No. . ... A &Y I Amount Represented Hot known
Test Request No Eob knoun
FINENESS Pagsing No. 100 Sieve...... 80
143 144 200 (44

SETTING Tnitialneet. oo e e B

fralis Sl . e hrs....
SOUNDNESS Ajr-iPat.an s B8R

Cold Water...... 28

Hot Water

TENSILE STRENGTH

in water.

.8q. in. ¢Average .. 230 1bs. 5q. in.
“=q. in.I

7 DAYS
Weat - 9o 24 Mre, T At e 6. Ds in water.
...1bs. sq. in.]

.'sq. in. (Average Ibs. sq. in.
; in.J

Sand= B8,6 T of Neat

1. In.

BOp i cAverage . 5 e ol s s s
sq. in.}

28 DAYS

. 8q. in. pAverage
. 8q. in,

. 8q. in.

(o B e
GENERAL REMARKS:
Water used for NeatsA___,?’E...I,..per cent.
Water used for S e er cent.

ip
Water used for Pa,ts......:E o8 per cent.
a

The above Cement:
¥rom {not known)
To be used for (not known)
Jeets specification requirements,

14=H
ge: HES (B) v C T

H. G BURNNAM.

Engineer of Tests.




)

Form 827 8-29-14 3M RP

NORTHERN PACIFIC RAILWAY COMPAN
OFFICE OF ENGINEER OF TESTS,

‘ ‘ REPORT NO. 34888

St. Paul, Minn.,,,._.J.u_ly__.25.’....19.1.'2.,..19

CEMENT

From Car, Initials and No._.
Sent in by...gs Eneet
Amount Representea

Bample. . ~Otympic” cgment

thﬂ]‘ul to 2 Aﬁb\iﬂ‘n.
pecification No
x. iJ. Av ® *v-.

Toge Bodtiont Mo, it Perce i
E‘*E!‘aeEqSuSCS 45 Iﬁ/ 1{’ ]I\o 100 Sieve...

(44 200 (44
SETTING Tnigial sSetan s T
Final: ¢
Air Pat
Cold Water:.......l&
Hot Water

TENSILE STRENGTH 24 HCURS

in air. SN R R e B B ey in water.

Sl :
. 8q. in. ¢Average. et o S dbaleg. i,
bs. &q. in.J( X

T DAYS

in water.

sq. in. }'Average : 1bs. sq. in.
Cin. )

Sand= $ 42,8 % of Neat

Sq. 1.

54 in. tAvemge ............
| 2

. in. TV i e e

Ibs. sq. in.

28 DAYS
LSBT g R e Sy R in water.

27 Daye

sq. in. ¢Average

..................... 4 09
L 8q. i 634 5%
sq. in. }-Avemge .................. :

e R RS e 1bs. 8q. in
. 89. in.] 387

of Neat.

GENERAL REMARKS:
Water used for:Neats.... ... ... per cent.
Water used for Sand =~ “&s _6__per cent.
Water used for Pats. s} _per cent,

16

The above Cement:

Trom Bellingham, Washington
Te be used for menufacture of concrets piges and slabs

YMeets specification requirements,

ld=H
ee: HRs (B) T
Copy

Y BURNHAM.

Engineer of Tests.




Form 827 829-14 3M RP

NORTHERN PACIFIC RAILWAY COMPANY
'OFFICE OF ENGINEER OF TESTS. i?f" - ‘

"‘\ i REPORT NO._. 10557 ..

St. Paul, Minn.,........ July 25, 391719

To . Ee M. Perkins, Engincer Maintenance of Way, Tacoms, ¥Wa, .
CEMENT.

Sample_. . Olympie Cement = .. . From Car, Initials and No. N, 2. 88385
Shipped to éub.mn_,_.__aiu. Sent in by Mngr. M, 0f W, , Tacoma.
Specification No. . . AL3. 0. ,5,. Amount Represented .. bt shown

Test Request No. /

FINENESS

SETTING
Final
SOUNDNESS Air Pat
Cold " Water.. . ...
Hot Water

24 HOURS
N,

Ficie in.\
. 8q. in. \Avemge,......... 2
bs. zq. 111.j

T DAYS
S S U R e in water.

hs. 8q. in. }‘Averagc ...... 15 R e ST T 1bs. sq. in.
. 8q. in, .

Sand=— 63,4 Joof Neat
SR in]
. 8. in. ¢Average
. 8. in.

28 DAYS

. 8q. in. pAverage
.8q. in.

60, 3% of Neat.

Sand. B335 1bs. sq. 1n] :
................... Ibs. eq. in: (Avelage,_...,aq1....4.._V.A..M.A....,,_...,..........A,._....,,,lbs sq. in
lbs. sq. in.
GENERAL REMARKS:
Water used for Neats...als_@...._pcr cent.
Water used for Sand 9;._5.“...'})(% cent.
Water used for Pats,”gl.;ﬁ,__,__per cent.

The above Cement :
From Bellingham, ! ashlng,ton
To be umed for manuf-cture of conerete pipe and slabs
licete specification requirements.

R RN

Engineer of Tests.




Eornr827- 10-30-14 §3M RP

Pom 2% NORTHERN PACIFIC RAILWAY COMPANY. 2497
OFFICE OF ENGINEER OF TESTS. 20 |

‘ REPORT NO._ . ' 29¢
A ¥ TF [ oM " -
o St. Paul, Minn.,,........ ab 25’ 19}7 1

o~

CEMENT.

Sample........ Olympic From Car, Initials and No.... NP 216179

Shipped to Sentinby. . Tea M. Porking

Specification No. . A8 o Amount Represented

Test Request No. . LuP G. 8. K 1%0 :

FINENESS Passing No. 100 Sieve 2

(14 143 200 80 .1

SETTING FErntialiSebl o vah e SRR
Final

SOUNDNESS AriPatinezotel oo
Cold Water
Hot Water

%o

TENSILE STRENGTH

}Average

7 DAYS

. in.
. 8Q. in.}Average Ibs. sq. in.
. 8q. in.
Sand—= 40 .6 9% of Neat
. 5q. in.
. 8q. in. ¢ Average : lbs. sq. in.
. 8. in.

28 DAYS
24 Ars.

in water.

; in.iAverage 3 1bs. sq. in.
S :

) in.l

. in. [Average

48.1 9% of Neat.

GENERAL REMARKS:
Water used for Neats
Water used for Sand..... 2 8 _ per cent.
Water used for Pats . . 25 ek per cent.

Abeve Cement:-
From Bdilinghan, Wash.

To be used in mufaeturiné concrete pipe.
Meets Bpecification regulrsments.

/ 7
/

o/
B SO YOENE
Engineer of Tests.




Eosn=82i= 10-30-14 :
Form42%6  NORTHERN PACIFIC RAILLWAY COMPANY.
OFFICE OF ENGINEER OF TESTS.
REPORT NO
St. Paul, Minn., ¥eb. 23 A917 .

Eng'r. M. of Way. ce¢ HES (u)aé

CEMENT.

Plympic N.P.21907
Sample._.. oy From Car, Initjals and N i s
Shipped to AEp urn Sent in by Bﬁ Perkins

Specifieation No. . ; Amount Represented

Test Request No. G. BiK. 0
FINENESS Bassing ‘We.100. Seve o Slio o R e %
144 ({3 200 81 .2 C

SETTING dyfitian:Set i el p o iy

Fimal - *¢ : hrey. o 2 mi
SOUNDNESS Air Pat , days

Cold Water= 7o ey o

Hot Water.

TENSILE STRENGTH

in water.

5q. in
cag-AnT FAVerage sl sl e g B o Ia et
. £q. in.

7 DAYS

iairio e e el BRI iR water,

2 in.}Average

Sand=—
. in.
.in. fAverage
: in.]

28 DAYS
in water.

1bs. sq. in.
9% of Neat.

Ibs. sq. in.

GENERAL REMARKS:
Water used for Neats... @& s&._per cent.

Water used for Sand..... 9.7 . per cent.
Water used for Pats.....g.a..-..:z.....per cent.

Above Cement:-~
Bellingham, Wash.

To be used in manufacturing concrete pipe.
Meets Spacification requirements.

/7

%ﬁ,& #//L | 55 1_.’", AN /

Engineer of Tests.




Eerm-807- 10-30-14 8M RP
Form 4296 NORTHERN PACIFIC.RAILWAY COMPANY.
OFFICE OF ENGINEER OF TESTS.

‘ REPORT NO
St. Paul, Mion.,... TR« 23, 193‘7 *19

L. M. Perkins, Eng'r. ¥. of Way. cc HES (5)3/

CEMENT.

Sample: oo TN s
Shipped to_ Auburn, Wash., ..

SpecificationNo. . MeSToMo . . .

Test Request No.......... TMP 24

FINENESS Passing No. 100 Sieve

(11 & 200 ({4

SETTING Eitind oPetuoe e s g S
Hingl = %00

SOUNDNESS AGE Pat L e st R e ;
Cold Wiiters i e My
HotaWater = o2 v

TENSILE STRENGTH
in water.
s b in.]

. 5q. in. ‘Average lbs. sq. in.
SR in.f

7 DAYS

! in.l
. in.
; in.!
S

aInlpAverageiat Lo e Ibs. 8q. in.
s in.] :

Average

Sand= 45«2 9 of Neat

28 DAYS
®........in water.

et JDSISH. ing
618 9% of Neat.
lbs. sq. in.

GENERAL REMARKS:
Water used for Neats. .. 83«3 _per cent.
Water used for Sand._. . 8 ..8.. per cent.
Water used for Pats 23 3. per cent.
Above Cement:
From Bellingham, Wash.
70 be used for manufacturing concrete pipes

Meuts Specification requirements.

Engineer of Tests.




Jixetorome v e 10-30-14 3M RP

Form 42%  NORTHERN PACIFIC RAILWAY COMPANY.
OFFICE OF ENGINEER OF TESTS.

REPORT NO...... . 1633

St. Paul, Minn.,...._?;".'.";h:...‘?.55,.:....%_3?1_'{.:__19
oo.xme (8),/ .

Test Request No. ... P 23 :
FINENESS Passing No. 100 Sieve
(13 (43 200 (14
SETTING Initial Set
Final
SOUNDNESS AT Pat e s I s
Cold Water..
Hot Water

TENSILE STRENGTH

in water.

1bs. sq. in.
Ibs. sq. in. cAverage. ... Ibs. sq. in.
Ibs. =q. in.

7 DAYS

. 1N,
. 8q. in.}Average N e b C R S
. 8q. in. ‘

Sand== 9 of Neat
. 8. inl
. 5q. in, cAverage : ‘ Ibs. sq. in.
. 8q. in.

28 DAYS
g A IR in water.
1bs. 8q. in.

Ibs. sq. in.}Average ................ S 1bs. 8q. in.
1bs. sq. in.

Ihs. sq. in. fAverage B06.......... .Jbs sq. in
o H03_Ibs. sq. in.) , :
GENERAL REMARKS:

Sand— . ol 9 of Neat.

Water used for Neats. . § 4::.2...per cent.
Water used for Sand .s&._per cent.
Water used for Pats .. &4 .+2. per cent.

Above (ement:=-

Prom Bellingham, Wash.
Te be used in manufacturing conerete pipe.
leets Speeification requirsments.

14-%
A

E.,r’“ & F",

s Sz

Engineer of Tests.




Ferm 4189 1116 M B

Northern Pacific Railway Company /7

‘ - OFFICE OF ENGINEER OF TESTS.

Report No. ggee

St. PauI Minn. i . I
s sy v l.), 1917

1y TR O W R eoTE; Wasl, oo HES (5) ;‘:f' S e
CONCRETE COMPRESSION SPECIMENS. |
Sent in by .. " ,~«&ﬂe«m Representing Work at - suburn tonorste Plamg

Test Request No. e /7:,::7’:;}:6 ) On..,;_w, e :
‘ _RESULTS OF COMPRESSION TESTS:

Maximum ! Ultimate Strength
Load in Lbs. ik Per Sq. In, in Lbs.:

/(;5[} RS

. Shas0

The abeve cibes ovidence ultimate sirengih below that
obtd ned wpon Lhe average subes of 1-2-3 mix and 60 day
age, The agrpreagats was meds wp of small rounded stoness
which preobably meccounts Tor the low results obtaived

RN HAM,
Engineer of Tests.




. A+ ¥, Burt,
Chisf kngineer of Maintenance of uay.
Dear Bir:e :
Replying to your létter of tlie 17%h instant and

retuming herewith Mr. Perkins' report relative to tests of
gonorete pipe manufactured at tie Auburh plant to show the
domparative strength of M and th‘h-.‘ pipe.

I sttach gopy &f Lfetter from Ny, Btevens to me
of the S1st instant, whhh wbidh I agres, suggesting that
we will De safe in yroceeding with tie mteaming proocess
provided it is handled earefully hy a sompetent foreman,

Yours truly, .
L
OGufof Engineer.




Saint Paul, April 21, 1916, =

Mr, W, L. Darling,
Chief Engineer,
Dear Sir:

I have looked over the attached report from lr, Perkins
of April 1l3th covering the test of steamed and unsteamed pipe from
the Auburn concrete plant and also witnessed the test of the un-
steamed pipe,

It is true that these tests show little, if any, differ-
ence in ultimate strength of the two processes, Nevertheless the
steamed pipe has a dead appearance and is full of small hair
checks due I think to the accelerated setting and drying out of
the concrete, Also as you know, there were some complaints of
poor pipe, in fact extremely poor, received for use on the work,
Wickersham to Sedro Wooley, Although I do not know that steaming
had anything in paTrticular to do with this poor pipe, it seems
likely that it might have accounted for a part of it, especially

if the steaming was not carefully done.

In view of the tests we @ave now made I think we would

be safe in proceeding with the steaming process provided it is
handled carefully by a competent foreman,

Yours truly,

Bridge Engineer,




‘ TEST, LOADING OF 24" AUBURN CONCRETE PIPE

UNSTEALED
Feby. 14

1st cracks (Hair cracks on sidew) ) 572004

Cracks open top and bottom 650004 6856004

Total load applied 07500 942504

Cracks approximately same for bYoth pipe at total loading, and
closed on removing the load so as to be barely perceptible,

7' pf pipe length loaded.




Saint Paul, Minnesota

April, 17th, 1918

Mr« W. L. Darling,
Chief Engineer.
Dear Sir: -

Herewith record ¢f test made on twenty-
four inch reinforced concrete pipe made at Auburn. The
tests were made to determine whether the process of steam-
ing that we are using in connection with this plant had
any serious detrimental effect. I think that the re-
sults show that the steamed pipe is of sufficient strength

for our purposes.

Yours truly,

{1
. ¥

%

Ghief Eng'r. of M. of W,







cory

Tacoma, Washington, April 13, 1916,

Mr. A. M. Burt,
Chief Engineer of laintenance of Way ,
Saint Paul, linnesocta.
Dear Oirt-

I am handing you herewith a brief astatement
of the tests ol concrete pipe manufactured at the
Auburn plant and placed under test at Auburn Yard by

]
loading of rail,

One pipe of each, steamed and unsieamed, wWas
tested. Both pipes were approximately the same age -
manuf actired in the spring of 1915, and approximately
ten months old. The loading was done in each cass in
the same manner, An 8 X 12 timber was cut to fit the
putside of the pipe surface and placed 1ongituhina11ja
on the top of the pipe surface and placed iongitudinally
on the top of the pipe for a lengtn of 7 feet, no load
being placed on the bell., Rails were applied, balanced
on this timber until cracking occurred.

The first cracks(which were hair cracks)
apparently indicated merely tension in the concrdte, with
out slippage of the rods, occurred at a loading of

39,000 pounds for the stesmed pipe, and 67,208 pounds

for the unsteamed pipe, or approximately 5,570 and 7,890
pounds per lineal foot, respectively. The first signs of

slippage of the rods (cracks opening congiderably) were




.

“ﬁ practically identical loading - 65,000 pounds or

§,266 pounds per lineal foot, for the steamed pipe,

and €5,65C pounds, or 9,379 pounds per lineal foot, for
the unsteamed pipe. The loads were continued to 97,500
pounds on the steamed pipe and 94,200 pounds on the un-
gteamed pipe, with no marked increase in the opening of
the c¢racks. At this tiwe, however, the bearing power of
the s0il in which the pipe3 were bedded had been exceeded
and the pipes were sinking rapidly in the ground,

It is my opinion, from this test, that the practi=-
cal difference between the steamed and unsteamed pipe is
nothing, and that we are warranted in cuntinuing the’prac-
tice of steam-curing the pipe at Auburn,

Yours truly,
Le.il.Perkins,

o

hngineer of liaintenance of




MNP SR, i TBRE,

Chief Bungineer of llaintenance of Way,

Saint Paul, liinnesota.

Dear Sir:-

I am handing you herewith a brief statement
of i tests of concrete pipe manufactured at the
Auburn plant and placed under test azt Auburn Vard by
loading of rail.

One pipe of each, steamed and unsteamed, was
tested. Both pipes were approximately the same age -
manufsctured in the spring of 1915, and approximately
ten months old. The loading was done in each case in
the same manner. An 8 x 12 timber was cut to fit the
outside of the pipe surface and placed longitudinally
on the top of tiae pipe for a length of 7 feet, no load
being placed on the vbell. Ralls were appllied, ptalanced
on this timber until cracking occurred.

The first cracks(which were nair cracks)
apparently indicated merely tension in the concrete,with-
out slippage of tne rods, occurred at a loading of
39 ,000 pounds for the steamed pipe, and 57,200 pounds
for the unsteamed pipe, or approximately 5,570 and 7,890
pounds per lineal foot, respectively. The first signs of

slippage of the rods (cracks opening considerably) were




& practically identical loading - 65,000 pounds, or

’

9,286 pounds per lineal foot, for the steamed pipe
and 65,650 pounds, or 9,379 pounds per lineal foot, for
the unsteamed pipe. The loads were continued to ¢7,500

’

pounds on tae steamed pipe and 94,250 pounds on the un—

steamed pipe, witn no marked increase in the opening of

the cracks. At thnis time, however, the bearing power of
the soil in which tae pipes were bedded had been exceeded
the pipes were sinking rapidly in the ground.
It is my opinion, from this test, that the practi-
cal difference between the steamed and unsteamed pipe is
notning, and that we are warranted in continuing the prac-

tice of steam-curing the pipe at Auburn.

Yours truly,

Fngineerlof lMaintenance of Way.




TEST , LOADING OF 24" AUBURN CONCRETE PIPE

TTNSMHALTT

STEAMED UNS TEALNED

April & Feby. 14
lst cracks (Hair cracks on sides) 39000¢# 572004
open top and bottom 650004 #

load applied 9 7500+#

Cracks approximately same for both pipe at total loading. and
£ £ g -

Ty

8
closed on removing the load so as lo be barely verceptible.

7' of pipe length lcaded.




Saint ‘Paul, August -24- 1915, HES-M

- wrr

Me, W. 5. Darling,
Chief Fngineer.
Dear Sir:

As requested in your letter of June 19th
and as per our previous conversation I took up with
Mr, Burt the guestion of steaming pipe at the Auburn
plant, and arranged with him to have 8iX or eight
bieces made up without.using steam. Copy of In-
spector licGilvrey's report dated August Znd is at-
tached. |

After the pipe is properly seasoned we
will make some tests of cqmparative strength of
pipe steamed and unsteamed.

Yours truly,

Bridge Engineer.




09
th A

St . Paul, August 18&th,

Mr. 24 R. Cook,
Prin. Asst. Engr.,
Tacoma, Washington.

Dear Sir:=-
) th and returning

Referring
7950, 7951 loge also AS&A Bills

AS&NA Bills
3ills

on raw material on ASEA T

1maasd an ‘( 3 £ Y v Ret+ 4+ e ronea t
Usell ONn AQQlTI ng & LeLierments.

-~ na f Qien Q. 2 Pt s |
on Abcd A T (:/-_u’u,i;(‘L

AS&TA Bill 8650 covering freight

covering interest on investment. on ASEVA
used on Joint work and alsoc on A itions & Betterrients,
A

Yours truly,

- .".,..--.‘_ —?—‘a

¥
& ¥

dlxwg, ! <
0_11"5'3 Engineer .




Auburn, Wash, August 2, 1915,

Mr, L. M. Perkins,
Engr Mtnce of Way.,
Tacoma, Wash,
Dear Sir:
Reporting on the matter of the experiment of
casting eight pieces of 24" concrete pipe at Auburn Con-

crete plant without use of steam.

Four pieces were made on July 23rd and four more on

July 24th, Average temperature for these days about 80° days

and 70° nights.

In appearance and perfection of ocutline, these
pipe are so far ahead of those made by steaming that there is
no comparison., Every curve and corner comes from the form
in perfect shape, and the concrete has an apearance of "life"
and strength far different from the steamed pipe, the appear-
ance of which is so clay-like and "dead".

No hairline c¢racks had developed in any of these
pipe up to July 29th, when I saw them last; nor do I think
that any will occur. It is my idea that these cracks are
occasioned by forced shrinkage of concrete in steaming,
before ultimate settlement has taken place.

The two runs were made 24 hours apart and the pipe
was well set and in good hard shape to be removed from the
forms in that length of time, In winter it would probably
take longer than 24 hours to set up pipe, but I believe heat-
ing sand and gravel in bunkers before forming, which we are

equipped to do, would give initial heat enough to set up




concrete at about the same rate as with summer temperature, ad

I dc*qpt believe this would result in any damage to pipe

such as is encountered in steaming.

