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Cat: c Aa 1re 
NORDB ER G MILWA UKEE" 

M lwaukee Telephone 
SHERIDAN 2370 

Copper Range Company 
Painesdale 
Michigan 

ATTENTION: Mr. John J. Vitton 

Dear Mr. Vitton: 

At the request of our Mr. Larson, who called on 
you a few days ago, we are inclosing the following prints and 
data: 

5-GA-l? 
5-GA-21 
F5-B-5 
F5-B-29 
SKB-94 
SK4-9 
SKD-59 
SK?-143 

SK?-142 

General Drawing of 5-1/2' Standard Cone Crusher 
General Drawing of 5-1/2' Short Head Cone Crusher 
Foundation Drawing for 5-l/2' Standard Cone Crusher 
Foundation Drawing for 5-1/2' Short Head Cone Crusher 
Piping Layout for Independent Motor Drive Pump 
Clearance Dimension Blueprint 
Weight Data Sheet 
Diagram.atic Layout of Piping Arrangement for 

Water Seal Socket on Symons Cone Crushers 
Diagram.atic Layout of Piping Arrangement for 

Water Seal Socket in connection with Settling 
Taruc and Circulating Pump on Symons Cone 
Crushers 

Data on Safety Controls for Independent Pumps 
on Symons Cone Crushers. 

Referring to the foundation prints, you will note 
that these show a texrope drive. Obviously, we cannot insert 
the dimensions covering the drive until we know the make and 
speed of the motor. Under date of April 2nd we wrote and quoted 
Mr. Schacht on the 5-1/2' Crushers and texrope drives and if you 
will refer to this letter, you will be able to obtain the speci-
fications covering the sheaves for the three different motor 
speeds. 

Referring to print SKB-94, this shows the piping 
layout with an independent motor driven pump. 
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SHEET NO, 2. DATE July 29, 1942 

Referring to Prints SK?-142 and SK7-l43, these 
show the piping arrangement for the water seal type sc:cket. 
Print SK?-142 shows a settling tank and circulating p'\llil.p in the 
event water is a scarcity and you wish to recirculate it through 
the socket. In most mining installations, water is not a problem 
especially in view of the faot that only 8 to 10 gallons per 
minute are required for each crusher. 

The water seal type socket is recommended for 
dusty conditions such as you would have to contend with at White 
Pines. 

We trust that the inclosed prints and data will 
serve your purpose. It will be a pleasure to hear from you 
if you require any additional information or if we can be of any 
further assistance. 

Yours very truly, 

NORDBERG MANUFACTURING COMPANY 

OCGruender:JX General Manager Crusher Division 

INCLS. prints & data 

CC Mr. Larson 
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s_r. ?"l:~cy C01,l'Y:OLS 
FOR 

LiDl'PZ iD= ifl1 PUi.lPS ON S'{:_•()lj~J CONE Cfa.;si.-:.-~~:-w 

'CL,1 usl: of the .i.ndc_p0n c.icn1.:, :.1otor- dri v,:m .1:mmp on Cone Cri .... shcrs 
1:1 ;ir.., ·e:-eeric-..:; to t:1 •; built - in , Ol' inte[reJ. pump , necessi tutes t:10 use 
u~ S'LLa d0vic0 to· nrot0c~ the c r usher i n the event of oil ~ressure 
-~.Ll.urc. 'l'1.i.3 Ci .. "!1 b., 8ccor:1•11s'..cd. in sevu.r·c; l ;,•:. 1 s , tlie extent, CJf 

1.,; .• .i ::h is L,rgr::ly de tnri ,incu. by the nc:.tur-e of' tho otlwr eq1.1i9,ut)nt in 
e:onjunc·;:;i0n v.ii.1~;: the crusher • 

. ~;1ne0 eo ch cr:1s.'wr