A little difficulty ws encountered in lifting
pipe from base, by occasion of inside form sticking more than
when pipe are steamed, but this can be remedied at no great
expense by using more bolts to secure inside cylinder to base,
At present, only two bolts are used, but two more can be
added to each form at a total cost of about $10.00 to $15.00
for four forms,

For these few pipe, of course, no difference in
cost of operation would be noticed, except a slight saving
of coal account of no steaming., The principal saving would
come from using more forms and making all pipe at one
operation, instead of splitting into two or three periods
as at present.

OQutside of results which coulfl only be determined
by an actual strength test, I would say this experiment was
a decided success,

Youre truly,
(Signeé) J. B. McGilvrey,

Inspector.




Tacoma, Waghin

Darling,

e

Chief Engineer.,

Dear Sir:
I eturn herews t1 for rrecti ol A @ 2 M. _A
rewrn nerewliith 1I0r correction A.S5.% M,A.

7981 and 79563 covering mlue of con-

bills Nos. 7950,
erete pipe furnished from the Auburn Plant.
1 for Additions and

As bills

7950 and 7951 cover pipe furnighed
also be

Betterments freight on raw material should
Bill 7953 covers pipe chargeable

and Betterments and also uged on joint
1

to Additions

added.,
work, and

t on investment and freight on raw materia

Please have correct

intf—\:rf‘;
ions made and

ghould be added,
bill returned to me for voucher.

Yours truly,

£/ Pl

+Prineipal is tant

ﬁylcwar.

L4







Saint Paul, Minnesota. June 19, 1915.

W1LD=0

Mr. H. I. SBtevens,
Bridge Engineer.
Sir:-
Referring to Mr. Clementa! letter to you of
the 16th instant: I'suﬁaest you discuss the questiun ol
steawmmsing pipe at Auburn with Mr. Burt, with a view of
reaching a conclusion as to whether to steaﬁ or not.

Yours truly,

Chief Engineer.










Saint Paul, Minnesota. February 10, 1915.

WL:U- 0

Mr. George T. Blade,
First Vice President.
Dear 8ir:-

I attach a copy of letter from Mr, Burt to me of
the 30th ult. relative to putting on a force to start up the
Auburn Plant.

The pipes should ripen for thirty days before they
are used, so that it would perhaps be sixty days after the
plant is started hefore pipes could be furnished suitable
for use. I do not know that any of the waterways require
early attoﬂtion; it will depend more, I believe, upon when
the money is available. Will you please advise how I cen
answer lr. Burt?

Yours truly,

Chief Fngineer

enclosure




ma, Washington

January 30th, 1815

It will be necessary to run the Auburn

crete plant' about sixty days to take care of this

requirements. It is desirable to start the plant

in order that the pipe may be seasoned béfor
ed out.
Would like to figure on starting the plant about
March first, if this is satisfactory. This will mean that
ew men will have to be put on February fifteen 1th to get

to start work March first.,

Chief Eng




I had
vork would
ny further

elore ordering the material

regiate it you would advise, so that

opsl le arrange for same.

v

LOurs ®auly,




2677
o ce. Ot

S-93 i

washington, November 9, 1914,

Vs L. Darling,
Chief Engineeg,
pir:

Replying to yours of the 28%th ultimo and referring
to copy of lMr. Breedlove's letter dated October 24th re pipe
uged on the Thornwood Hill line change:

First, commenting on Mr. Breedlove's report of pipe
laid at station 4620: I think that refers to pipe laid

about station 4633, Willard Creek. Mr. Breedlove adviges
that the pipe wes made in May, 1913, and shipped out ten
days afters The pipe was not placed until September, 1913,

Second, two lines of 326" pipe at station 4583 and a
single line at station 4612, which he also advises was made
some time in Nay: I think that this refers to culverts at
stations 4585 and 4613. He advises that this pipe was made
some time in MNay, 1914. The pipe at culvert station 4585 ws
laid in February, 1914, end that at station 4613 was laid
tn September 26, 1913,

Referring to comments on foundation, I have to advise
that in all places were culverts wWere placed all sub-goll was
removed and pipe laid on good, herd, substantial material,

That when pipes were laid the backfill was tamped around the




pipe and pipe covered bofore any ffll wasg deposited thereon,
this being particularly necessary on account of heighth of
tregstle above the pipe, and the fact that it would not do to
dump material directly onto the pipes In all cases the
contractor was cautioned to fi1ll each side, letting the toes
run over the ﬂipe to a considerable depth before any fill was
déposited directly over same.

I am satisfied that the pipe dried out too quickly

it _
and that/probably was given too much steam before taking off

forms. Furthermore, I am of the opinion that the reinforcing
was not in all cases put in in accordance with the. steneciling
on the pipe, and I believe that pipe elyptical in ghape or
oval ig & much better form of construction than the round pipe.
In meny cqse$ The culverts were not installed for seversal
months after. they were received from Mr. Breedlove, and some
0f them would not bear hendling, One pipe was entirely
~destroyed, two others partially, in handling between the
material yard and the location of the culvert, When pipe were
received they were unloaded in the material yard and later when
required loaded on narrow gauge trucks and hauled to the
location whe re they were to be placed. This refers particularly
to culverts at stations 4612 and 4633, and all pipe between
stations 4700 and 4740,

Yourg truly, °* .

Principal Agsistant Engineer,




St.Paul, Minnesota. October 28, 1914.
.‘l]d::‘-o
Mr. A.-B. Cook,
Principal Assistant Engineer,
Tacoma, Wasnington.
Dear Sir:e

Please be referred to your report of June 29th last

relative to pipe used on the Sedro Woolley to Wickersham job.

I ‘hand you herewith copy of letter from Mr., Breedlove
to me of the 24th instant. His conclusions are that improper
foundation was provided, and that the pipe was used before it
had time to thoroughly set.

If you have anything further on this I shall be
very glad to have your conclusions.

Yours truly,

Chief Engineezr.




6-E

‘ washe , October 24, 1914.

Mr. W. L. Darling,
chief Engineer,

St. Paul, Minn.

Dear'sir:-

See your letter of July 7th and tracer of Oct-
ober 3rd about concrete pipe made for the Sedro-Woolley
Linee.

I have had Mr. McGilvrey make an examination of
the pipe, and report on the.conditions he found, and heg
to advise as follows:

At 3ta. 4620 pipe used was made on May 8th, 1914,
and had been shipped out ten days 'a.fter it was made, s0 that
it clearly had not been eeasoned enough to take any load.

At Sta. 4883,two lines of 36-inch pipe,and at
Sta. 4612, single line of 36-inch pipe made sometime in
May, 1914. The indications are that the pipe which was
crushed in these places did not have a proper foundation
and had not been protected before fill was made by blanket-
ing and tamping along the sides to give a good bearing on -
the lower half of the pipe. At the first named station
nunber three pieces were very badly cracked or crushed under
the center line of the track in the south line, and eight
pleces in the north line. pill at this point is fine
gravel and sand and about 50 feet deel;. At 3ta. 4612 a
36-inch single line of pipe under f£ill of sbout 25 feet




Mr. Darling -2- 10-24-14

ﬂ‘éxe were four, and possibly five, pieces of pipe crushed

under the center of the track.
I should say, judging from Mr. McGilvrey's

repott of conditions as he found them on the ground, that
the trouble was & lack of proper foundation, and protection
of the pipe before the fill was made.

Yours truly,

—
\.,\r‘

Assistant gineer.




Como,St.Paul, Minn., Oct. 2y 1914

Report No. 2998

Acknﬂwlcdgin: your letter ofSept . 2Eth, toret

correspondence from Mr, Perkine, relative toTestPevort

No. 2998, eovering Conerste 8pee imene, rrom.'creran,tubnrn,

corresponden oo réturned herewith:

Thesc tsst eubes shoulg show from 2200 to 2400 1bs ./

Pe#'sq. in. for the 28 day test, ang from 2700 te 2900 ibs. per
8. in. upon % 5 moss tegt

“ e e

‘arding you under separate cover rgpresene

@t ive specimen from one of these test eubes, for your personal
examination , ang you will note that the Conerete does not
appear to grade very uwnifomly in size; also that the concrete

@Pecrs te e verous to g considerabls extent, as if the same

mede up too wet, A1l oubag., with tua axeetiog
: 3 i

meéntioned in the report as a1l gatly damaged,

‘uceived in good condition.
Yoursg truly,

Engineer ofTeasts
¢ec VLD, WJB, rup and JBMCeQ -




Form 4189 |

1

‘Northern Pacific Railway Conipan'y.'

OFFICE OF ENGINEER OF TESTS.

Report No. -2 stewt  §

St. Paul, Minn., Sodea &= _f :

CONCRETE COMPRESSION SPECIMENS.

Sent in by | A AL Representing Work at 247 W Bt

Test Request No.— . s2 . . f On— S0

RESULTS OF COMPRESSION TESTS:

Maximum Ultimate Strength
[.oad in Lbs. [ Per Sq. In. in Lbs.

REMARKS:

AR ;

37 M.
Engineer of Tests.




t. Paul, Minnesota. Ogtober 3, 1914,

REG=0

Mr. J. C. Breedlove,
Asgistant Engineer,
Tacoma, Washington.

Dear Sir:-

Please refer to my letter of July 7th enclosing corress
pondence with ¥r. Burt relative to poor pipe made at Auburn.
-

Will be glad to have reply.

Yours truly,

Engineer.




Mr. A. R. Cook,
Prin. Asst. Engineer,
Tacoma «

Dear Sir:.

/

Please note attached copips ¢f letters from A.

M. Burt and ¥Mr. Darling about concréﬂé pipe used on the
Sedro=Wecolley jocbe. Can you give me the dates pipe was
made vwhich failed? Mr. Darling has asked me to look this
matter up. will you please advise promptly.

Yours truly,
JCR-A (Bgad): &Fs'Qs Bfeedlove.

gLy Essistant Engineer

Copy to Mr. parling ¢

’”

Mr. parling:
Please note.
J.C.Breedlove .




8t. Paul, Minnesota. July 7, 1914.
WhD-0

Mr. J. C. Breedlove,
Agpistant Engineer,
Tacoma, Wash.
Dear Sirie
Please note the attached copies of letters
from myself to Mr. Bart of the 2nd inst. and his reply

of the 3rd, relative to the poor pipe made at Auburn,

This was made under your direction: Will you please

investipate and advise as to cause, also sayv who is in
charge of the work?®

Yours truly,

Chief ¥ngineer.




AMB-1T

Saint Paul, July 3, 1914,

Mr, W. L, Darling,

Chief Engineer,

Referring to the attached in regard to pipe used
on the 8edro Woolley job:

You will note that this pipe wae made lest year

¢

while the plant was under the charge of the Construction

-Department. We have been making a special effort to make
goéd pibe at the plant this year, having learned something
from our failures at (Glendive last summer, and our this
year's product is I believe all first-class,

)

Yours truly,

Chief Eng'r of M. of W,
]




St. Paul, Minnesota, July 2, 1914,
WLD.O

Mr, A. M. Burt,
Chief Enginéer Mgintenance of Way.

Dear Sir:i=-
Mr, Cook's report of the 29th ultimo relative

to pipe used for the Sedro Woolley to Wickersham job, has

this statement;

"Mr. Taylor reports that this pipe is some of the pipe
received from Auburn last, and is very poor pipe; the
cement meems to be lacking and mixture of sand and
gravel too lean in sand; two of these pipe have not even
stood the handling and have crumbled up at several
points. This is no doubt the case with pipe in
Willard Creek fill that was cracked."

This is similiar to the trouble we had with the

pipe at Glendive. It is evidently the fault of the men

in charge of the plant.
Yours truly,g

Chief Engineer.,

Cy to H E Stevens




L%

| RS
LK

Wl , ¥Minnesota. July 2, 1914,

Wi D0

gineer Jaintenance of Vay.

¥r. Cook's report of the 29th ultime relative

to pipe used for the Sedro Woolley to Wigkeérsham job, has

this statement!

"lir. Taylor reports that this pipe 1s some of the pipe
received from Auburn laat, and is veory poor pipe; the
cement seems to be lacking and mixture of

pand and

gravel too lean in sand; two of {these pipe have nuvt even
stood the handling and have orusbled upy at several
points, This 18 no doubt

7illard Creex 111 that wes

& b < & 3 4% po o o 4
Lhe cage with pipe in

eracked,®

¥/

This is similiar to the trouble we had with the

Glendive. It is evidently the fault of the

nern

harge of the plant.

Yours trulv,

Cy to i ¥ Btevens




' F St. Paul, Juinnu. April 3)‘:1 1l \

Fiye 10-26%
e, w S Darling,

Chief Bngineer.

Dear 3iri=

Referring to your letter of Yarch 31st relative to

reisforeing bars shipped from Duluth to Glendive Concrete Plant

and reshipped to Auburn Concrete Plant.
Bag to advise that this expense bill was included in
bill versus Construction Department file 809(11) *acoma-Tenino

Line dated ®arch 21st, amount $8691.20,

Yours truly,

/J zf //f
Audltor Xgan01 28 ¢

l J




8. Tayler,

Auditer Arencies.

to ny letter of nebruary 9th, ativee
te reinforcing ehirped fror Duluth te Glendlve Concrete

to Auburn Ceonrcrete Plant.

Plant and reshipped
Please advigse references to hill covering freicght

Duluth to Glendive.
Yours truly,

Chief Bngineer,




Paul, Minn., Feb. 9, 1914.

Mr. W. 8. Tayler,
Auditer Asencies.

Dear Sir:=

Referring te yours of the g3rd Ult;‘file 2=460
and file attached; relative to reinfercing bars shipped
frem Duluth tanﬂlendive Cencrete Plant and reshipped te
Auburn cencrete piant. |

Construction Department (F809-11 Tacoma-Tenine
Lime) should pay freight frem Duluth to Glendive on ship-
ment cevered by Glendive-Auburn WB 751 July 25,1913. See
copy of freight bill attached. Please include in next bill,

or advise.

Yours truly,

Chief Engineer.




Tacoma, February 4, 1914.

Mr. W. L. Darling,
Chief Engine r,

St. Paul.
‘Dear Sir:

I return herewith file sent me with your letter of
January 27th & out the assessment of freight charges on
reinforcing stesl shipoed from Duluth to Glendive and after=
ward forwarded to Auburn:

I presume, under ‘the ruling of the Auditor, that

charges should be assessed on the shipment from Duluth to

Glendive. Will you please afrange to have included inthe
next AD pill for freighf charges?

‘ Yours truly,
PLA=A »

Assistant Engineer.




St. Paul, Minn.,, Jan. 27, 1914.

Mr. J. C. Breedlobe,
Ass istant Engineer,

Tacoma, Washingten.
Dear 8ir;:-

Replying te yours of December8th and refrring teo file
attachedrelative te reinfercing bars shipped frem Duluth te
Glendive Concrete Plant and re-shipped te Auburn Cencrete Plant
upon which you c¢lain & threugh rate.

The Auditor eof Freight Recelrts adviaed that the
through rate will noet apply en above ﬁhipmenta, as srecial
rule in Tarrif states that all car leoad shipments se stepred
will be subject to the rate te and frem point at which step

is made.

Presume charge:= as assessed will have te stand. Please

advise.

Yours truly,

REG=-B Chief Engineer,
Cepy ANB ‘
Refers to Mr. Cribb's letter of Nov. 24th.




9t, P A h AL o T,
t’*anl,ulnh. Jany 23rd,1914

File 2-460

ST - . I.‘o .U:..:‘l il 5 ”’
Chief Engineer,

of

Referring to your lette f Dec, 23rd re=-
re-inforciﬁg bars shipped from Duluth to
Concrete Plant and re-shipped to Auburn
erete Plant, on which Asst. Engineer Breedlove
advises through rate should applye.
Note Auditor ; Receipts' letter of
1

carload shipments stopped enroute to partly unload ar

Gl

to the rate to and from points whx at which

///({'/.

S Al

Aunltur A Cﬂgl,u.

Jany 2lst file E-17=-25241] you will note that

top




relative

Giéndive  Concrete Plant e there p \ and

then re-=ghipved from 71 o Auburn Plant .

will be subj




26th,1

I hand you herewith some correspondence
received from Chief Engineer Darling with s letter
of Dec. 23rd regardiing re-inforeing bars shipped from
Duluth to Glendive Concrete Plant, mnd then re-shipped
from Glendive to Aunburn. Concrete Plant

Mre« Darling

th to Auburn should app g appears from
ere unloaded

arded to

/’/K.xﬂ <
7d1u0r 3




¥inn., Deec. 23, 1913,

Mr. W, S, Taylor,
Auditer Agencies.
Dear Sir:=

Referring to file attached relative to rein-

forcing bars shipped from Duluth to Glendive Concrete
re
Plant and/shipped to Auburn Concrete Plant upon which

Assistant Engineer Breedlove claims a through rate should
APPly.

Car 38508 was billed from Duluth to Glendive,
July l4tk. and rebilled to Auburn July 25th.

Car 43641 was billed from Glendive to Auburn
July 4th, but the‘ﬁaterial was originally received at
Glendive in another car.

In view of above please advise ifConstruction
Department in entitled to a through rate.

Yours truly,

Chief Engineer.




Mr. W. L. Darling,
chief Engineer,
3t.Paul, Minn.
Dear 3ir:

Returning herewith file sent me with your letter
of December 2nd in regard to Duluth to Glendiv§(§0.9489
covering ship--ment of corrugated bars in NP car 38508.

I think the proper way to handle the freight on
this shipment now would be to charge Construction with the

rate from Duluth to Aubum and allow credit for the freight

so far paid as shown by Glendive to Auburn W/B dated 7/25

No.751, NP car 38508, amount #115.46 and Glendive to Auburn

W/B 7/4 Wo. 122, NP car 46341 amount #74.69; total $190.15.
A8 you remember, Mr. Chapman made shipment of rein-
forcing rods on July 4th for emergency use, and car 38508
was stopped at Glendive and he removedjan equivalent amount
of rods which he shipped July 4th. This shipment originated
at Buffalco, and ponstruc tion Department should be charged the
N.P., proportion of the through rate Buffalo to Auburn. Copies
of way bills Glendive to Auburm referred to above attacheds

vours truly,

Assistant Enginecr.




St . Paul, Dec, 2nd, 1913..

Mr, J, C, Breedlove,
Assistant Engineer,
Tacona, Washington,

of November 24 from MNr.
Clendive covering corrugated
papers
adive to Tuluth on the halance

CLeRQAILVE &




TR 6-Ked
Taog%é;;%&;ﬁh 18, 1914.

- 0L

Mr. E. C. Blanchard, 1l S A
General Manager, k ’ £ L//
_ Tacoma «
Dear 8ir:

I hand you herewith three copies of my Requisition
for Authority for Expenditure No. 2 covering Auburn concrete
pipe and pile manufscturing plant, smount of AFE $13141.82.
This AF.B, is pfepared in accordance with a letter of the
Chief'Engineer dated February 18th, 1914, copy of which is at~-
tached, and the above amount represents the present value as
determined by joint check by Mr; Perkins and myself. The detaill
of valuation is attached to A.F.E. and shows in addition teo the
present value the original or new valué. The deprcéiatinn of
$2387.07 has been taken care of in charges to pipe and piles
shipped out durihg the operation of the plant in the two years
it was handled by the Construction Department.

This plant was turned over to you for operdtion by
Mr. Perkins on March 1lst, 1914, and this A.F,E. is part of
the transfer record. Will you therefore kindly apyrove and
have approved by Mr. Perkins and forwarded teo St. Paul in the
regular manner?

Bills for the value of the plant to the same amount
ag covered by this S.F.E. have been sent to ﬁr. Perkins, also
vills for surplus material turned over and not a part of the
plant. '

Yours truly, :
TCOB-A (Signed) J. C. Brecdloes
Copy to Mr. Darlhgy“f ‘ Assistant Engineer




8t. paul, Minn., Feb. 18, 1914.

0Py

Mr. J. C. Breedlove,
Assistant Engineer,
- Tacoma, Washington .
Dear éir:-

Referring to your letter of the 9th instant concern-
ing turning over the concrete plant at Auburn to the Operating
Department. I have discussed the matter with Mr. Mayer and
his idea is that an A.F.E. should be‘made ﬁo cover the prpsent
value of the plant to be turned over to the Operating Department,
which should be agréed upon before A.F.E. is prepared. The
estimate should show its cost from which depreciation should
bé duducted to give present value. When A.F.E. is made a bill
should be put through ror‘the value of the plant to be charged
againsgt the.A.F.E. and credited Construction. In addition
bills should be made against the Store Department for any
gurplus material turned over, not pirt of the plant. Please
arrange accordingly.

Yours truly,
(8gd) W. L. Darling

Chief BEngineer.




5M 4113 S

(Form 1363)
REQUISITION FOR AUTHORITY FOR EXPENDITURE

Applicant]s No. Brg e praiVo s 2R St e S CE R Mo Dol s Ny i S S S

On. ?aﬁw" 39"““‘1 Div'n T e AR R Dept. State O/-W&ﬂho Val. See. Mo Wi 00 s
Location

Authority is requested for an expenditure of 3133141'8'2 chargdeable approximately as
follows: (Distribution to be made in General Office, St. Paul.)

ToOpts. Exps. §.. ... T Addns. and Betts. 751'303'&1'&2 AT SO T, i U e

new worlk

s In Budget
For < adissrons t { Not in Budget

1 removals <
| maintenance On Form 134

Consisting of Gencrete pipe snd pile manufucturing plant and sand and
gravel screens. '
Plant loecated at Auburn, Wash.

The location is rﬁ(;%xthis company’s property and is noﬁn Joint territory. To secure required rights

it will be necessary acthing

If required by Accounting Department, a detailed estimate will be furnished prompily after approval.

The expenditureis recommended for the following reasons: (if spaceis not sujficient continue on back.)
This plant was nuthorized in connsction with the construction of
the Tacoma-Tenine Lins, but not as a part of the genersl authority
covering thuai worke--and has sinece been operated by the Constructien
Department. This A. ¥. E. is to cover the transfer of plant made to
the vﬁperm ing Department on March 1, 1914. Amount noted on this A.¥.E.
covers velue of plant on March lst, 1914, deprecilation beling agrsed
upon dy Jeint check mude by Bagincer ¥Yeintenance of ¥ay end Assistant

Bngineer of Tacora-~Tenino Lins.

Work should be commenced. Completesd ., 4.4 complete by, Gowpleted
Conatruction Depurtment

company force

Lo under charge of

and be done by

Signature and Title % Date of {

. %8, 0 > ?:"M' U}l l‘)’
of Applicant e R R AR BRI G RENLSTIiOTN) e T LT

|

APPROVED By

Chief Engr., Mech. Supt. or Supt. Telg.

Third Vice President. Second Vice President.
]‘ Date of l

STy Eee AR AL A TS AR AR e e EE e eereaisateessasNsIRsseerARsEAsAEEs EERsEsERERSeRSSR T s Final B e e e e
Comptroller. President. Approval 5

2l Gl

COMPTROLLER'S RECORD OF NOTICE OF APPROVAL AND OF COMPLETION

Form 1845 issued g Woorle e Ot st U [0 se S op]erl pri s el e e
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§‘~ WORTHERN PACIPIC RATIWAY COMPANY

AUBURN CONCRETE PLANT INVENTORY JANUARY 24, 1914.
PLANT
Per Cent Present Value
Tools, Bquipment, Etec. of New Material Freight

=

S8ingle Blade axe, «65

Picks with handles 78 1.70

8" concrete hoe ¢ 25

8" Sledge, : «80

Dietz #z Lantern - .58
100' Armored hose, 3/4%, 10.83
24' Plain hose, 3/4-, 3.00
K&J wheel barrows,

>

17.85
8teel tray mortar dbarrow 5.60
0il burner head light 15.29
Irack chigels, 1.72
10" Juack screw 3.80
Track Jack 375
£ 8 Wrenches 2.20
12" Monksy vraneh 42
10" s o34
36" Pipe " : 5. 50
18 " » i 70
14" " " «52
#10 Tin shears 1.35
Banjo torches, 4.70
6' A Tooth Cross-cut saws 5.85
'10"@&10 011 e&nﬂ «80
1 w 13
Sets lug hoaks 80 600
5/8% x 15' Cable choker slings (with aerrick)
8g.Point D H: ndle ahovals, 60 1.62
Rg. ® D 50 IzgR
Secoops 80 1.92
Peavies, 70 273
Lining bars, 80 616
Pick Handles, . <70
Double wood blocks 3/4 size ” 2.02
Single " . 34 8.00
300" 3/%* Manilla Rope, 16 .20
250" 14" . 8.02
B0°! =" ol ol ' B5.68
1 Concrete tamping bar : 1.20
80 Eye Bolts for 24" forms, )
20 » w " 36 = ) 13.66
200# 8" boat spikes 95 3.80
175 3/4" x 24" Drift bolts, 100 4.00
140 5/8" x 8" Bolts Hex h@wd and nut)
60 5/8"x ¢6* " ") 90 4486
Pr. Tongs for moving plpa 75 15.28
Koppel car 20 66 .60
Pipe vise Reed Mfg. Co. #22 60 1.65
Bench " O M Yost ¥fg Co #104 90 5.18
Green River Screw Plat Set #103 76 717
Saunders Pipe Cutter, #2 99 1.34
» ot o #3 30 1.98
Bambeo Brooms 50 « 30
Pixe Stock, Asheroft #3, 20 8.94
wbluorth #2 29 4+50
" " 20 3.58
Pipe dies, f .é',i' %' 19,047 38",
2%, 24" (price included with stoeks)
5/8' ship augers, ™ 2.74
Swift Lubricaters, % Pt. 75 3.98

1
1
4
1
1
7
1
1
2
1
1
1
5
2
3
2
3
2
4
2
3
3
8
8
4
&

POCA 10 1 ot G e o el el e

Porwvard: 296 .46




-2*
PLANT ¥ New

Pregent Value

Haterial

w
Forward:
Long Spout Oilers, 60
Short . - 60
old chiassls, 50
Concrete edging tools, 80
Flue cleaner rods, 90
Raker rods for beoller, 90

13 MT wooden oil barrels (Return to S.Tacoma)

1
2

100 5

Pe. #22 Galv. Iron 24x96
#2 Dietz Tantern Globes,
6"x2%0val head Carriage Bolis,

100
100
100

4 5/8"x104" Gauge Glasses,

O W R SRR ol ol R T Rl

Elbows, 45 degree.
i 5+

. 5
24" g "

Office Broom,

Hack Baw Frame 12"

#" Hose nozzle,

Hetal oil spigots,

Spigot auger,

Caboose stove,

8mall roal Stove,

Tengths stove pipe,

Pese. 24"x3%x§*x9'0* T bar

Gross 2" wood scCrews,

get of 4 guy rods for 60' derrick boom
(with derrick}

gpreader for eshove rods (with derrick)

Set extra gmates for loco.boliler,

Yarvel rod cutter #7 90

Total Tabor and Freight on Tools &80

Pr. tongs for moving pipe, 80

Pige and Pittings: All Black Mal. Iron.
" F b e © gﬁﬁ'

291 60
29 Hew
232 5
381 75
540 70

Elbows, 90 dqggaé.

PCae
w

6
1
¢ 1
7
-
9

"
"
"
L]

Tlange Unionsg : ;
L 2 pﬁﬂ- ; 63

Yorward:

296.46
«20

« 07
<12
1.54
64
1.00

«70
«20
30
« 50
«18
+60
«12
1.20
.24
10.50
600
«96
713
«10

T

?reighx

491.52




'3-
P LAXT Present Valus
: X g Hew Haterial TFreight
Pipe and Pittings, Cont. Forvard: 491 .52 Baw
ﬁﬁions:

" 2 Pes.
W "

Hipples 6" long:
3 2 Pos .

L
"
o

w

Crogses:
i ad 1 Pe.

Nipples 12" long:
e Cie

Floor Flanges:
C8e

S Pese
2 ¥

Bushings:
"x
" L 3
!xll
!xlﬂ
Hxl a
1~x1§-
lllxl "
1wx2n
1imxid"
14"x2"

%

CHE- ae BE BE B uE S B .
&

MO

Reducers:

+"x

&'xl"

1*x14"

i-"xl ®

13 *x24"
2nx2iv

2ex3"

AN < B

020

Valves--Globe:
o FOSO
3 w
14
8
5
5
3

Valveg~--Check.
i Pl
2 1]

Forward:




Present Value

Material
Pipe and FPittings, Cont. Forward: 528.37

Valves=~=Angle !
1 PC- X 3467

Faucets, Bib:
1 Pe. ; «35

2 Pes.
2 i
5 1]
5 1"

5 "

CQUQlin%s:‘
9 Yes.
1 5 "
e
5 ]
30 .2
s S
5 &

Total Freight on Pipe and Fittings, 60

Freight

53.14

3727

Total: $538.56
BUILDINGS & EQUIPMENT.

$90.41

Value New Present Value.

Frt.

Gravel and Sand Bins:

Capacity: Cu.Yds.Gravel; Cu.Yds.Sand.

Lined with #22 gauge galv. iron throughout inside
Complete with cement platform, measuring bins, etc.
Patterned after standard plans for water tank construction,
partially bolted together. Depreciation by age only,20%,

689.29  166.25 ~ 551.43

Cement House 14'x30'
Capacity about 3000 sacks cement. Frame construce
tion, not sealed inside; shingle roof, concrete and old
stringer foundation. Depreciation 20% due to age only:
' R233.89 25 .48 187.11

Trestle from gravel screens of pipe section
to storage bins. Depreciation 20% from age:
. 298.03 68.42 518.42

Guy Derrick, 5 Ton Capacity, no bull wheel,
60 foot 12"x12" mast, 57 foot 12"x12" boom; eight
3/4" cable guys with turnbuckle tighteners; concrete
foundation under mast. American Hoist & Derrick Co.
fittings. ZEquipped with 2 heavy single steel diamond
blocks 12" gize, one plain, one with hook; 300 lin.ft.
3/4" crucible steel hoisting rope, six strands, nineteen
wires per strand, hemp center; 350 lin.ft. 5/8" cable
of same kind; Depreciation derrick and all fittings
except cable, 30%: 839.72 50.72 587 .80
- Depreciation of ecable 690% 3750 15.00

18.78

54 .73

Forward: 2198.43 308.87 165976

242.91
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“‘7 BUIIDINGS & EQUIPMNENT:

Value Yew Pregent Value

T.&M rt T.ad

Fré.

Forward: "2108.43 308,87  1659.76
QCruens, Commercgial:
Size €'x12', Working equipjent requires one screen
6'x12" mads of 3/8" reinforcing rods to leave 24" dia.
opening; one screen 6'x12' of 3x3 amoke stack netting; one
screen 6'x12' of No.22 mesh to the inch brass wire. All of
these screens are at this time totally worn outs. 29x12%-48"
gides or 16 Pcs.2"x12"-12' now 509 good. Bottoms or
12 pes. 2"x12"=12' now 509 good. 144 sg. ft. #22 galv.iron
on thesé bottoms alsc wornm out. 280 lin.ft.2"x12" 818
lumber in chutes from screens to cars now 507 good. 35
sheats #10 gauge black iron 24"x96" 707 good,ss chutes only,
account bent into trough shape. 6J9 lin.ft. 4"x4"
supports to chuteg from sereeng to esar about 79 good but
buried in gravel full length up to bottom of chutes. Account
mud sills under screens and above daacribed aquipment in
place, we could ¢laim credit for about 40 of the labor
charge on installing these screens.
{Total cost paid vy T.Z.Krumm)

Moulding Platformsa:
Includdng original platform about 24'x49' for setting 24"
and 36" pipe forms. Platform for molding piles and
platformas or bases for 24% and 36" pipe forms inveéerted,
or bell end down. Of the original platform about 24'x40!
constructed of 3"x12®* 818 matched fir laid on old stringers
foundation and covered with #22 gauge galv. iran. The lum=
ber of this platform is in place and about ?O, good. The
galv.iron cover is now worn out. Pils platformg: Concrete
besms for setting up pile forms at leasd 93% perfect. Blor-
age skids of old stringers 81 good. Trestle runway for
tranasporting concrete o fmrma in wheelbarrows 70” Bood.
Pile Tregtle: 85, 138.62 14 .85 117.83
Yor Pipe VO 546 .40 85.08 382.48
Base blocks under 24" and 36" pipe forms made from
old stringers 75% vulue,

Tool House and Office:
8ize 12F x 38'. Frame construction. Office section
12'%10" gealed sides and top. Tool section unsesleds
Shingle roof. Base or mudsills of 8"x8" and B87x10"
f£ir timber. 80* value at date: 169.69 15.50 135.78H

Steel Shed: :
Size 16'x3J' dimensions; construction same a8 tool house;
not sealed; old stringer foundation; 809 value!
182.87 29435 146 .30

Steel Racks:
Size 4'x30"' affording 6 storage spaces 2'x2'=30';
inner construction of 4"x4" fir; lap sided 1"x123" rgh.fir;
shingle roof; old stringer foundation; 89% value:
Bl.22 ' " 820 - 40.98

Well and Water Buppnlu:

. Well 35T desp; 12' eircular curbing of 2"x10" 818

“ fir for 16' depth; 4'm6' curbing of 2"x4" balance of
depth; 3 pPos 2" 1rcn pipe with 36" gravel drive points
driven to depths from 2J' to 40! belnw bottom of well.
Woeter can be raised from all these pipes. This well now
*rahandoned account getting supply from gravity water system.
Value 60 657.62 1980 584 .
‘A One-helf interest in 4" wire bound wood pipe line 1800'
long connecting with Company main of 10" wood pipe along
main line R/W. One~half cost! 260.01 6.25 2690 .01

242.91

12.490

16.28

19.50

625

Forward: 4204.96 472.60  3137.78

565+16
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\‘i BUILDINGS & EBQUIPMENT:
Value New Present Value
. L& Frt L& M Frt
Porward: 4204.98  472.60 3137.78  363.16
wa 1l and Water Supply, Cont.
rthington Duplex steam pump size
6X4x6. 8 pump received byplent second hand. Now
worth 75%%of value when received. 60.00 3.00
Water storage tank on top of bank of pit
elevation 170' above yard grade. 2'"z10" matched sure
faced fir 1umber, thoroughly bolted. ¥No.l2 wire
between edgee of &ll 2"x10%, well leaded and oakum
caulked. About 7000 gallons capacity. 430 lin.ft.
24" pipe running frompump across yard, over trestle
to secreens, and up slope of pit to tank- 369 1lin.
ft. 2" pipe laid from takk down to commercicl Bereens.
Value of water tank now about 70% of new.
59048 ¥

Value of pipe (Included with pipe and fittings)

Tools (itemized individually above)

Conecrete Mixer:
Smith 5/4 yard bateh mixer, mounted on platform
with steam upright engine; second hand when recived.
gpleue at present and in good running order. Value
of when received: 957.09 80.85 T65.67

Cast Iron Pipe Forms 24" & 36":

Four 367" forms complete mounted on noelding bages.

Four 24" forms mounted on molding bagses. 2 complete

extra 24" forms; 4 outside 24" forms only. These forms

all in perfect condition at present:4292.43 687.90 4892.43 687.90

Pile Forms:
Hine 16" wood stave pile forms 16" dia.made up.
Material on hand Tor one form. Line@ with No.30 black
sheet iron. Complete with galv.points etc. Pregent
value 807 of new, : 457.57 27.80 366405

Pipe Mandrels, 24“ and 36"
Prepsent value 757 267.89 35.00 200.92

Privy:
Bullding 75%; foundation and vault no value;
resulting about 504 original cost,  22.85 "1.50

loading Track:
Good repair. Practically all overhamled and
replaced since plant started, 1007, 456.79 100.92 456479 100.92

Bulkheading: :
Present velue 507 139.32 4.75 69 .66 2.38

Secreens:? :
For pipe material. These screens are 3'x6!' in
size. The 1" diameter sereen is constructed of 3"
reund plain bars on 2%"x4" frame. This scrseen is now
ao goode. The gravel then falls on a heavy galve. iron
Bhbbt gcreen punched with 4" round holes. This screen is
50 goods. From this sereen it passges out 3x3 smokestack
netting secreen. This netting is in two or three pes. and
is of 1ittle value. The 22 mesh to the inch screen (brass)
wire screen is about SQﬁ goods All material going to
make up sides, bottoms, sills or braces of this screen
“'would be of no value used for any other purpose. In
place,; however, it is #till worth about 50% of the
labor charge in construction of screens. 17 pes. #10
gauge iron 24"x96" worth 907 as chutes only:
161.97 2485 80.99
Forward:11080.35 1416.97 9468436
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Value New
L & M Frt
Porward: 11U8J.35 1416.97

Dirrick Engine or Hoist Boiler:

B85 W 10" ¥lory 2nd hand D.C.D.D. hoisting
engine with upright boller attached. All complete
with injector, lubricator, oi; cups and other
sundries. Has dspreciated 20% in our service!

Present Value
L & ¥ ¥rt
9468.56 1271.79

Milscellaneous Charges:

Rental of Hquipment, 198.55
Injuries to Persons, 227.50
Engineering, 4A4B5.35
Pagses, 11.65
Grading, G26.285

807

Tools and Pittings:!
Buildings & Fouipment:

97300

1209.28

25.20

1l.49

77600

967,42 =B07-9.12

I:.}t.; 55‘;-63

1455.57

11211.78  10501.07 .

69602
1525963

119.67
1453.57

538.56
11211.78

90 .41
1301 .97

15955.65

15735.24

11750.54

Pt

1591 .48
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Mimm., Mareh 4th, 1914.

C. Breedlove,
Assistant Engineer,
lacoma, Yashington,
Dear Sir
m in reeceipt of 'yours of the 27th ultimo in
connection with present lue of the Conerete Pine and Pile

be turned over t e ( 'ing Department and covered by

ytanding of our conversation had
ovember is ocorr¢ nd I see no contradiction in
le . of FYehruary
ronosed
AFE is concerned you can, of course,
the nlant and the equipment, showing in detail thc inal cost
and deducting thercefrom the depreciation, thus arriving at the
present value,
G ¥ To>

e value of the manufactured,material to be turned
over to the Operating Department, of courge, should bt on the basis
of cost to the Congtrustion Department as finally arrived at, ovut
this latter item should not be included in the AFE but covered by a
bill against the Operating Devartment and carried in ‘Material and

ipplies under "Auburn Concrete Pin ile. Plant " antil

disbursed by it department, Phere' i however, another

4

. % 1 T R T r - AN Y ¥ -1
conglderatiol nd th 8 your construction amnccounts for the

LG OMA Teni Full details are to be furnished showing




|

the cost ol the plant and manufacturced material, and any overage

or shortage to be adjusted in the Construction Accounts.

i

<

four's  truly,

Auditor Disbursements.

Copy- Mr., ¥ Darling.




Paul, Minn., March 4, 1914.

Mr. J. C. Breedlove,
Assistant Engineer,
Tacema, Washingten.

Dear Sir:=-

#
Referring te your wire of the 3rd instant. Have

arranged with Auditer eof Agencies to make seéparate bill for
all freight charges en shipments inte Auburm fer concrete Plant.

Yours truly,

Chief Eng ineer.




Tacoma, February 27, 1914.

Mr. G. J. Mayer,
Auditor Disbrsements,

t. Paul.

Dear Sir:

See Mr. Darling's letter to me under date of
Fehruary iBth in reply to mine of the 9th about methﬂd
of making up the A.7.E. and accounts in connection with
the transfer of the Auburn Concrete Pipe & Pile Plant to
the Operating Department:

I understood, from talk which I had with you when
I was in 8t. Paul last November, that the procedure would
be about as follows: We would make up a complete statement
showing the cost of construction and installation of the
plant and equipment, also a complete statement of cost of
operation, applying a proper depreciation to plant and
equpment to cover the time operated, and determine the unit
cost price for the 24-inch and 36-inch pipe and also for
piles and arrive at a corrected unit cost for each of
these items and, if necessary, correct such bills as we
have made, charging the work on the Tacoma-Tenino line at -

thege revised rates.




L

In other words, the entire cost of the plant
and its operagtion would show, also & credit to this new
AFP.B. for the amount of pipe and piles furnished, which
would leave & net sum covering the plant and equipment
and material which we will have on hand and will turn over
to the Operating Department, this net sum being the amount
for which the new A.F.E. would raaliy be passed.

I am having such & statement made, but will go
ahead making up the A.F.E. on basgis of Mr. Darling's letter
of February 18th unlees I have further advice from you.

Joint check has been completed with the Operating
Department and deprecistion percentages agreed upon and I
am having this statement made up to show dollars and cents
value of the plant and other equipment to be turned over
to the Operating Department. |

‘ Yours truly,
JCB-A
Copy to Mr. Darling. | Asslstant Engineer
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St. Paul, ¥imn., Feb. 18, 1914,

¥r. J, C. Brecdleve,
Assistant Enginser,

Tacoma, Vashingien.
Dear Sir:-

Referrimg te yeur letter of the 9th instant concernming
turning ever the cancrete plajt at Auburn te the Operating Depart-
pente I have discussed the matter with Mr, Mayer and his idea is
that an A. F. E., sheuld be made to cover the present value of
the plant te be turned aver te the Operating Department, which
should bhe agreed vpen beferxe A.F.E. is prepared. Theestimate
sheuld shew its cest frer which depreciation should ﬂe deducted
te give present value, Whem A.NE. is made a bill sheuld be put
threugh for the value of the plant te be charged against the
A. F. B. and credited Censtruet¥eon. In addition bills should
be made against the Stere Department for any surplus material
turned over, net part ef the plamt. Please arrange accerdingly.

Yours truly, ‘

ggﬂa B | Chief Engineer.
swRsy




C., F. MASSEY, PRESIDENT ANDREW CHRIST, JR., SECRETARY Q’ R. J. COLLINS, TREASURER

e

C. F. Massey Companyr))fi? & A}

A MANUFACTURERS OF
¥ l EASTERN OFFICE

REINFORCED CONCRETE PRODUCTS S0 CHURGH STREET

NEW YORK

ILLUMINATED WARNING SIGNALS Bﬂllway Supplles FACTORIES!

MASSEY BATTERY WELLS _cj‘:uo{&eo. Lt

GENERAL OFFICES MR

ATT LA NMNEAPOLIS, MINN,

aoas B ERY SEHUARS PEOPLES GAS BUILDING, CHICAGO Y 5 kM HIS., TE

CULVERT PIPE EMP . NN,
RES,

PORTABLE CONCRETE HOUSES ‘\" QINES, l»DWA
POLES. PILING AND POSTS R NEV‘%& N.‘J\,Q“;,-
sPajl Nﬁ>\wﬁ\%p¢
CHICAGO. Feb. 19th 1914 %"
.3 A - -
%o

- .‘/

W. L. Darling, Ch.tunj.,
1Minnesota & International Ry.,
8¢, Paul, !lMinn.

Dear Sir:-

Referring further to our previous correspond-
ence, we take great pleasure in presenting to you the en-
closed pamphlet on Reinforced Concrete Pile Trestles and
Culvert Pipe. The trestles and bridges shown therein are
the results of careful study and are not an experiment,

It occurs to us that you might have occasions
where you could employ our permanent system in replacing
existing temporary, and proposed new, structures. There
are at present a number of these itypes of bridges in ser-
vice throughout the country which have proven satisfactory
in every respect. Ve are now manufacturing at our various
plants a very high grade of bridge slabs and piles and are
prepared to make any style or quantity of these articles,
our own standard or any other design, that you may desire.

Our culvert pipe is now in such general use that
you are, no doubt, familiar with its excellent qualities,
We carry a large, well seasoned stock at all of our plants
and are prepared to make prompt deliveries.

Trusting that this matter may have your favor-
able consideration and that we may have the pleasure of
receiving your inquiries, we are,

Very truly yours,

C. F. MASSEY COMPANY.

204 O¢~J;é:¢%u¢x
' ngineer.

i
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C. F. MASSEY COMPANY

Manufacturers of High Grade

Reinforced Concrete Products

Railway Supplies

Signal Accessories
Massey Battery Wells
Massey Battery Chutes
Telephone Booths
Watchman’s Houses

Oil Houses

Power Houses

Station Houses

Culvert and Sewer Pipe
Telegraph Poles
Ornamental Lighting Posts
Railway Trestles

General Offices
PEOPLES GAS BUILDING
CHICAGO

Eastern Office Western Office
50 CHURCH STREET 03430 COOKE STREET
NEW YORK, N. Y. SPOKANE, WASH.

—— Plants Located at —
NEWARK, N. J. MINNEAPOLIS, MINN, SPOKANE, WASH.
CHICAGO, ILL. DES MOINES, IA.
MEMPHIS, TENN. ANNA, ILL.




C. . MASSEY COMPANY

OF “PERMANENT CONSTRUCTION ”

EXAMPLE

AN

RAILWAY SUPPLIES

Reinforced Concrete Trestles
FOR RAILROADS

AILROAD engineers are fast realizing the important part rein-

forced concrete is taking in modern railroad construction and

maintenance. As a matter of fact, all of the principal railroads

in the country are replacing deteriorating and disintegrating
wooden and metal structures with reinforced concrete.

Engineers who have to do with railroad maintenance will appre-
ciate the value of having permanent structures that require absolutely
no maintenance along the right of way. It will, in fact, be obvious
to anybody if they stop to consider the great expense involved in
incessant repainting, repairing and renewing. The use of reinforced
concrete in connection with building railroad trestles has attracted
considerable attention in recent years and there are at the present
time a number of roads who have adopted this method of construc-
tion as a standard.

In past years it has been the general practice to use timber pile
trestles for bridging unimportant streams, drainage areas, swamps,
etc., especially in the south along the Mississippi River Valley where
there are a great number of waterways that cut through the right of
way. This method of construction is invaluable in this territory
owing to the fact that there is no necessity for long panels, 1. e, the
supports can be placed as close together as desired. These advan-
tages combined with the fact that there is no ice to cause jams or
other obstructive objects make conditions ideal.

Timber trestles are, strictly speaking, temporary structures. They
not only require careful periodical inspections, but continual main-
tenance and repairing. Worn-out trestles have caused great losses
both in lives and mouney. Fire particularly is a thing that is apt to
occur any time. The continual wetting and drying of the trestles
promotes decay which not only weakens the structure but makes it
more susceptible to conflagration.

Extensive researching and experimenting have shown that rein-
forced concrete trestles can be made and erected at a cost that would
he economical and with a minimum disturbance to traffic. The slabs
and piling are manufactured and shipped to the site of the proposed
trestle, where they are set into place by machinery, thereby obviating
the necessity of storing large quantities of materials and equipment
and as there is very little field work to be done the labor costs are
also reduced to a minimum.

Reinforced concrete trestles have a great many advantages over
any other type of trestles because they are absolutely fire-proof, non-
corrodible, require no maintenance and last forever. This
method of construction is not particularly limited to shallow open-
ings, but it is generally the practice to limit the pile and cap type
to 20 feet in height. Trestles having higher openings are usually
constructed by building up thin piers as supports. The lateral stresses
which occur in these trestles are taken care of in different ways, de-
pending largely upon the various existing conditions. These stresses
which occur in trestles of the former type are usually taken care of
by building either a double pile cap or a solid pier every fifth span.
Those that occur in trestles of the latter type are taken up by the




RAILWAY SUPPLIES

C. . MASSEY COMPANY

stability of the pier. It is even necessary in some cases where the
openings are reasonably deep to build small Oirts between the piers.

The piles have to be driven to refusal owing to the great load
they have to sustain, hence, it is necessary that the exact required
depth be known. Thele have been cases where the pile has not been
driven to refusal and settling has taken place. This has been corrected
by jacking up the slabs to the grade line and casting a layer of con-
crete between the slabs and cap to fill up the discrepancy.

In some cases conditions have prevented piles from being driven
to the anticipated depth. This has been taken care of by cutting off
the top of the pile at the proper height. Then again, there have
been instances where piles have been driven bheyond the anticipated
depth. In this case the pile cap has been made deeper. In driving

BRIDGING A SHALLOW OPENING,
(C.B. & O.R.R)
the piles for these trestles care should be taken in selecting the cap
to be used. Layers of some elastic material, such as rope or rubber,
should be placed between the head of the pile and the hammer in
order to eliminate the possibility of injuring the top of the pile.

After the piles have been driven to the required depth the forms
for the pile caps are set up around the top of them and the caps
are cast. When this has been sufficiently seasoned the slabs are set ; ; i el :
into place by means of a locomotive crane, a layer of mortar being ; - : g ]
placedhbetween the cap and slabs. —— - — =

It has been the usual practice to make the slabs one-half inch ; e
shorter at each end than the distance between center to center of ERIDCINGEDERESOPENTNGS




C. . MASSEY COMPANY RAILWAY SUPPLIES

supports, thereby making an open space of one inch between the
slabs. This is done to allow for any expansion that might take place.
This space is usually filled with a mixture of pitch and sand heated,
melted and poured in.

There are a number of different ways of designing these struc-
tures and as every engineer has his own individual method of cal-
culating, it would be rather difficult to strike a happy medium. It is,
however, the general practice to use Cooper’'s E-60 Locomotive Load-
ing as a standard basis for the live load.

The use of reinforced concrete trestles as a suitable bridging
medium is not particularly limited to trestles, but can and is being
used to great advantage in decking plate girder structures. In this
connection the use of reinforced concrete slabs present approxi-

WHERE CHANGES IN GRADE ARE NECESSARY SOME ROADS ARE
INSTALLING OUR SLABS, INSTEAD OF RESETTING THE OLD STEEL.
BRIDGES, AT AN ECONOMICAL COST.

mately the same advantages as described in the foregoing treatise
on trestle slabs. The fact that there are a number of these types of
bridges in service that have proven to be satisfactory is, perhaps, the
strongest argument that could be raised for the advisability of adopt-
ing this method of construction.
The C. F. Massey Company are now manufacturing a very high
grade of reinforced concrete slabs and piles. The material and work-
manship used in the manufacture of these products are of the high
standard for which this company prides itself on being well known.
The materials are from time to time tested so as to obviate the pos-
sibility of any inferior class of material being used. All the work is
done by experienced workmen supervised by competent engineers.
The slabs are fitted with U-rods or stirrups placed at such an
angle so that there will be a direct pull when the chains are engaged
for lifting. This eliminates the necessity of using toggle beams and ‘
other equipment for lifting. They are also equipped with drainage : o el B :
channels that carry superfluous water to drain pipes. which are cast ‘ TYPICAL CONSTRUCTION VIEWS




C. FE. MASSEY COMPANY RAILWAY SUPPLIES

PREPARING TO PLACE ANOTHER SPAN

into the slabs. The tops of the slabs and the inside of the ballast
rail are waterproofed with our special waterproofing process, which
is not only more efficient, but is more economical than the use of
waterproofing mastics. The end slabs of the trestles are provided
with ballast stops. They are finished neatly and are of a uniform
gray color. Each slab is made with two sunken panels on the ex-
posed side which relieves the bulky appearance of the structure. The
piles are reinforced sufficiently to take care of the required load,
varying according to the length required and will withstand as much
punishment, if not more, than any other type of concrete pile.

The C. F. Massey Company is now prepared to make up any style
or quantity of these piles and slabs at their various plants, their own
standard or any other standard and would be very glad to furnish
interested parties with blue prints or any other information they
may desire. :

AN EXCELLENT EXAMPLE OF THE PIER TYPE TRESTLE
On lhe [llinois Cenlral

DRIVING PILES WITH STEAM HAMMER
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RAILWAY SUPPLIES

A BALUSTRADE LIKE THIS IS AN ASSET TO THE COMMUNITY

Through courtesy of Mr. C. H. Cartlidge, Br. Eng.,
C.B. & Q. R. R., Mr. M. Johnson, Br. Eng., 1. C.
R. R., Mr. G. E. Tebbetts, Br. Eng., K. C. T., we
present these cuts illustrating the various work executed
on the above mentioned roads.

Sectional Wi * We Are
Goncrete e | Prepared to
Balustrades i - _ Make Up Any
Are Economical, |i BA¥ &l ‘ : Design or
Durable and g x Quantity
Artistic v : i Desired




F. MASSEY COMPANY RAILWAY SUPPLIES

EXCELLENT EXAMPLES ON THE KANSAS CITY TERMINALS CONSTRUCTION VIEWS SHOWING SIMPLICITY OF HANDLING

(Note Avtistic Effects Produced By Column Heads) (Kansas City Terminal)




RAILWAY SUPPLIES

“It is unnegessary to close

streets to traffic when in-
stalling bridges of this kind.”’

VIEW OF STORAGE YARD AT OUR CEDAR LAKE PLANT,
MINNEAPOLIS, MINN,

“ Permanent, indestructable
bridges that require abso-

lutely no maintenance-’'

VIEW OF OUR NEWARK. N. J., PLANT




C. . MASSEY COMPANY

REINFORCED CONCRETE
CULVERT PIPE

become a permanent standard with the majority of the principal

railroads in the country for constructing culverts. The great

development in railroad engineering has raised the standard of
every railroad and increased the demand for permanancy, It is a well
known fact that culverts made up of the sections of pipe are far more
economical to install and maintain, and that reinforced concrete pipes
are preferable to any other kinds of pipes in this class of culverts.
This is due principally to the fact that reinforced concrete pipes have
many favorable advantages over other classes of pipe. They are abso-
lutely fire-proof, mon- corrodible, are not affected by electrolisis, require
no maintenance and last forever.

The exact forces acting on a culvert are not knowm, owing to the
various existing conditions at the location of installation. The forces
that are considered in calculating the required amount of material to
be used in a reinforeed concrete pipe, are those that are exerted ex-
ternally on the top and bottom, due to the weight of the earth and live
load, also those that are exerted internally on the sides, due to the
weight and pressure of the water.

Pipes having a double line of reinforcement, although excellent as
a carrier for water under pressure, are not economical when used for
culverts because of excessive steel, the difficulties encountered in get-
ting the reinforcement placed properly, and casting. Those that are
made with the reinforcement concentrically are also regarded as being
not economical owing to their excessive thickness and weight.

Tt is a well known fact that the most econoemical form of reinforced
concrete construction is that which uses conerete in compression and
steel in tention only. Massey Reinforced Concrete Culvert Pipe follows
out this principal precisely. Every engineer who has to do with rail-
road maintenance is no doubt familiar with its excellent qualities, as
there are thousands of feet of this pipe in service on practically every
principal railroad in the country.

The pipe manufactured by this company is made of the very best
materials procurable. These materials are carefully tested periodically
so as to obviate the possibility of any inferior class being used. All
work is executed by skillful workmen supervised by competent and
experienced engineers. Steel forms are used so that the finished
products are true to plan. Utmost care is taken in placing the rein-
forcement so as to insure absolute accuracy. All pipe is thoroughly
cured and carefully inspected before being shipped. 0

Massey pipe is designed so that the vertical diameter of the pipe
is longer than the horizontal. This feature, which is apparently of no
consequence, offers a great many advantages over the uniform diameter
of round pipe. In the first place it can easily be seen that a reinforcing
bar may be bent to a circular shape and held to such more readily than
any other, therefore, it is found to facilitate the placing of the steel
and also to insure accuracy. It also increases the water area of the pipe
without contracting the flow when the flow line rises above one-half
the shorter diameter of the pipe. In circular pipe any rise of the water
line above the central line of the pipe contracts the volume and retards
the flow. Another very desirable advantage of this feature is the faect
that if one section is properly set all others must be set accordingly
and one can tell at a glance whether the pipe has been placed so as to
make the reinforcement effective. It is very essential that this pipe
be properly placed, i. e., with the long diameter vertical. Tn order to
insure this vital point against carelessness the word “Top” is indicated
in depressed letters on both sides of the long diameter. It also fur-
nishes a greater area for resisting the various forces that act on the
culvert. The positive forces acting on the top of the pipe unite witn
the negative forces acting on the sides and cause a spreading tendency
at and around the spring line. Hence, it is no doubt obvious why this
additional area is beneficial.

The C. F. Massey Company will gladly furnish blue prints or any
other information to interested parties and are prepared to make up
any special designs desired.

REINFORCED CONCRETE CULVERT PIPE has now practically

RAILWAY SUPPLIES

Statistics of Massey Culvert Pipe

HART No. | shows OB E N

the bending MOMENtS | worei— ser orscoserie marren on
under various loads up to e
fifty thousand pounds per L e
o e: y 1 @ Tlll ALSO FOR GENERAL SUGGESTIONS
SN e
the following formula
given in Mr. Arthur
Talbot’s report on ‘“Tests
of Cast Iron and Rein-
forced Concrete Culvert
Pipe,” published in Bul-
letin No. 22, by the Uni-

versity of Illinois.

THAT BLL PIFE HAVE A
FACTOR OF SaFETY O
ATLEAST B yworR,

Mis oy Baséy
M = 0.86 Aft.— (2)

Where M = Bending moment
in inch pounds.

Moo= Resisting moment
in inch pounds.

W —Total load in
pounds per linear
foot of pipe.

d = Mean I|0ri7§0nlal
diameter of pipe.

A — Area in square in-
ches of steel rein-
forcement per foot
of pipe, to give
ultimate _brcaking
load at yield point
of steel.

f — Strength of the steel
reinforcement at
the yield point.

t = Distance from the Zdi
center of the rein- g S
forcement to the 5
compression face
of the concrete.

m

«
TOTAL LOAD N POUNDS PER LINEAR FOOT 0F FIPE.

Formula (1) was used for the curves giving the bending moments un-
der various loads for all pipes, and formula (2), f=55000 pounds for the
breaking load curve. An analysis of the breaking load curve shows that
the load per square foot of pipe in each case is approximately s2000 pounds
at the yield point of the steel. The maximum live load from Cooper’s E-60
loading considering that the load is distributed over the length of an 8'-0”
tie, is only /500 pounds per square foot, thus giving a factor of safety of 8
for all pipes under this loading.

The fact that the yield point of the steel reinforcement is taken at 55000
pounds is very conservative, as in all probability the. yield point will be
higher, and also that if care is exercised in bedding and filling around and
over the pipes, the bending moment will be materially reduced, thus giving
an additional margin of safety.




Comparison of Physical Characteristics of
Massey Reinforced Concrete Pipe
and Cast Iron Culvert Pipe

o AREA OF OPENING THICKNESS WEIGHT PER LINEAR FOOT WEIGHT
s SQUARE FEFT OF SHELL ST e PER LINEAR
Lol iy Dt 2 2 FOOT PER
0 5Q. FOOT OF
VERTICAL Excess OPENING
Massey 3 s 4
Pipe Reinf. Cast Reinf.
) over Conc. Iron Conc.
Cast | Reinf. others | Cast Reinf.
Iron | Conc. : | Tron Conc.

3 6
16" ; . 429%
20" 31%
22" 28%
24" 27%
28" 22%
347 16%
40" : 14%
46" 10. 2%
52" 14. 11%
64" 2. 9%
76" 30.3 7%
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Attention is particularly directed to Column six in the above table showing that the
Massey Reinforced Concrete Pipe gives a much larger waterway than any other pipe.

SHITddNS AVMTIIVYH

VIEW OF OUR MINNEAPOLIS ((SHOREHAM) PLANT

We carry a large stock of well-seasoned pipe at all of our plants and are prepared to make immediate
shipments from standard stock.




G 0)

ANVAINOD AEHSSVIA

REPLACING A" PLATE GIRDER BRIDGE WITH MASSEY 72 CULVERT PIPE

SHARIEAR R AR SEARY /NS

COMPLETED BRIDGE: No more rumbling noise; no more maintenance; fireproof; s not effected by elements and will last forever.
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. COLLINS, TREASURER
C. F. MASSEY, PRESIDENT ANDREW CHRIST, JR., SECRETARY R. J

C. F. Massey Company

REINFORCED CONCRETE PRODUCTS 50 CHURCH STREET

NEW YORK

. .
ILLUMINATED WARNING SIGNALS Ballway Supphes EACTORIES:

MASSEY BATTERY WELLS CHICAGO, ILL.

GENERAL OFFICES
MASSEY BATTERY CHUTES MINNEAPOLIS, MINN.

CULVERT PIPE PEOPLES GAS BUILDING, CHICAGO MEMPHIS, TENN.

PORTABLE CONCRETE HOUSES DES MOINES, IOWA
POLES, PILING AND POSTS NEWARK, N. J
SPOKANE, WASH.,

CHICAGO. Febr.l6th,1914.

M wr I el 3o
Mr. W. L. Darlin

Northern Pacific
8t. Paul, Minn.

Dear 3Sir: -

I hs favor of Febr.lOth,

covering prints of cast iromn pipe forms, for which

please accept my thanks.

Yours very truly,

N2 24

F

{‘K»i/,.:"-tl 4,/ &

Sl & Vil dll =5 2 5 ’

President.




s Tebruary 10th., 1634,

@, ¥, lpnasy Opmpany,
Paoplen Gas Building,

Ghiengo, Illinois.
Gantlenen:s

Replying to your favor of the 24th. ult:

I bog %o hand you herewith blue print
relative to ocast iron forms for concrete.

¥r, Bell, the inventor, I understand has
alreddy applied for papers for pnatent to eover.

Yours truly,

Chief Engineer.




Mr. W. L. Darling:

Your meme on the attached about cast iren forms

Tor cencrete pipe.

I see no objection te furnishing these prints te
the Massey Company, but suggest that you call their attentien

to the fact that Mr. Bell made application semetime ago for
a patent cevering this ferm of censtruction. Yo

H. E. Stevens. L




Saint Paul, February 6,1914.

Mr, W, L, Darling,
Chief Engineer,
Dear Sir:=
I am enclosing Mr., Perkins' letter of the 2nd %o
which is attached letter from the C, F. Massey Company
requesting prints of shiinkable cast iron cores and forms

as used at Auburn.

Yours truly,

éﬁz?”22%2;/%5?4712211:5“‘*

Chief Eng'r of M. of W,




Tacoma, Washington, February 2, 1914.

o

of llaintenance of Way,

Paul, Hinnesota.

handing you herewith a letter from

o

the C. . llassey Company asking for prints covering

the cast iron cores and forms used at

concrete plant; also a print showing

i Ffarratin 4+
iniormation To

e & i
to then?

faintenance of Way.

LVP-w

2
erncl.




C. F. MASSEY. PRESIDENT ANDREW CHRIST, JR., SECRETARY R. J. COLLINS{"\'«QEASURER
R

C. F. Massey Company

P
X

) - MANUFACTURERS OF \L\’ J ‘
i \éis'rt-:aN Oﬁwn\

\\. REINFORCED GONCRETE PRODUCTS cmcu\s*m%r\:‘

ILLUMINATED WARNING SIGNALS Rallwuy Supplles FACTORIES:

MASSEY BATTERY WELLS cchA
MASSEY BATTERY CHUTES PEOP s ZE:SER;L bl MINNEAPOI—JS MINN.
CULVERT PIPE OPLE UILDING, CHICAGO

MEMPHIS, TENN.
PORTABLE CONCRETE HOUSES

DES MOINES. 1O0wa
POLES, PILING AND POSTS NEWARK, N. J.

SPOKANE. WASH

CHICAGO. Jan. 24th, 1914.

L.N.Perkins, Engr.i.ecf W.,
Northern Pacifie Railway,
Tacoma, Washington.

Dear Sir:-

Sometime ago our Mr.Christ, when in
Auburn, Washington, had the pleasure of vieiting your con-
crete plant and became very interested in your methods of
making concrete pipe with a shrinkable cast-iron core.

I have been requested to investi-
gate the possibilities of using cast-iron forms in cnnpection
with the munufacture of conerete pipe and would appreciate
very much if you could furnish us with blue prlnts or any other
information regarding cast-iron pipe cores or forms

Thanking you in advence for any in-
formation you may furnish us on this subject, we are,

Very truly yours,

. F. MASSEY COMFANY,

?ﬁ//%/m

nngineer. /




4

Mr, W. L. Darling,

Chief Engineer.
Dear 8ir:

Referring to your letter of January 1l4th, in
regard to Auburn concrete plant:

Arrangements have been made for the Engineer

of Maintenance of Way to take over the operation of

this plant in order- to get out the material required
for this season's work covered by Form 134,
Yours truly,

GO Nk

Chief Eng'r of M. of W,




Tacoma, February 9, 1914.

Mr. W L. Darling,
Chief Engineer,

St. Paul.
Dear Sir:

About turning the Auburn Concrete Plant over to
the Operating Deparment:

When I was in St. Paul last fall, I had a talk with
Mr. Mayer about the method of handling at such time as trans-
fer was made, and it is my understanding that it will be
necegsary, to properly clear the accounts, to have an A.F.E.
made to cover the installation of the plant and the operation
during the time it was handled by the Construction Department,
charging té this A.F.E. the entire cost of Construgtion and
operation and crediting the A.F.E. with the value of the
output of pipe, piles and sand and gravelg charging them to
~the various accounts benefitted.

Will you not please take up with Mr. Mayer and
ascertain just what method is to be used,so that I can get

this in shape now that it has been decided to turn the plant

over to the Operating Department? ~8ee your letter of

February. 5th to Mr~. Balnchard.

Yours truly,

assistant Engineere.




8t. Paul, Minn,, Pebruary 9th., 1914.

Mr. J. C, Breedlove,
Assistant Engineer,
Tacoma, Wash,
Dear Bir:=
Replying to your letter of the 4th, inst;
I see no objection to turning Auburn cone

crete plant over to Mr, Perkins if Mr, Blanchard is

willing.

Yours truly,

Chief Engineer.




fit. Paul, ¥inn., Pebruary Sth., 1014,

r. 4, G, Hlanchard,
General 'anager,
'ncomn, “ashington,
Danr Girie
Heferring to your letter of the 2nd. inet:

I agree with you it would be better to turn

the operation of the Auburn plant over to lr., Perkins

in view of the fact that all construction pipe has been
furnished,

iy, Preedlove will arrangs with iy, Perkins to
wake the necessary check wheanever you desire,

Yours truly,
Chief Sngineer,

Geo, 7. Slade
f:., oy ..'urt.

e B, Parkine,
J., €, Broadlove.




Tacoma, February 4, 1914.

"r

¥Mr. W. L. Darling,
Chief Enginéer,

St. Paul.
Dear Sir:

See Mr. Blanchard's lettg; of February 2nd about
turning the apuburn Concrete Plant over to the Operating
Department:

Will you please advise if it is all right to
check up and make transfer to Mr. Perkins? I have an
inventory all in shape ready for Mr. -Perkins' check
as soon as I receive your advice.

Yours truly,

[

\ -

s

24 s i
Asgsistant Engineers




February 2, 1914.

iie

have had some correspondence with the
Mr. Slede, relative to the operation
plant, calling his attention
should be made about 1500
feet of 24 inch reinforced concrete pipe,
1500 linesl feet of 36 inch pipe and 4125 lineal
feet of concrete piles, which will be regquired for
meintensnce work during the yeer 1914.
believe you decided and instructed
Breedlove to c¢leose down the plant, which was
cause of my letter to Mr. Slade of Jenuary loth,
in which I suggested that the plant should continue
operation so that we could get out the material’
for necessary repairs and renewals, or especisally

until we could start our steam shovel again, perhaps

abdut March lst, at which time wewill take & ocut

the pit where the concrete

afford better operation of the




qr. Darling - 2

Mr. Breedlove .hss been anxious to transfer
the operation of this plant To the Ope rating Depeart-
ment, and I have suggested that he continue its
operation at least until next fall.

lir. Slade wrote me under date of Jenuary
28th, that in view of the faet that the plent has
now been cloged down, we had better let the matier
rest in sbeyance until we have teken out the steanm
shovel cut and mpde the pit suitaeble for further
use by the concrete plant force, when the work msy
be again undertsken.

T see no objeetion to turning the plant
over to the QOperating Department, but do not believe
the divjsion_Superintendent\or his staff have th
time or are competent to give-it the necesgary
superviSion, and if agreeeble to you, I would suggest
that the plant be ‘turned over to the Operating De-
partment under the supervision of Iir. Perkins and
his office, end if this arrangement is made, it will
be necessary to mgke a check of the equipment
between llesers. Breedlove and Perkins, so that the
matter can be formelly turned over.

Will you please advise¥

mes?g@L

Cy.Mr.Slade. -

Ler .B'll'l‘t- : ~ » - 5 ¢
s 3 1 Genersl llanagere.
Mr.Perkins. JCB = o




Tacoma , January 21, 1914.

Mr. Wo L. Darling,
Chief Engineer,
s St. Paule.
Dear 8ir:
See Mr. Stevens' letter of the 8th in reply to nine
of the 3rd sending in plan showing method of constructing
the round reinforced concrete piles. I attach hereto
blueprint revised as indicated in Mr. Stevens' letter, the
revisions showing the manner in which the piles are actually

constructed at Auburn.

Yours truly,

)

~ /

JCB-A QW'Z/gﬂ Bl e 5oy ﬂ,é w =
Copy %o Mr. Stevens with B/P //7/ Assistant Engineer.
/

=
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Tacoma, January 19, 1914.

Mr+ W, L. Darling,
Chief Engineer,

St. Paul.
.f/”’

Dear gir: T /
Your letter of the 1l4th with copy of §ng/letter
to Mr. Burt under the same date about the Operating Departe
ment taking over the Auburn concrete plant:
I took this matter up with Mr. Blanchard on
January 14th, suggesting that, as the plant has now been
closed down, it is an opportune time to turn it over to

the Operating Department.

Yours truly,

VI, 90

Assistant Engineer.







Tacama, January 1€, 1914.

Mr. W. L. Darling,
Chie f ®ngineer,
» St. Paul.
Dear Sir:
Your letter of Jamary 9th advising to close down
the Auburn concrete plant was received on the 13th and I
arranged on that date to stop making pipe and keep the force
at work on the 14th and 15th loading out 50 pieces of 36-inch
reinforced concrete pipe for which I had received orders from
the Store Department to be shipped to Smeltz, Oregon, on
J. L. Deforce's requisitions, also dismantling boilers,

screens etcs., and fixing up for storage.

: Yours truly, (fy7/i:)
JCBaA ; e e
Assistant Engineere.







8aint Paul, Minn., January 14, 1914, VLD-0

Mr, A. M, Burt,
Chief Znginear laintenance of Way.

Dear Bir:a

Please note the attached cooy of message from Mr,
Breedlove relative tn keeping a watehman at Auburn to take gare
of the material and supplies for the concrete plant, which is
to be clemed down, 3

These plants are generally handled by the Engineers
of Maintenance of Way, but Mr. Breedlove on Acdcount of having
80 much work on the Point Defiance Line and construction work
under way north of Seattle has handled the Plant until this time.
I suggest you discuse this with the Ceneral Manager with a view
of determining whether the Coerating Department should take gver
this plant/and operate it. Nr, Braedlove's work will be mo
nearly through when apring opens up again that the plant sheuld,
of course, be operated by the Zngineer Maintennnce of Way.

Mr., Breedlove will, of course, keep this watehnan on
H ) b

his roll until such time as the Operating department decide

whethar they ‘cr‘re.tg take it over.

Yours truly,

Chief Engineer.




January 14, 1914,

coma, Washington,

tainaed there until

auch tline as ha gan he reli of the In this connection

pleage ngte % \ttached copy of lettar nave juat written Mr,

Burt eni

Yours truly,

Chief lingineer,




Form 1386

TELEGRA“ All Railway Messages ranst be written in ink on these blanks, which mu nnt be used for othbr purpeses, and these for
®  parties on trains (\\v.m trainmen) enc) 3¢ 1 , personal signal of

ing and nuu\mx operators 1 fhice and name of rec T -
/hi their ]mlhm( ot would ! tl ¢ 11 £ y tra nail, or which appear
essarily long Opcrktur\ arg required tu attac h a copy to ! orm 238, a

RV e Sty =
Seattle Wn Jan 13th 1914.
Rx¥zMx W.L.Darling,
St. Paul Minn.
Your letter ©th. about closing down work at Auburn concrete plant

think we had better arrange to keep watchman on hand wish you would

adviee if I am authorized to do this paying watchman $2.00 per day.

&

J.C.Breedlove.







Saint Paul,

Mr, J. C. Braadlove,

Agsiatant Enginser,

Tacoma, Washington,

I N'Ji;

at the Aubur

adviase

ol | o
‘lensa

._"’.
A
e
- d

when done,

Minn, January 9, 1914.

YLD0

you would arrange

congrets plant.
Yours truly,

Ohiaf

mnoineer,




Referring to the attached:
In view of the extra expense which will be involved if we
continue to operate the Auburn concrete plant under the present un-
satisfactory condjtions with respect to the face of the pit, would

it not be better to close down the work there as spon as the material

which is absolutely necessary to fill requisitions already made has

been completed?




'y

Saint Paul, Minn., "January 8, 1914, HES0

C. Breedlove,
A#sistant ¥ngineer, Tacoma, Wash,
Dear Bir:.

Your favor of the 3rd showing a plan for round conerete

r. Bell adwiseé me that the pilems built st Auburn
were not oconstructed as shcwn on this olan. The flat spacing
bars were stagmered, being placed alternately on vertiesl and
horigontal Yars; the bars were then reveolved 45 degrees mo that
a ¢learasgpening ié lelt at the top of the faorm for nouring
éoncr&te. This opening being only four inches in width in the
round form makes it quite esmential that the barsm be so placed
in order to get roam for pouring the

The hooping was nnt‘wrmqgaﬂ arcpnd 4421 bar, but was
wrapped sround one bar and ¢ ato 5~; p outeside of

the remalninge 5 ne &n i with a4 wran about

the stnr

ie betier
gtill b=i:
the pian

prints wit




Form 1388

TELEG“AM All Railsvay 1 must be written in ink on these hllnks. shich must not be used for other purposes, and these for
®  parties o (except trainmen) enclosed in sealed envelopes. The exact time sent, - ed, personal signal of

pding § m] recdivi nt operators fice and name of receiving station must be entered in proper spaces i 2Ty ance.
Aft S\ T i would ha rved the Compans intere: as w f sent by train mail, or which appear

unnece f l;' ! a8 ' Are require ¢ h a oc to Form 238, and forward same to Supe 11;1!!-1\-Ilnt of Telegraph.







FORM 1386 \
C

; ' E L EG RA M All Railway Messages must be written in 1nk on these blanks, which must not be iged for other pus puscs, aud ®
. . = for parties on trains (except trainmen) enclosed in sealed envelopes. The exact ime sent, time received, pd
al signal of sending and receiving operators, call of sending office and name of receiving station must be entered in proper spaces in every inst

After transmitting telegrams which in their j udgement would have served the Company s interest as well if gent by train mail, or which ag
unnecessarily long, operators are required to attech a copy 1= Form 238, and forward same to Superintendent of Telegraph.

NUMBER |REC'D FROM| SENDER [RECEIVER| TIME REC'D | DATE REC’D' TIME FILED | NUMBER {sam To]ﬁiirsieui'r SENDER |RECE(”

I . | | SN | L : | | l

FROM 8t. Paul, January 6, 1914, WLDaO TO J. C. Breedlove

DATED .1 AT Tacoma, Wash,

>

My wire to you 5th not proaefiy answered, Question is as to
necessity of taking out ten thousand yards material now. If this
work is not done will your plant have to shut down, or will it
materially incrense the cost of getting out wmaterial for work
authorized. " Ans. agk.

Y., L. Parliing 918 a,m,







Form 1386

2 7]

c on these blanks, which must not be used fr)r other purposes, and those for

TELEGRAM All Railsvay Mes s must be 3 te
parties on trai )t trainmen) enclosed in seale d envelopes. . Fheexact time sent, time received, personal signal of
sending and receiving operators, call of sending office and name of receiving station must be'entered in proper spaces in every instance.
Af Lr[ x telegrams which in their judgment would + served the Cefpany’s interests as well if sent by train mail, or which appear

unnecs perators are required to attach a to Form 238, and fo! 'nrd aame to SA,-- rintendent of Telegraph.

T'\!'
Tacoma, Jan. !

e o
S": o d J.h]. ©

Your wire date about Mr, Blanchard's nessage to Mr. Slade roving

16,000 vards of gravel at Auburn conecrete plant at cost of 36500,

¥hen orerating deparment cut steam shovel in at Auburn about 1two

ne half ronths ago to get gravel for work North of Deuttle,

) 8%

I asked 0 as to take the
i = encrouching

been piled up alongside and is now

waste nmaterial that has

on the loading track. Mr, Richards thought output would be too slow

if this was done although developed they could have gotten




Form 1386

TELEG RAM £ ailtva ) 1ust be written in ink on these blanks, which must not be used for other purposes, and those.for
®  parties i inmen) e 1 i led 7 i i i

n) enclosed in sealed envelopes. The exaot time sent, time rpcen'ﬂrl, personal signal of
operators, call of send ¢ me of receiving st yn must be entere d in proper spaces in every instance,
telegrams which in their judgment wonld h ve gerved the C nmp any'’s interests as \wll if sent b}, train mail, ot which appear
unnec s 7, operators are required to attach a copy to Form 238, and forw 1r£[ game to S\Lpfnnmmjr nt of Teleg

out just as much here as *they uid whe hovel wae cut in. It is
ny understanding that the material is sti nesded for orerating
Dept work and it will st no more to get it o Tlace

other so may just as well clean up past the pl Did

0 take this me ' if it was not needed for their work.

' 1 $ ST e o APe L 442 R
10,000 yards nmateri will about represent as narrow a cutting as

the shovel could make although nowhere near that amount of material

L&

o

is necessary to be moved so far as ple is ~onecerned.

Breedlove 104brnm




or other purposes, and shose f¢
ecei personal signal o

A Saint Paul, January 5, 1914. WLD-0

J. O, Breedlove
Tacoma, Wash,

Mr. Slade has measage from Blanchard saying you want shovel to
do ten thousand cu, yda. of work at cost of sixty five hundred
dollars, for the pipe work. This is firat Information I have
on matter Wire me quick what is situation and whether the
expendi ture is actually necessary

i A pariing 1110w




Tacome, January 3, 1914.

: , % tff’
#r. W. L. Darling, . Q\) \
Chief Engineer, ii
St. Paul.
Dear 8ir:

I do not find that plans have ever been made

showing the circular reinforced concrete piles which w

are making at Auburn, the general plans of these piles
having been the octagonal shape as per plans dated Office
of Bridge Engineer, April 28th, 1909. That plan has
been used in making up the attached plan, the only change
in which is the shape, cuantities of concrete and weight.
Will you please have this checked over and see .if it is
all right? ¢
. Yours truly,

; //

%512 o S trany P

Copy to Mr. Stevens with B/P L Assistant Engineer.
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l Tacoma, December 29,,1913"%5“

X

|
e
\
Mr. A. R. Cook, \\‘ }

4

Prin. Asst. Enginmﬁri%f

Tacoma. {\fsi}\{
\VIViER

Answering your imquiry of December 20th about cost

Dear S8ir:

of washing, screening and loa ing sand and gravel at Auburn:

I have to advi.se as follows!: For the 9425 yards
we have washed, screened and loaded to date the cost has beeén
as follows:

Fof Plant,

For Supplies,

For Labor, 9
Total,

Of the above, however, the plant charge of 4.5
cenig will have to be distributed over the entire amount of
sand and gravel which we may get out from this plant, and I
think for your present purpose should be digregarded. On
the item of supplies, 2.6 centg is freight, or a theoretical
charge, so that the actual money cost wes 40.35 cents per
yards This cost was increased quite a pit by the almost
daily changes requested on delivery by ¥Mr. Krumm and with
anything like regular delivery the cost should be reduced.

The above is the cost F.0.B. cars at the plant.

Yours truly,
JCB=-A (Signad) J-

Copy to Mr. Darling. Vv Assist ant Engineer.
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Saint Paul, Dec. 19, 1915, WLD.D

My, A, R. Cook,
Prineipal Assistant Engineer,

4

Tacoma, Tash.

Confirming my wire of today which reads as follows:
fContract for the substructures of 2lgt and 185th fOtrest viaducte
awarded on the basgis of the railway company furnishing sand and
grayvel from Auburn, and ceament to be purchassd. liake requisi.
tions quiokly for enrly delivery."

I have just written teo ir. Breedlove aboul delivery
of thies material, as per sopy attached,

It is very impovtant to get thepe recuisitions in
early as the ocontractors are to start about the first of the

year and material should be on hand ao that there will be no

delays., Will you plense gece that the necessary reguisitions

are promptly forwarded and arrange with ly, Breedlove and the

Agsistant Purohasing Agent 8o as to get proper dalivery of
matarial,

Yours truly,

Chief iIngineer




Saint Paul, Dec. 19, 1813, WLD.D

Mr, J. C, Breedlove,
Assistant Sngineer,
Taaonma.
Dear Sir:

Raferring to your letter of the 14th instant with
raquisition for 175 pieces of reinforcing steel, for the
175 reinforced concrete piles;

I think I covered this gquestion vretty thoroughly
in my letter to you of the 12¢th instant, showing authority
Mr, Slade has given for work that can be done at the Auburn
plant.

In this connection, there hasibann recently awarded

to the ¥idell Company contract for 1l5th and Z2lst Street viaducta.'

Tacoma, the railiay ecompany to Turnish cement, sand and gravel,

the sand and gravel from Auburn on requisition from MNr. Cook.

You should have your organigzation in shape, therefore, so that
you @an furnish the necessary sand and gravel to Mr, Cook ns
rapidly as needed., I wish you would take up with him and

agree on sbout when and at what rate thia material should be
deliverad. It should be delivered to The Widall Compsny on board
cars &{ the site of the work, and be properly graded for the

di fferent mixturas to be used,

Youre truly,

Chief ingineer




Tacoma, December 14 ~B.
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Mr. W. L. Darling,

. WM
Chief Engineer, 7

St. Paul.

Dear 8ir:

I hand you herewith my recui

ion No.« 351 covering

?

reinforcing steel and bars necessary to make the 17
of reinforced concrete piles indicated iy
N

5 pieces
d in your letter of
vember 27th.

If the work has been authorized

willyou not please
hurry this material all possible, as We can make piles much
wore economically if we can do it in connection with the
manufacture of concrete pipe?

1 had planned to make, in addition to orders for
pipe, 100 pieces of 24~inch pipe and 100 pieces of 36=inch
pipe for stock

purposes, but so far have been unable to get
anything like this amount ahead for the reagon that I am
ontinually receiving orders from the Store Department to make
and ship out pipe for the Operating Department.

I have on my deésk now orders

from Mr
dated Decembe

. Wakefield

9th for 184 fect of 36-inch pipe and 32 fcet of
24-inch pipee

I have been filling these orders, although I do not

believe I have ever taken up with you to see if it is all right
to do s0.

Yours truly,

Aggistant Fngineer




8t. Paul, December 12, 1913. WLD.D

Mr, George T. Slade, (‘////////
First Vice President.

Referring to your memorandum llth instant.

I have arranged with Mr, Breedlove to continue
operation of the concrete plant at Auburn. But I think
perhaps you misunderstood my letter of the 9th instant:
the #2500 cash expenditure applied merely to the 4125
feet of piles, but not to the work needed on Form 134
for the coming season.

Unlegs advised to the contrary we will go
ahead on the basies of your letter, and manufacture the

AR

neaded material.

Chief Engi;]er

3




Bt. Paul, December 12, 1213. WLD.D

My, George T. Slade,

Firet Vice President.

Referring to your memorandum llth instant.

I have arranged with Mr, Breedlove to continue
operation of the conerete plant at Auburn., But I think
perhaps ydu misunderstood my letter of the 9th instant:
the #2500 cash expenditure applied merely to the 4125
feat of piles, but not to the work needed on Form 134
for the coming season.

Unless advised to the contrary we will go
ahead on the basis of your letter, and manufacture the

needed material.

Chief Engineer




December 12, 1913, WLD.D

Mr, J. C. Breedlove,
Assistant Engineer,
Tacoma.
Dear Sir:
Referring to your letter of the 3rd instant
relative to material for stock at Auburn.

You can c¢ontinue the operation of the plant

with the idea of filling out stock enough to complete

Form 134 work for the coming year, which is approximately
1500 feet of 24" and 1500 feet of 36" pipe. Also

arrange to make the 175 piles, aggregating 4125 feet

if it does not exceed $2500 cash expenditure.

Yours truly,

Chief Engineer




Paul, December 11, 1813,

e

Replying to your letter of December 9th with reference

Mr, W. L. Darling:

to the Auburn concrete plant.

I think that in view of the fact that we now have an
organization at Auburn, it would be a good idea to continue the
plant in operation until we have provided enough pipe and piling
to take care of the probable requirements in connection with the
Form 134 work to be done on the West End in 1814, and upon the
understanding that you will not exceed an expenditure of $8,500
for this purpose, I am willing that the operation of the plant
should be continued until either that amount has been expended

or the needed material has been manufaetured.




8aint Paul, Dec, 9, 1913, WLD.D

Mr., George T. Slade:
The Auburn concrete plant is now carried on
Mr, Breedlove's roll and amounts to approximately $1000
per month. All construction requisitions have been
filled. There is on hand 35 lineal feet of 24" pipe
and 238 feet of 36" pipe available for requisitions
next year., There are also in stock 560 feet of 24" and
511 feet of 36" being held for the Kruse-Edgecomb work.
There will be needed on Form 134 approximately

1500 feet of 24" and 1500 feet of 36" pipe. It would

be advisable, also, to make 175 piles, aggregating 4125

1ineal feet, at an approximate cash expenditura of $2500.
Will you please advisme whether operation of
the plant should be continued or closed down.

w¥. L. Darling
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TELEG HAM All Railway Messages must be written in luk on these hlanks, which must nor be used for other purpeses, and those for
F - parties on trains (except trainmen) enclosed in sealed envelapes. The exact time sent, time received, personal signal of
sending and receiving operators, call of sending office and name of receiving station must be entered in pYoper apaoces in every instance.
After transmitting telegrams which In their judgment swould have served the Company's interests as well if sent by train mail, or which appear
unnecessarily long, operators are required to attach a copy to Form 238, and forward same to Superintendent of Telegraph.

A - 3.2 RSN
St Paul J.C.Breedlove

Dec 8 1913 Tacoma
Solomon 8th, Wish you would consult with Perkins and
see about how much pipe will be needed on Form 134
work coming season and wire me results,

¥.L.Darling




Form 1386 iﬁ
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jTELEG“Am All Railway Megsages must be written in ink on thens blanks, which must not be used for other purposes, and thaose for
3, ®  parties on craing (except trainmen) encloged in sealed envelopes. The.exact time sent, time received, personal signal of
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lmnccu—ﬂ' long, operators are required to attach a copy to Form 238, and forward same to Superintendent of Telegr:

Tacoma Dec 6 th 1913, MeL,Darling

F,
/

8t . Paul,

Browsing five pieces 24 inch and 34 Pieces 36 inch pipe in Stock
at Auburn in addition to this have bighty pieces 24 in. and 73

pleces 36 in which are being held for Mr, Cook's work Edgecomb

to Kruse Spur until Such time as he can handle ' it on the Ground
This could be used in emergency Elsewhere and additional pipe made
to replace as understand Mr, Cook Cannot take delivery until Next
Spring. To get effective length of pipe multiply number pieces by

Seven and seven tenths feet.eeesele Co Be seses BH5 AN 7R
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TELEG “AM All Railway Megsages must be written in juk on these blanks, which must noc ba used for other purpeses, and those for
®  parties on trains (except trainmen) enclosed in sealed envelopes. The exact time sent, time received, personal signal of
age g’and receiving operators, call of sending office and name of receiving station must be entered in pYoper spaces in evary instance.
After transmitting telegrams which intheir judgment would have served the Company's interests as well if sent by train-mail, or which appear
38, and forward same to Superintendent of Telegraph

St Paul ‘ J C Breedlove

Dec 6 1913 Tacoma

How much concrete pipe have you in stock at Auburn

and what 1is it,

w.L,Darling



Tacoma, December 3, 1913. :
rige-F FICE OF
: “».‘-”Er ‘:m"\l"fﬁ#
Dgc :
AT ,. 1913
Mre We Do Darllng, | W{ 2 r
Chief Engineer, :

PAC, 3y

St. Paul.
Dear Sir:

1

\

L .
Yours of the 27th in reply to mine of the 15th about

reinforced concrete piles to be made at Auburn for *stock:?

I note ¥Mr. Stevens recommende making 175 piles
agegregating 4125 lineal feet.

mhese piles cost about
$1.00 per foot and the

m

cost

to the Company. would represent
about as many dollars.

Counting material which we

have on hand, the actual
money expenditure yet required would probably be not to
exceed $2500.
s
As soon as you can, I will be obliged if you will
advise me if I am authorized to go ahead and make the piles.
Yours truly,

. /_C/
CD/H’L Ly

Assistant Engineer
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On Yellowstone Division, Nov. 27, /1913,

My, J. C, Breedlove,
Assistant Engineer,

Tacoma, Wash,

Replying to your letter of the 15th instant:

Please note attached copy of letter from lr,

Stevens to me of the 26th instant, in which he recommends
the manufacturing of 175 concrete piles. Will you please
advige about how long it will take and what it will cost
80 that I can get it approved.

Yours truly,

Chief Engineer




Saint Paul,November 26, 1913.

chief Ergineer.
Dear Sir:=-
Your memo on the attached letter from Mr. Breedlove
suggesting that we make up a stock of reinforced concrete
piles at Auburn.

I think this would be an exce

the better thev are. One of the grestest objections
uging concrete piles in & design, is the fact that we
have heretofore experienced more or less delay in getting
them turned out. I would suggest that we make up the
following ligt:

26 piles 15' long

50 n 20 ! n

5O ™ 25" .

50", S0t A

It may be that we ean use some concrete piles to

advantege in the construction of the 15th and 21st St.
Viaducts. This can be determined after the excavaetions have
been opened up and we find out the comparative costs of
excaveting to groundﬂlevel and using wooden piles as compared
with the cost of sghallow excavetion and using concrete piles.

Yours truly,

Bridge Engineer.




Tacoma , November 15, 1913.

Mr. W. L. Darling,
Chief Engineer,

St. Paul.
Dear 8ir:

Before we close down the Auburn concrete pipe
plant this winter, I woyld suggest that we make, say, 100
or 150 reinforced concrete priles of such lengths as the
Bridge Engincer thinks would be ﬁost likely to be used
during the coming year, so as to insure having piles well

seasoned before they ar & needed.

Yours truly,

Assistant Engincere.

7\1 i 5%(_}' ‘1“1%‘0_9(“_‘,7 é/é: T Ay o{,j-;
/ 7
LA I e VLB LT




Tacoma , segpﬁmber 25
d«\i\
.( \,P
AN e
3 z??,
i s
O
Mr. W, L. Darling “ h
b ] /
Chief Engineer,
St. Paul.
Dear Sir:

At the Auburn concrdte plant there are four

extra cast iron outside forms for 24-inch pipe. The inside

forms for these pieces have never beer made. guggest that
you k-ep these in mind in case you require additional forms
at Glendive asg they could doubtless be used there to good
advantage, getting the i side forms to go with them.

Yours truly,

JCB=p ' W

Bssistant Engineer




Tacoma, September 13, 1913.

Mr. W. L. Darling,

Chief ‘Engineer, (J///

Ste. Paul.

Dear Sir: N \i; g‘

Answering yours of August 29th concerning my ietter
of the 25th with statement of cost of concrete plant at Auburn,
which statement gives #15083.83, and my report of July 3rd,
1912, in which this figure is shown as $10725.47.

The discrepancy is noted as follows: $375.06
due to Engineering was due to our assuming that amount for
the length of time that the plant would rune. In the forms
themgelves there is & difference of $1145970. our statement
of July 3rd included the cost °f the forms per bills rendered up
to June lst; 1912, from the best information we could get from
South Tacoma store, and of the above amount additional $373.91
is a Store Expense item and $771.79 is actual outlay according
to the gills rendered by South Tacome Store. There is an
additional charge of $999.81 for transportation of men and
material, part of which is accounted for by the new rule to
charge freight on material from the store department from the
point of criginal shipment to the Store and from the Store

cut again.




This addition also includes charges on forms sent
from South Tacoma to Auburn. Rental of Equipment was over=
looked in my statement of July 3rd and amounts to $198.55.
Viscellaneous items on bills received since the statément
of July 3rd was made up include $427.10, covering cost of
& dump car, cement in foundations, some additional tools
and difference between estimated and actual cost of pipe
fittings and other supplies received from South Tacoma.

Our estimated cost was made up at that time for the reason
that we did not have bills from the Store. The last state-

ment &lso included cost of extension for making piles,

amount $1212.14. The items noted above total $4358.36,

which, added to the $10725.47, makes a total of $15083.83,
as shown on statement sent you August 29th.
Yours truly,

Dictated
JCB=A

Asgistant Engineer.




8tPaul August 29th 1913.

¥r.J.C.Breedlove,

Asst. BEngineer Tacema Wash.

Dear Sir=

Referring teo your letter of the 25th with stat ement eof

cest of the econcrete plant Auburn as $15,083.83. These figures
de¢ not agree with the figures of 410725.47 furnished in yeur
letter of July 3rd 1812, please explain discrepancy.

Yours truly,

Chierf Engineer.




Tacoma, apugust 25, 1913.

Mr. W. L. Darling,

Chief Engineer,

‘ St. Paul.

Dear Sir:

: Your messcge of August 9th about detail statement
original construction Auburn concrete plant:

I attach hereto such a statement on which is shown:%HJ

the cost of reinforced pile forms, trestle and other items
in connecfion with the making of reinforced concrete piles;

total amount $15,083.83.

Yours truly,

JCB-A { L'g
4 AV g 0 &

Enec Agsistant Engineer
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NORTHERY PACIFIC RAILWVAY COMPANY
' TACOMA -TENINO LINE

gtatement of Cost of Auburn Concrete Pipe Plant.

Freight Labor Material Total

Engineering 11.40 842.24 853.64
Transportation Men a/c 6-E 11.65 11.65
Grading 326423 326 .23
. Gravel & Sand Bin 129.90 429.85 232.55 792.30
Cement House 21 .48 115.62 108.27 245.37
Trestle . 6842 224,98  153.05  446.45
Guy Derrick 64.5"7 330.09 1428.64 1823.30
Screens 2.85 79.40 72.57 154.82
Moulding Platforms 53.08 307.95 208.45 569.48
Tool House 15.50 79 .76 79.93 17519
Steel Shed 20.35 77.12 95.78 193.22
Steel Racks 5.20 33 .94 17.28 56 .42
Well and Water Supply 50.75 617 .62 345.25 1013.62
Tools 44.7 16.53 432.21 493.51
Concrete Mixer 79.65 40.77 866.32 086.74

24" Pipe Forms ;
36‘ L] L]

687.90 138.68 4151.75 4978.33

Pile Forms 14.45 153.60 283.97 452.02
24" Pipe Mandrels 111.62 4.13 115.75
36" Pipe Mandrels 131.49 10.65 142.14
Privy 15.03 7.82 24 .35
Loading Track 287.80 138.99 515.71
Rental of Equipment 198.55
Bulkheading 67.80 134.07
" Conerete Pile - Trestle 130.08 153.47 |
Injuries to Persons 227.50

1391.94 4558.20 8707.64 15083.83
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NORTHERYN PACIFIC RAITLWAY COMPANY
TACOMA-TENINO LINE

Statement of Cost of Auburn Concrete Pipe Plant.

Freight Labor Material Total

Engineering

Transportation en a/b 6-E

Grading

Gravel & Sand Bin
Cement House
Trestle

Guy Darrick
Screens

Moulding Platforms
Tool House

Steel Shed

Steel Racks

Well and Water Supply
Tools

Concrete Mixer

24" Pipe Yorms ;
36" . ¥ "

Pile Yorms

24% Pipe Mandrels
36" Pipe Mandrels
Privy

Loading Track
Rental of Equipment
Bulkheading

Concrete Pile Trestle

Injuries to Persons

11.40

L 11+65

129.90
21 .48
6842
64.57

2.85
53.08
15450
20.35

520
5075
44.77
79+65

687.90

14.45

4.75
14.85

842.24

326.23
429 .88
115.62
224.98
330.09
79«40
307.95
79 .76
77.12
33+94
617462
1653
40.77

158.68

153.60
111.62
131.49

15+03

28%7.80

23255
108.27
153.05
1428.64
72.587
208.45
79.93
95478
17.28
345.25
432.21
866.32

415175
283.97
4.13
10.85
?7.82
138499

853.64
11.65
326423
792.30
245.37
446 .45
1823.30
154. 82
569 .48
175.19
193.22
56 +42
1013462
493.51
986.74

4978.33

452402
115.75
142.14

24.35
515471
198.55
134.07
153.47
227.50

1391.94

4558.20

8707.64 15083.83
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Form 3658
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Mr. J C., Breedlove,

Auburn, Wash,

Jaih G. Simensen,

QUANTITY DESCRIPTION OF ARTIGLES FOR WHAT PURFOSE

48 J¥t. 24" Concrete (ulvert Pipe lor placing
pire in bridpe 224-
1st List, Imp, 798

JLD«423

oo
sl T

Supply Agent.










Form 1386 3677 /

TELEG HAM All Railway Messages must be written in ink on these blanks, which must not be used for other purposes, and those for
-

parties on trains (except trainmen) enclosed in sealed envelopes. The exact time sent, time received, personal sn.u.ﬂ of
i

sending and receiving operators 1 of sending ofiice and name of receiving tion must be E_l’][L d in 1»1:)1&1 €s in every instance.
After transmitting telegrams whic h in their judgment would have served the Company’s interests as well if sent by train mail, or which appear
unnecessarily 19ng, operatars are required to attach a copy to Form 238, ”md forws Lfd same m %upr rinte; nrinut of Telegraph.

Ste P, J. C. Breedlove,
" - ”
August 20th, 1913.. COP N Yesea;

Your letter 15th tb Mr, Bisnshabd in Pegdrd o oonnsctien
with gravity supply pipe Auburd gPavei ple sahe fHeu té B¢, b
by mistaké. Posaibly intendsd copy for me . Will setais.

¥e Lo Darling.
RRG R
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Tacoma, August 15, 1913.

Mr. E. C. Blanchard,
General Manager,
s Tacana.
Dear gir:

gonfirming conversation with your office this afternoon,
- it seems necessary that we make a connection with the 10-inch grav=
ity supply pipe which follows the main line to Auburn, connection
to be made at the Auburn gravel pit, laying a four=inch pipe line
to our reinforced concrete pipe plant.

¥hen we installed the plant we figured that it was only
for making pipe for the Point Defiance line and I did not care to
go to the expense of laying a pipe line to connect with this water
supply so dug a well and installed a pump. We have been working
the plant continuously, however, for a much longer period than was
anticipated in the bginning and have had trouble all along in
getting sufficient supply of water, so that the gravity supply
would afford a much more economical operation and at the same time
a stable supply.

It is my understanding, fram investigation which I have
made,that you have an ample supply of water and the amount which
we will use, say from 19,000 to 20,000 gallons per day, will not
in any way embarrass youj also that you have no objections to the

connection being made.

I am today sending requisition in for the negessary amount




of pipe and as soon as recived will ask your water service man

to make the connection so as to,sure there is no interference

with your water supvly.

Yours truly,
JCB=A : fEiA

Assistant Engineers




Mr. W. L. Darling,
Chief Engineer,
0 St. Paul. ;
Dear Sir. é(“
I hand you herewith my requisition No. 2%5 for
1800 feet of 4-inch wire wound pipe good for 200 foot head,
this pipe to be used at Auburn concreﬁe plant in connection
with 10=-inch gravity water supply line which follows the

main line past the Auburn gravel pit down to the Auburn

Terminal.

We have been using a well which we dug at the time

¥he plant for making reinforced concrete pipe was started, dut
have always hai more or less trouble with it and 1atquy, since
we have been getting out sand and gravel for Mr. Krumm, we have
had to work it to full capacity and are now unable to get the
water needed. The pipe line will all be laid on Company right
of way and will give us a good supply of water at all times and
be, I am quite wure, more economical than trying to keep the
pump goinge

I wish you would arrange to have Mr. Cragssgweller
purchase the pipe locally so we can get delivery made promptly.

South Tacoma store has none of this pipe ip stock.

Yours -truly,
Wﬂ*fﬁm
Assistant Engineer.
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NORTHERN PACIFIC RAITWAY COMPANY.
Tacoma-Tenino T,ine

atatement showing cost of concrete pipe plant at Auburn
to yay 31, 1912.
Cost of plant:

Engineering, ¢ 467.18
Labor, _2631.84
Material, 3926.45
Transportation men, 11.65
Transportation material, 316.12
Injuries to persons, 227 .5o
Cast Iron Forms, material,1829.09
labor, 1096. 36
shop expenses, _219.28 $10725.47




Tacoma, June 2, 1913.

Mre We L. Darling,
Chief mngineer,
" Tacoma .
Dear Sir:
I hand you herewith my recuigsition No. 154 covering
one old locomotive boiler to be sent from South Tacama to
Auburn to be used in connection with the concrete pipe plant

at that point. rast year we got a boller from South Tacoma

which now needs extensigve repairs---more than can be made

economically at the plant, and I have arranged with Mr. Crosby

to sent out another old boiler to replace.

Yours truly,

Assistant Engineer




oOFPY

8aint Paul, May 17, 1913. WLD-D

¥r, J. C, Breedlove,
Asnintant Enginoor,
: Tacoma, Wash,

Dear Sir-

| In nrocordancs with your letter of April 24¢h
& ‘ha‘;xd you herewith blueprint of sketoh made by Mr,
Stsvenn to take the plmge of that acempanying your
. Ihtter; Rlso copy of Mr, Stevens' letter of the 1léth,
:; 7S, I think you will find the uhangea Mz, atwcnn
ot hna mudo will work out well,

Yours truly,

Ghief Engineer




reedlove's

¥osed driving cap
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Tacoma, ,pril 24, 191:5;, q\ 7

Mr. W, L. Darling,
Chief Engineer,
; St . Paul.
bear Sir:

I hand you herewith two blueprints each of two
different plans for driving cap for circular reinforced
concrete piles which we made at Auburn to be used at the
Nisqually river bridge and the Des Chutes river bridge. The:
plan dated April 19, 1913, is & plan suggested by Mr. Bell.
I doubt if this plan would give as good sstisfaction as the
one dated& April 21st, which is made more in accordance with
the plan for driving cap for the octagonal piles. Will you
not please advise which one you desire used, or suggest any

changes and advise me B0 that I can make requisition and get

driving caps made in time for using piles at bridge ends as

noted above?
Yours truly,

SN

/ assistant Engineer.
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Tacoma, Wash., May 6, 1913

\

Mr. W. L. Darling,

chief Engineer, 7/P4¢;
5t. Paul, Yinn. 4

3ir:

I hand you herewith statement showing in detail
cost of manufacturinglss inch and 24' inch reinforced concrete
pipe at Aubum, &s compared with the cost showrn on staterent
sent me with your letterof April 2l1st.

You will note that the cost of the 36 inch pipe,
exclusive of transportation charges and cost of loading pipe
on cars at the plant for shipment, and also deducting .0307
per lineal foot of pipe which is included in the depfeciétion
charge, is #1.8024, as compared with a cost of $1.8301 at
Clendive, or about 2 cents per lineal foot cheaper. Theé

cost of the 24 inch pipe, exclusive of transportation charges

and lapor of loading is #1.2619, as compared with #1.5549 at

Glendive, or .293 cheapen.

At Aubur we made during the period covered by
this statement, 3576 lineal feet of 36 inch pipe and>11348
lineal feet of 24 inch pipe. 3Some s8light additional cost
has been caused to the reinforcing, by reason of the fact
that we used 3/8 inch reinforcing rods which we had on hand
at Sopmnah and Centralia, in accordance with instruction s
in‘your letter of Jan. 23, 1912. Also, we have had to pu r-
chase locally from time to time triangular mesh that was

really longer than the vipe required, this in order to keep




\

the plant going for rush orders; so that, if we could have,

at all times, used economical materisal, our cost would have

%ﬁww
been slightly less at Auburn than it ww&%en&we.

Yours truly,

assistant Engineer.




\

NORTHERN PACIFIC RAILWAY

Cost of Pipe manufactured at Glendive & Auburm.

36" Concrete Pipe 5 T Ghew
Tin. ¥t i1, Fte
Glendive Auburn

$ .4577)

Pipe Proper
« 7051

Labor pipe forms
Gravel

Cement
Reinforcing

Misc. (for Auburn Plant
Includes coal)

Royal ty

Yard and equipment (for
Auburn Plant, supplies

«0198)
. 0826)
«1810 . 2682

. 3340 « 2857

« 0906 «1131

« 0500 « 0600

included, -1labor maintenance

charged to pipe proper)
also Mat'l Rep.Plant)
Forms othzr than labor

Salaries & Wages
Sub. ¥en & Animals

Stationery & Printing

Depreciation,
Cost material & Labor

plant & forms,
FPreight

Passes,

Freight on Material
& Supplies,

Loading out pipe,
Rental of Equipment,

L R b e e e et

24" Concrete Pipe

Labor pipe proper
" " Foms
Gravel,
Cement
Reinforeing,
Misc. (Inc. coal for
Auburn Plant,)
Yard & Equipment,for
Auburn Plant includes
Supplies, labor md
Mat'lpgyiintenmce Plant
A' |,
gt;lrms othjglggan Labor
8al & Wages,
Sub Men & Animals,
Staty. & Printing,

Royal ty
Depreciation

1.8301

laor

.« 0875
* 0099C

.1214)
.0318)
. 0015)

. 2284
- 0307
1. 8331
. 0014

« 3823

« 4299
« 0413
« 0015

) { & o N 3,

. 0244) . 4651
« 0600)
«1335

«1984

+1786
» 2420

« 0909 « 0752

. 0678
« 0098

+1213))
.0318)
«0015)

« 0500
« 3828

TLabor & Material Const.

Plant,& Forms,
Freight

1. 5649

1. 2824

coO




b :
c 0.

NORTHERN PACIFIC RAILVWVAY
(2)

24" concrete Pipe, Bon.
Lin. Ft. Lin. Ft
Glendivs Auburn

Bro't forward, 1.65549 1. 2824
Tabor loading out
« 0323

pipe,

Passes +« 0010
Freight on material
and Supplies,

Rental of Equipment,

« 2864
« 0002

Total cost Lin Ft. 1. 5049 1. 6023




Form 1386

1d..4d
TELEG RAM -83a b blanks, :h must not be used for other purposes, and those for
®  parties on traing ( ‘ @ pdfenvelopes. The exact time sent, time received, personal signal of
genging and receiving opetrators, call of ser fice { € 8 Bte must be entered in p T gpaces in every instance.
After transmittir § 1 ) jserve mpany's interes well if sent by train mail, or which appear
unnecessarily long, op ors are reguired to attach a copy to Form 238, and forward s#me to ¢ -rintendent of Telegraph.

J.C.Breedlove

acpma

ght charges included in Chapman's

reinforced pij at Glendive.

W.L.Darling
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TELEBRA" All Railway Messages must be written in luk on these blanks, which must nor be used for other purposes, and those for
®  parties on trains (except trainmen) enclosed in sealed envelopes. The exact time sent, time rcceived personal signal of
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After transmitting telegrams which in thclr judgment would ]m"c served the Company’s interests as well if sent by train mail, or which appear
unnecessarily long, operators are reautrc*d to attach a copy to l*orm 238, and fnr\x.u; same to bupmmtendf_nt of Telegraph.

Tacona Af k¥ 30-175 W.L.Darling

StPaul.
dee your letter 2lst. send terent cost

R + o oL 3 ¥ - P, N : 5 - 1 ;
1ps at (ziendive, ' 81 & narges included any ot

reedlove. 421 pu




Baint Paul, April 21, 1813, 7ID.D

Kr, J., C., Breedlove,
Assistant Engineer,
Tacona,
Dear Sir:
Replying to your letter of the l4th instant

relative to the coet of concrete pipe:

I hand you herewith a statement made vy kr,

Chapman, in his report of December 19, 1912, which I

velieve will give you all the information you require,

Yours truly,

Chief Lngineer




Tac ama, April 14, 1913.

}W.W.I.DmiM&
Chief Engineer,

St. Paul.
Dear Sir:.

Yours of the 7th giving statement of cégf of
reinforced concrete pipe for the years 1910, 1911 and 1912
at Glendive:

Will you please furnish detail cost so that 1 can
compare with simidar detail which I am having prepared here?
You will note on statement sent in that there are only three
items, viz.; manufacture of pipe, plant charge and royalty.
T should like to have a detail statement, particularly of

the items which enter into the cost of manugacturej; that is,

the unit per foot of length for labor, material, freight, etc.

Yours truly,

)
Ei
W el
Assistant Engineer.




8aint Paul, April 7, 1913, WLD.D
Mr, J. C. Breedlove,
Assistant Engineer,

Tacona,
Denar Sir:

Referring to your letter of the lst instant
relative to cost of concrete pipe made at Auburn:

\

Pleasa note the attached statément showing
cost of pipe at Glendive.

I underetocd that we were get f%u much better
results at Auburn, Can 1t be that you have got your

whole plant distributed to the work done this year, or

what i8 the cause of the additionnl cost?

\

Yours truly,

Engineer




Tacoma, April 1, 1913.

Mr. W. L. Darling,
Chief Engineer,

8t. Paul.

Yours of March 8th about cost of reinforced
conerete pipe which we have furnished Mr. C

Perkins from the Auburn concrete plant:

For the purpose of arriving at unit cost we

clogsed our accounts temporarily as of March 1lst and figuring

to that date, the cost is as follows: $1.60 per lineul
foot of 24-inch pipe and $2.30 per lineal foot of 36-inch
pipe and bills have been made on

Yours truly,

ssistant Engineer.




vUP ‘x

Saint Paul, March 8, 1913, reg-d

Mr. J. C, Breedlove,
Assistant Engineer,
Tacoma, Washington.
Dear Sir:
Mr. Cook is inquiring in regard to bills for
concrete pipe furnished him from Auburn. Will you pleasge
advise when thése bills may be expected.

Yours truly,

Chief Engineer




St. Paul,
Mr. W C, Smith,
Chief Engineer Maintenance of

Dear Sir:=

December R24th, 1912,.

Way.

The following is a report on finished concrete product

manufactured at Gglendive Concrete Plant

November 20th, 1912, together with a cor

for previous years,

REINFORCED CONCRETE

during the season ending

parigson with cost of maenufacture

PRODUCT MADE IN 1912.

No.Pcs. Kind No. of
cubic
yards

concrete

Total Unit cost Total Cost.
(Incl. depreciat-
ion &. 5¢ per 1.f,

royalty on pipe)

30 Complete S T Slab i
e ¥ $175.68 . $5276,57
106
39

38

spansy”’
16"' 1696 l. ft
20'6" piles 799.5 1.f.

29!6" n

11231 .,0 "

3616.5 1.f. 189 3.9969 3605 .24
48" Pipe
36 n n
24 " n

160 1.f,
L760° X LW
2208 1T«

4192 1.f.

30+
269 -
A e T
1266 - i

2.6968
1.8302
1.5548

431.49
3221.14

T B16066.98 ~

The distribution of costs in detail for the various kinds

of manufactured product are as follows: \

Reinforced concrete slabs mfg. 1912 cost.
30 complete spans single track slabs 525 = cu. yvas.
Per Span
$27.719
1.09%
«216

Labor, slahs proper,
Iabor, slabs forms,
Slab forms, other than labor,

$831 .57
32.90
6.48




Gravel, 3 283 .71 9.457
Cement , ‘ 695,78 " 23.193
Reinforcing, 1164.67 - 38.822
Moving slabs & misce 399.29 13,309
S8tationery & Printing, 4,62 154
Yards & Equipment, 207.86° 6,929
Salaries & Wag: s, 373469 12,456°
Subsgistence men and animals, 97«21~ 34240
Depreciation, 1178.79 99.293

$5276,67 ; T175.875

Reinforced coné;eteApilss, lifge 1912 cost.

106 pcs. 16'0"° 1695
39 'pca, 20'6"- 799.5 189 cu. yds.
38 " 29ten” 1121
; 5618.9 Xin. 1%L
Per Lin. ft,
Labor Pipe proper, 679 .00 2187755
Labor Pipe forms, 53.20 0147 -
Gravel, . 102,12 i .0283
Cement : ' 260,32 «07X9 "
Reinforeing, . 1069.46 .2951-
Pile forms other than labor, 7496~ .0022
Moving piles & miscellaneous, 160.90 00445~
Stationery & Printing, 3,19 0009~
Yard & Equipment, 141.95° .0393
Salaries ‘& Wages, » 255,34 0707
Subsistence men & animals, 66442 « 0184
Depreciation, 805.43 «22217

3600 .29 Ae A T Ty

Reinforced concrete Pipe lifg., 191 2. cost.
48" Pipe 160 lin. ft. 304 cu. yds.
; Per Lin. ft.

TLabor pipe proper, 180,07 1.12564 -
Labor Pipe forms, | 8443 0527
Pipe forms other than labor, . LaD6 .0098
Gravel, ! 16.48 +1030
Cement , ‘ 30.98 1936
Reinforecing, 74,71 4669
Misc. incl. Royalty 5¢ ft. 22.48 - .1405 -
Stationery & Printing, 24 .0015
Yard & Equipment, 10.80 . 0675
Salaries & Wages, 19.41 - 1215 "
Subsistence men and animals, 5,07 ~OILE
Depreciation, 61426 « 2829

T51.49 " TR -9 1-1 S B




S

Reinforced concrete pipe lfg, 1912, cost.
36" Pipe 1760 1lin. ft. 269 €Cu. yds.

Per Line. Ftl
Labor pipe pr per, 800 483 - : + 4577
Labor pipe forms, : 34,86 - «0198"
Pipe forms other than labor, 17.41 ° «0099
Gravel, 145,367 «0826-
Cement , 318,52 « 1810
R61ntorc,ng, Sal bl <3340
”1ucellaneour, Inc. Royalty 5¢ 1.f. 247,31 «1406
Stationery & Printing, 2,68 «0015 -
¥ard & Equipment, 118.80" : 0675
Salaries & Wages, 213,65 1214
Subhsistence men and animal s, 05.82 .0318
Depreciation, 673,92 : +8823
: ; 5221 .14 . 8802

Reinforced Concrete P;pe. Jfg%'191 Costs

247 Pipe 2272 1lin. ft. 252+ cu. yd%. 17

Per Lin. Ft.
Labor Pipe Proper, B0 LY > SS?Q'
Labor Pipe Forms, 55446 7 .02 ‘
Pipe forms other than labor, 22.49 0098
Gravel, 136444 - « 0600
Cement , J 303 4,55 « 1330 ~
Relﬂ-ﬁrﬁxnﬁ 450483 - <1984 -
”150811ane0us inc. 54 1, f. Royalty O Lo - 21409 -
Stationery & Printing, 3445 <0015 -
Yard & Equipment, 153,31 0678~
Salaries & Wages, 275 .80 1213
Subsistence len and animas, 71.81 « 0315,
Depreciation,

3532 ,49

For purposes of comparison with.cost of previous years a

deprecliation cost of 0.878 per cubic yard, same as was used for the

ears 1909-10, and the following table has besn made on this basis.
) &




¥y

1909~10
30 spans slabs,ner slab span, 157.00 -~
2872 Li £ 2¢P ‘Bipe, pergt.ili 5 B B
T80 1, T.o 867 spipe. per lniti 2,06 7
360 48" pipe, per l. T. AL 2R
3616,5" Piles per l. f. Ly

Difference in cost,

L ]

Yours truly,

COMPARATIVE

Unit Prices.

1911 1912.
156,18 - 151,96
1.3486  1.2694 -
1.7435%  1.5616:
2.3605 ° 2,481

« 8396 .82

H, Chaphan,

Assistant Engineer

COST,

1909=10
4710,00
3430,72

3625 ,60

O

438,4

(03]

0
o e

Os1

249

147

i~
EU‘I

o

>

1110.95 -

14232.07 7

Total Costs,
1911
4685 .40
3064 ,02
3068.56
37768

3036,41

642,92

e T

1912
4558.,73
2884,21
2783 .40
397,01

2965 .80
Rty 2L 3 e e

" 13580,.1b6




.

Tacoma, March 4, 1913.

Mr. We Le Darling:

Referring to my let;er of December l14th
last in regard to bills covering conocrete pipe furnished
from 4uburn for use on the Tascoma-Tenino Line: - Will you
please advise when thege bills may he expected?

tl- 1{. CO OK







ton, March 185, 1913,

nioroed conecrete nipe

17th and ¥arch Bth

already ordered,

Yours truly

aall * AR







Tafioma, “ashington, llarch b, 1913,

Mr., J. C, Breedlove,
\ged stant ‘ngineer,
Dear 3ir:
Supplementing my letter of February 17th regarding
eulveart pipe required north of Jeattle:
In addi1tion to pipe notéd in my latter the
followine amount will be required for use from Zdpecomb to

Frusels spur on the Great Northern line:

272 lineal feet 24" reinforced conorete pipe

144 lineal feet 36" reinforced conarete pipe

Yoursg truly,

Principal apaiatant Enginee r,







Tac ana, February 25, 1913.

Mr. W. L. Darling,
hief Engineer,
St. Paul.

\

This will acknowledge yours of the 20th about

getting out éulvert pipe required for Mr. Cooke. I have

arranged to carry out as outlined ih your letter.

Yours truly,

JCB=A




Saint Paul, Mebruary 20, 1813, "IDD

b, J, C, Breadlove,
Assistant Engineer,
Tacoma.,

Dear Bir:

Raferring to Mr., Cook's 1éttﬂr to me of the

17th instant with statement of amount of culvert pipe
neﬁdéd for the line north of Seattle:

I wigh you would get thig out at Auburn with
the force now employed. 1 talked the matter over with
¥r, Blanchard, and he would prefer to have you go ahead
with the pperation of the plant until such tine ns
construction material is provided for.

Yourse truly,

Enmneer

Copy to:
¥r. Blanchard, .




|

The following culvert pipe will be required Black

River t0 Wickersham:

36" reinforced conorete npine:

b

Hat & Tt a )
'-Jf-?}. v ~..l?; '3. 8‘:'

MoMurray to Montborne, 248°
Sedro Woolley to ¥ickenham,1608!

24" reinforced conorete pipe:

Belt Line, 228"
Molurray to Monthbhorne, 752"
Jedr o Woolley to Wickersham, 1452"

24" vitrified pipe to lengthen out existing oulverts:

Belt Line, . ' 20T

Yours truly,

' ]
T f
4 - s
AN

G Yo e TN
Principal Assistant IEngineer,

o R
ooy







ChL

s J Y

C, Wakefield,

Supply

Paul, Tel

136 7500 lineal

for

possible

2 of
.

<o

to keep the
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After transmitting telegrams which in their judgment would have served the Company's interests as well if sent by train mail, or which appear

unnecessarily long, operators are required to attach a copy to Form 238, and forward same to Superintendent of Telegraph.

. /

239 by ¢ an

macona  Feb.,

An sending you my reqn. 44 to-day for seventy~five hundred lineal

B =l 4

Co., N0.23 triangular mest plain concrete re informe=-

feet A.S. & W.

rient width 46 inch. This for mszking concrete pipe a*t Auburn concrete

plant. Do not think can get this on coast and wish you would have

gent out promptly as possible.

Brecdlove
4:12PM




Tacona, February 5, 1913.

L+ Crasswell g

Asgis ant Purchasing Agent,

Tacoma.e : \,
COPY
Dear Sir:

I hand you herewith my requisition No. 40 covering
three rolls, 450 lineal fect, of No. 23 A.8,& W.Co. 58=inch
plain conerete reinforcement triangular mesh, which I wigh
you would arrange to have purchased as proampltly as possible
and have sent to Aubumn. This additional purchase nade
negessary account of using up what little cement we would
have left over and to complete requirements =fx for
reinforced concrelte pipe.

Yours truly,

) s lovs
{Signed) J- . Breedlov

JCB=A | Atgistant Engineer.

Copy to Mr. parling

Mr. Darling:

v This will complete all the pipe needed fn work
for Mr+ Erumm and Mr. Cook. Expect to be able to finish
up Monday or Tuesday of the coming week and turn the plant
over to the Operating Department.

J C Breedlove.




Tanuary =23

Cos. 858«inch plain co:
P Y A uh
sdditional oi for.vhich we hi y recent lv
Gddlitional pipe for which we have recently

-

would purchase and have deliver

Yours truly,

JCB=A ‘ Assipt nt ong neer.

Copy to Mr. Darling.l







o
January 14, 1913.

Mr. ¥. L. Darling,
Chief Engineer,
X St. Paul.
Dear Sir:

I hand you heréwith copy of my requisition 19,
covering 200 pes. 4" x 4" - X8 16' and three kegs of 60d
wire néils, for the Auburn concrete plant. I‘am sending
this requisition to Mr. Crassweller for immediate purchase
for the reason that I want to ship to Mr. Krumm at Lester
the piﬁe made for him before closing down the plant, énd
it is necessary that we have this material for staking the

Carse.

Yours truly,

JCB=A Assistunt Engineer.
Enc

Copy to Mr. Crassweller




Tacana, January 7, 1913.

Mr. W. L. Darling,
Chief Engineer,
St. Paul.

Dear 8ir: &!i?u

I hand you herewith my requisition No. 7,
covering two rolls of 58=-ine¢h AS&W Co No. 23 plain
concrete reinforcement triangular mesh, to be used in
maeking reinforced concrete pipe at Auburn. I wired you,
asking if this could be furnished promptly fram Glendive
and your advice was that it could not be, so I have asked

Mr. Crassweller to purchase it at Seattle for iumediate

delivery. This was made necessary by the additional

orders for pipe which Mr. Krumm has been sendiég me over

and above his first order, for which we had a sufficient

Yours truly, j/fgilhﬁk

JCB=A Enc Assistant Engineere.
Copy to lMr. Crassweller

amount of mesh on hande.




Saint

Yr, J. €, Breadlove,
Asaistant Engineer,
Tacoma, “ash,
Replying to your letter of the 24 inptant
relative to rovalty for reinforced conecrete pina;

Vouchars are genarally made up by the

ingineer in charge of the work, I ericlose herawith A

aanple of voucher wmade uv At Glendive, Will you please
have g8imilar wvoucher made up for your work.

Yourse truly,

Chief Zngineer




Tacoma, ranuary 2,

Darling,
Chief Ellgif{‘\; er,

4 e
Dy e '-'3.-,;u.,

.

Will you please advise how the bills for royalty
Yeinforced concret ipe are handled? Do you
bills in your office or are they made soumewhere

Vg d e | e . W e S s i b ) > VY " o R U
Cannot yet tell you just exactly how many lineal

o

pipe we will have magdge but as soon as we close down

will give you this information.

to get the bills for royalty made
after we have c¢losed

o e
against

gslstant 1E1NELCY «

/T KL(‘"‘ A

(’,‘/}? jwa (‘1”
A




CONSTRUCTION. s
NORTHERN PaciFic RaiLwAaYy COMPANY.

= Go American
¢/o

Address

Hovember 30th; For royvalggrion patented system of reinforecing

in construction of concrete culvert pipe
1 1factured durling year ending December 31s8t, 1912
under terms of license dated April 1, 1908, and
agreement between Walter O, Pamley and G, I,
Sehribner, Jr., dated September 24, 1907, made

L ]
o~y 4. L e | 4 s
part i gaid licenae,
.k

200,60

IO IYIITM & o~
QUCIER 3 -_{u’-O(.} .“O

CHARGTR:
Material & Supplies,
Glendive Concrete Plant

v . st
Pipe Proper,

Correct:. Approved : _ i e
Chief Engineer
Correct:. Approved :

1-:0;1.11; ]:_:'1'>i\7](‘x|1,
L certify that this aceount is duly approved by the proper officers; that the same has been examined, founda
correct, and is hereby auwdited for payment.
Auditor l;isi;urscments..

Received _, of the NORTHERN PACIFIC RAILWAY COMPANY.

R o2 e et e ok ML S T e S e o L G s e D i S R S
it full of the above aceount.

Witness_

@“READ THIS.—The above receipt must be dated and signed by the party In whose favor this Youcher 18 made out
or, when signed by another party, the authority for so doing must in all cases accompany It and the receipt must
NOT be cut off from the body of the Voucher.

This Voucher, when dated and signed in ink as above, becomes a SIGHT DRAFT on the Northern Pacific Railway Cempany, St. Paul, Minn..
wnd may be used through bank in the same manner as a check. VOID IF ALTERED OR ERASED. ’




NORTHERN PACIFIC RAILWAY CO.

VOUCHER.

Audit No._

Month of




wld-d

J.C.Breedlove

Dec 31, 1912 ’ Tacoma

Your wire 28th., Cannot furnish triangular mesh from Glendive plant.

W.L.Darling







B R
Saint Paul, December l&gﬁl,xE e
g1, PBRE. T

e SN

¥e.,  J. C, Breedlove,

Assistant Engineer,

Tacoma.

Dear Sir:

Will.you please arrange to have bille rendered as

soon Aas possible for the cgncrete pipe furnished Nr. Cook

from Auburn. :
t ;
Yours trily,

"" * /f’ O™ Gars (’
Chief Engineer (£

t




Saint Paul, December 18, 1912,

-y

Braediove,
Asgigtant lIinginear,

Tacona,

Will you please arrange to have bills rewdered as

»

soon A& poesible for the concrete pipe furnished kr, Cook

from Auburn,

1
Youra truly,

Chief Fnginear




m

lacoms, Washington, Decerber 14,

L. Darling,

ief Engineer.

have not been rendered
gonerete pipe furnighed from Auburn
Tacoma-Tenino
7111 you please arra

s00n as possihle’

Yours tmly,

(,/ / (/ @c/o«ﬂ

Principal assistant Jngineer,
"







reg-d

e QOP Y

: sz.:e‘l S.H.Robeon

Dec 18, 1912 So.Tacona
Dont understand your wire 1l4th WLD 13520 as shipment made and
receipt acknowledged by Burt December 3th,

W.L.Darling




d to attac ‘1

Form 1586

in SMINI envy r\lo'w«
ment would have served tu(‘\.ﬂ'l
copy to Form 238, and forward sar

1 In luk on these blanks, which must not be used for other

purposes, and those for
ived, personal signal of
tance.

sent by train mail, or which appear
ndent of 'l elegraph.

The exact time
red in r:rohcr

Breedlove

1134pm




S ' : J. C. Breedlove,

DGC. lé‘t}l, 191200 acon

Rush concrete pipe WLD 13520 awhile.

8¢ L. Darling.




Form 1536

F"%;!',! E{g All Railway Messages must be written in huk on these blanks, which must not be used for other purposes, and those for
JRFNEYE=  parties on trains (except trainmen) enclosed in sealed envelopes. The exact time sent, time received, personal signal of
eiving eperators, call of sending office and name of receiving station must be entered in proper spaces in every instance.
m elegrams which in their judgment ‘would have served the Company's interests as well nt by train mail, or which appear
re required to attach a copy to Form 238, and forward same to Superintendent of Telegraph.,

Tacoma, 12-14-12, W. L.

Rush concrete pipe W, L. D.-13520 awhile,

S. H.




m
o

acoma, December 5, 1912

Yours . of the . o ity ‘eply to mine of
& out turning over
tter up with M Blanchard and as socn as

g P DR .*.‘]': d= o 5 pay - v
Arunin Witidi Lurrn ove




i

8aint Paul, November 30, 1912,

Er, J, C. Breedlove,
Assistant Mngzineer,

Tacona,
Dear Bir:

Replying to your' letter of the 2bth inestant:

I think the concrete plant at Auburn should
be turned over to the Operating Department as soon as
possible, I presume ¥Vr. Blanchard would not care to
take it over until the work is completed for Lr., Krumm,
but there will be so little of that that I do not
think it will take more than a month to conmplete it.

I suggest you talk with Mr. Blanchard
and arrange with him to turn it over whenever he wants

to take it,

Yours truly,

WIDeD Chief 'ngineer




Tacoma, November 25, 1912.

¥
&

)

Mr. W. L. Darling,
Chief Engineer,

St. Baul.
Dear Sir:

Please be referred to your letter of November
4th, in reply to mine of October 3lst, about turuiﬁg the
Auburn concrete pipe and pile plant over to the‘Operating
Departmeét:

As requested in your letter of the 4th inst.. I took
this matter up with Mr. Blanchard and attach hereto copy
of his reply of November 23rd to my letter of November
19th, from Wwhich you will note that Mr. Blanchard desires
to have the plant turned over to the Operating Department
a8 soon as our work is caompleted. I take it that you
desire that we keep control of the plant during the time
we are making pipe reguired for the double track work on the
mountain and unless otherwise advised will arrange to turn
Vthe Plant over to the Operating Department on comvletion
of making of pipe required for that work.

ik

Yours t ruly,
/
A, A/ - o

Asgistant Engineer.




Tacoma, November 23, 1912.

Mr. J. C. Breedlove, COPY

Assistant Engineer,
~ Tacoma, Washington.
Dear Sir:
Replying to your favor of the nineteenth
relative to the concrete plant at Auburn gravel pit.

I believe it would be desirable that when

you have completed all the work you have in sight

the plant be turned over to the Operating Department

for future use in the making of culvert pipe, concrete
piles and slabs as fast as the same may be necessary.

Yours truly,

(Sgd) B. C. Blan®hard
General Manager.

Copy to Mr.I.B.Richrds
T"I“ 0‘_‘;1 lj’“l .Per‘ki nsg.




8aint Paul, November 4, 1912,

Kr, J. C, Breedlove,

Assistant Engineer,

Tacoma, Washington.

Replving to your letter of the 3lst
ultimo, relative to the Operating Department taking

pver

the Auburn concrete plant:

I wish you would discuss this with Mr,
Elanchard and see if he wants to take the plant over

for the purpose of making material next year, or

whether we should dismantle it and get such salvage

ag is practicable ou; of At

I believe, however,

it would be a good scheme to maintain the plant
there, and think that was the intention when it
vas erected, that the Operating Department would take

it over and eontinue its operation as necessity
demanded,

Yours truly,

WiD.D Chief Engineer




Tacoma, October 31, 1912.

Mr. W. L. Darling,

Chief Engineer,

St. Paull.
Dear Sir:

In t9wo or three weeks we will have conmple ted the
building of all the reinforced concrete piles which will
be needed on the Point Defiance line. ‘At that time will
close down the plant at Auburn and, inasmuch as we will
then have completed all of the worke-~both on pipe and
pilés—-—necessnry Tfor the construction of the Point Defiance
line, suggest that the plant be turned over to the Operating
Department and in doing this, that they designate someone
to go to Auburn with one of my men and make a joint
inventory of plant, tools, equipment and supplies on hand.
This in order to prevent any discussion as to thé above items
on bills made to cover the transfer.

Will you please take up at your convenience and
advise me as to the procedure to be followed out in making
the trangfer?

Yours truly,

s e
2%l

Assistint Engineer.







T4
¥~

\
}

Saint Paul, November 29, 1912, '

Mr, J. C, Breadlove,
Assistant Engineer,

Tacoma, Washington.

Dear 8ir:

Replying to your letter of the 25th instant:

I find on my return to Saint Paul that the
only requisition for operating department pipe thnt
has been placed thus far or is in eight, is 64 feet
of 36-inch pipe, order for which I think you alrendy
have.

Yours truly,

Chiaf Bneifaspy




Saint Paul, November 29, 1992.

¥r, A, H, Hogeland,




Tacoma, November 25, 1912.

Dear Sir:
I have just itten M rummn vise n the

amount of 24-inch and 36-inch pipe he will need on the

double track work « " the nountain. I understood you to

say when you were here that the Operating Departmeént also
wants some pipe made and I wish yar would advise me as
promptly as possible. I ask=d Mr. Blunéhard about it
recently and he said he did not know of any pipe that was
needed.

Yours truly, \

o~

/-
DT o

Assistant Engireer.




Tacoma, Vovewber

i &

fre . Te “../]'rux.m,
\

Assistant Engincer,
Lester. Fava
Dear Sir: U

Mr. Darling has told me he wants me to make

the reinforced concretie pipe 1ich you wil. gad on the
: \
double track work on the mountain, but does not know how
much you will need. 1 have jus
reinforced concrete piles that
end of this week will start the outfit making
reinforced concrete pipe. As . we turn this out very

s 4

ranidly, wish you would advise me promptly what amount
24-inch and what amount oft J6-inch pipe you will need.
In figuring the number of pleces of pipe you

gure on each length as 7.7 feet.
Yours truly,
17y e S 1 Breedlove

JCB=A ‘ ysistant Englinesr.

Copy to Mr. Darling. '//




F ’ .‘i

Tacoma , November '¥9, 1912.

Mr. We L. Darling,
Chief Engineer,

g St. Paul.

Dear Bir:
I have yours of the 15th asking that I ship

64 lineal feet of 36=inch reinforced concrete pipe to
the Northern Pacific Railway Company, care of A. M. Burt,
Super intendent, Plains, Montana, this applying on
Comptroller's No. 2219 for Bridge 262=1. Will have
this loaded and shipped out as quickly as possible.

Yourg truly,

wvwﬁﬁwr
JCB=A Assistant Enginecer.

Copies to Mr. Wakefiedd,
: Mr. Burt.







St. Paul, Nov, 1s5th, 1912,.

WLD 13520-b4 iineal feet 36" conorete pipe %o be shipped
Northern Pacific Ry. Cc¢ £ R W5 LBa Plains, Mont, Notify

ness, Supervisor, Bri & Buildings; fer hridge 262«1

Main Line “emptroller #2219, te¢ be furnishe ‘rom the piant at

Auburn.,  Will you please arrange his if plant' has not

heen shut down, and advise.




Form 3653

»

ot. Paul, Minn., ¥Nove X4 1912,

Mr. VJOIJQD&I'Iing'

Ghief RBngineer, Bldg.

Please ship the Northern Pacific Railway Company,

care of Mr. A.M. Burt, Plalns, Mont. Ntfy KeB.Skibiness, Supe B.&Be
QUANTITY DESCRIPTION OF ARTICLES FOR WHAT PURPOSE

64 Lin. Pte 36-incn concrete pipe. For Eridge 262=1
Main Line Compt. #2219

(fngre Dept. have plant at Auburn, Wn,
te meke this mat'l,)

Al B=642
Appde Gen.Supt Gen,Mgre

Tours triuly,

Supply Agent.







3

Tacoma, Septe 4, 1912.

Mr. W L. Darling,
Chief Enginecr,
St. Paule.
Dear Sir:
Following is report of cost of making concrete
pipe at Auburn for month of August:
Labor making pipe, $817.95
b loading pipe, 45.086
e on plant '‘extensions for
making reinforced concrete
piles,and painting plant, 36479
Total r‘oll, v‘1227~7§-
1856 lineal feet of 24~inch pipe made, no 36=-inch
pipe, making the cost of making the pipe, per 1lineal foot,

44 cents. July cost 46.2 cents.

Yours truly,

Assistant Engineer.




Tacoma, Outo,lFJS, 1912
. :l i1 \

28
\ ¥\
&\

ing August
roll at the plant for Sep tember was
$861.97, of which $139.20 was chargeable to extensions for
te piles, leaving $722.27 labor charge for
pipe. During the month 1752 lineal feet of 24-
made and 64 lineal :t of 36=inch The lahor
cost on 24-inch pipe was
60 cents per foot, as against ¢
pipe in August and no 36=inch pipe made in Augus
in July 46 centws pt foot and: 36-inch
ur information.

You

Engineer.




8aint Paul, September 9, 1912,

¥r, J, C, Br=edlove,
Assistant Engineer,
Tacoma,
Dear Sir:

daferring to your letter of August 7th

6<E-1l;

Mr, Smith advises that there is no material

to gat out for the Operating Department; therefore
as soon as Construction Department work is finished
tha plant should be ghut down.

Yours truly,

Chief Engineer




b
».')'\

[ = SN §

M. W. L. Darling,

Chief Engineer,
In

i
e

reference

Breedlove mak

Perkins!

indicates that
his territo

it for vitrifisd, or

cast
As I note that Mr.
TOCUre re

he pipe man

use. If you have plenty of

it is another

question, and I

that it all be worked up into

Mr. Breedlove is making at

Yours

recent

ing reinforce

is no pipe

factured

reinf

d conecrete

pipe.

inforcing

would

pipe,

a very much

i

or

report of the
of thisg

ory, outside of the possibility of

g} - ¥
Breedlove

material

7\
i

cing

1

be

as

truly,

time

1t Paul, August 29, 1€12,

b

correspondence regarding

pipe for the Oper-

2let, which
gort

required on

substituting

would
whether
for this season's
material on hand,
inclined to recommend
under

s U 1+
giana hat

reduced

prices




Tacoma, Washington, August 21, 1¢12.

OFFICE O

CMIEF ENGE. of i ot .

C. Smith,

£ TJ:;

b
A1 el HEnglineer ol Haintenance of \:ci._y, : 1

™
"
.

Saint Paul,; linnesota. NOR. PAC. RY
S I VINM.

Referring to your request for information se

to the approximate amount of culvert pivne which will be

4

required in thi s territory this season.

The greater part of the divisions have all
orders filled for this material, but I have ‘taken the
matter up with Supervisors and find the following items
originally estimate 8 vitrified or cast pipe, on which

8 concrete pipe could be applied:

IDAHO DIVISION

A - & - 3 - " - 1 "Z A
Authorized on Form 134:

Farmingion Branca, Bridge -,

16 ft. 24" Viti. Pipe

.

. . "
Wash. Central Braunch, " 232, ol S WS, " =

r

The following items not authorized but requiring repairs
winich will be included on Form 134 this year and should be
done early the coming winter, if possible:

P. & L. Branch Bridge 164, 16 ft. 24" Vit. Pipe
" 1958, 32 " 36" Wood Rox
" 2004 40 " zgw " "

" 2034 y 40 " 24w " "




i baten i T =0 b 2 S
Wash. Central Branch, Rridge 28 24 ft. 24" replacing broken
Vit. Pipe.
Total requiremen Idaho Division:
Authorized: ‘ 24" Vit. Pipe

Not authorized: 24"
36u

\

PASCO DIVISICN

Walla Walla Brancﬁ, Bridge lﬂ, 132 ft« not authorized for
56" Cast FPipe
PLdls B & Lt S R
Bridge 18=, g4 ft. 24” Tile Fipe
202, BY e 2g" e »
208, 84 ft. 24n "
20H, 76 ft. 24" "
s0l, 153 ft. 24" e

Requisitions have been submitted but not filled covering above.
Concrete pipe could be substituted.

Total, Fasco Division: 1321t 36"
499 ft. 24"

SEATTLHE DIVISION
I do not know, at present, of any prospective requirements
cf culvert pipe, though, undoubtedly, some will develeop on

bridge inspection. These, however, will probably ve small, and

it has been my intention to apply, so far as possible, on the

Seattle Division branches, some cast iron water pipe 20" to 24"

which the Claim Department had to take over as rejected by

consignee.




TACOMA DIVISION

On the Tacoma Division, all orders for culvert pipe

have been filled and I do not know, at present, of any

prospective requirements.

Yours truly,

Engineer of laintenance of Way.




Tacoma, August 7, 1912.

Mr. W. L. Darllng,
Chief Engineer,
St. Paul.

Dear 8ir:

Please be referred to my letter of July 1l0th asking

if we will be called upon to make any reinforced concrete
ipe for the Operating Department.
We will complete the requirements for the Tacoma-
Tenino Line in three or four weeks and if there is to be any
other pipe made we should know it promptly.
Yours truly,

/
Hp 8l

Assistant Engineer.







Mr. Darling:

Herewith'as per your message of the 1l4th

J. Cs. Breedlove.
8=15=12 '




St . Paul, J C Breedlove,

Auvpu st 14th, 1912.. Tac ama.
& »* ‘ ’,\‘
setdify Splidify 7th about making pipe for Operating
Department. Please forward copy of your letter Tuly 10ih,

W L Darling.




Tacoma, July 10, 1912.

Mr. W. L. Darling,
' Chief Engineer,

St. Paul.
Dear Sir:

We will have completed making of reinforced con-
crete pipe for the Point Defiance line, this including the
portion of the line under Mr. Cook's supervision, in about
six weeks time. If there will be anypipe to be made for
the Operating Department we should know it promptly, so we
can get the necessary cement and reinforcing rods on hand
80 as to keep the plant going continuously.

Yours truly,

Assistant Engineer.




Tacoma, August 7, 1912.

Darling,
E ngineer,
St. Paul.

Dear Sir:

Following is comparative std emen:. of cost of

making reinforced concr pipe at puburn for the months
June and July:
Total amount of July Jf‘fulla

Tabor on pile extension, $192.85
" "setting uv boiler, 39 .60
gravel screen extension, 79+00
i c%aﬁging forms, 34.80
B derrick al*@ratlows 60+40

" painting building, 25420 431.85

yaking ZPipe, 51460.20

During the month of July there was made 1248 feet

of 24" pipe and 1440 feet of 36" pipe. The cost per lineal foot

of making pipe was as follows:
July June

Cost per foot for 24" pipe, 4» 1¥ 45.4¢
" " " noo2gn ¢ 80+ 5#

Yours

/’vd")
le‘t(}.nu E}’lgi’lt‘,ero







Tacama, August 3, 1912.
Mre W. L. Darling,
Chief Engire er,

Paul.

herewith seven pictures showing concrete

culvert pipe, forms, reinforcing, stack yard, operation of
, ’ ’ ’ J )

removing outside form and general layout of plant at Auburn.
Yours ftruly,

d'j/ng.‘:é {??’ *

Agsistant Engineer.




On ¥ontana Divieion, July 25, 1912.

Mr, L, M, Perkins,
Diviseion Engineer,
Tacoma.
Dear Sir:
Kr. Breedlove has a full ¢ement testing outfit
which he is using in connection with the concret® work
in Point Defiance tunnel. It is the same outfit that

was used on the 8, P, & S., and is avai lable for any

cement testing that you may have,

If you will take the matter up with MNr,
Breedlove he will be glad to do such work as you need.

Yours truly,

Chief Engineer




Bk on
Agglagtant i 11
it Tacoma
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Yours




Tacoma, July 10, 1912.

H. E. Btevens,

Bridge Engimeer,

S5t. Pauls
Dear Sir:

See Mr. Darling's letter of July 4th about cost
to manufacture pipe at the Auburn and Glunai?e plants.

Is there any information that you would like
that you do not have? |

Yours truly,

(*hﬁh}:@rﬂwjv

™

JCn=A Asglistant Engiheer.

Copy to Mr. Darling..~







Saint Paul, July 4, 1912.

Mr, J. C, Breedlove,
Agsistant Fngineer,
Tacoma, Washington.
Dear 8Sir:
Referring to correspondence rﬂlative to
the cost of manufacturing pipe at Auburn and Glendive:
I wish you and Mr, Stevéna would consider this

matter together, and arrive at an approximate cost,

and method' of making pipe at both plants, and submit

a recommendation of the method and design to be used-
for pipe.manufacture,

Yours truly,

WILD.D Chief Engineer

Copy to Mr, Stevens.




St. Paul, Minnegota. July

Darling,
Chief Engineer.
ir =

Your memo on the attached file regarding
costs on concrete pipe.

Mr. Breedlove's statement that my labor unit costs
are an average for all classes of material manufactured at
Glendive, and the involved theory by which he endeavors to
prove~:wne, although very interesting is entirelwv incorrect.
It should be borne in mind that we also have a few records
in 8t. Paul, and my figures were taken from the detailed
statements of the 1909 and 1910 operation as uséd in " hilling
out the products of the plant to the various divisions: These
statements were gotten up in excellent shape, and the costsg
of labor and material, maintenance and operation completely
divided up amongst the various itemsy =--~- labor cost for
Pipe being $3.83 as previously stated, for pile
for gslabs $2.15.

I should have taken the costs of the Glendive

Plant operation in 1911 if the accounts had hreen turned in

1aPe as to show clearly the wnit costs to be charged

the various products. Ag nearly as 1 can make out from

these accounts, the labor costs on concrete pipe for the geason
? -




*Mr. Darling, page

of 1911 as shown in materialand distribution book, is as

follows!

dh o

4a¥o“ charged to manufacture of pipes...... -...Wjuﬁ.%
" " mainfenance of pipe formse..«...$107.90

Pro rata of labor to be charged to pipe :

I pLoek SeoouBE LIraNBTBresc ciisvanis s s ossvnninies BEYE. 47

Total pipe labor, incl. maintenance... ..5";555:55
1f however we assune the ficures ﬁivcn'in My,
Breedlove's letter of June 22nd, the labor costs for the
1911 éeason at Glendive would figure as follows:
133 c.y. 24" pipe @ 3$7.01 $932.33
147 c.y. 36" pipe @ $6.82 $902. 54
18 c.y. 48" pipe @ $5.87 : $105.58
$2,040. 53
I am also dt%ac“iﬂﬁ copy of letter from-! Rell
to Mr. Smith dated June 8th, 1912, in which he tries to show
that the cost of plant operation in 1911 is a 1little less than

the operation.in 1910. This cost of operation in 1911 seems

to depend somewhat upon what it is desired to Prove. For this

reason I threw out the 1911 figures and went back to the 1910

figures which hawve been properly gotten out and audited.

Yours truly

Bridge Engineer.




is a report ¢of the material man

Plant for year ending October 10, 1911,

a comparison of cost of manufacture for
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above material ineluding deprecietion

Manu e Plant Roy-
Kind facture Bxpense alty Total Cogt

e —

Slab spans $135.569  $53.51 $189.10 $9076.80
lin.ft.24" pipe . 9369 .8717 .08 1.5586 1870.32
e L il 1.3136 7899 .05 2.1535 2067.36
w488 L 1.6270 9635 .08~ 2.6405 253.47

" piling . 6039 3357 9396 _1999.40
$15267.356

scdoo 1909-10 & plant deprecistion charge
made against the total product of 4120 cu. yds.

or & charge of 87.8¢ per cu. Yy of produect. TFor the geason
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1910 labor were only $3.85
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Mr. Darling, page 2.
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wtérialand distribut

to manufacture ¢f pipe.....
P

" mainfenance of pipe forms « 8107, 9C

labor to be charged to pipe

1t transfer....... . ; ’416.47
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incl. maintenance . v1l,210.86

Breedlove's lette of June 22n¢ the labo:

1911 seasor

$932.33
$902. 54
$105.66
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Tacoma July 13th 1912

7 Breedlove.
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Tasona July 9-12 W.L.Darling,
StPaul,
Se9 my letter June 29th Sending plang ferms for Reinferced
eoncreate riles, Pleazs advise if OK te make requisition aeeordingk
to these plans,

J.C.Bregileve, 12239 pm

\ & \




St. Paul, Minnesota. July 10, 1912. HES

[V

W. L. Darling,
Chief Engineer.

Dear Sir: =

I am retumihg you herewith sketches proposed for

reinforced concrete pile forms, etc.,for the Auvburn concrete

plant.

There is no objection to the round pile proposed,

not. think they will find it as '‘convenient or economical

ce as the octageénal section we heretofore heen using.

there will be difficulty i the reinforcement
in proper position, and believe spirally wound reinforce -

ment of eight longitudinal tars giving equal area to the four

proposed would be more suitable and more convenient to hrandle
and hold in place if it is desired to use & round type of

pile.

galvanized iron form for the point of the pile

was tried out at Glendive, and proved a failure.

Yours truly

Bridge Engineer.
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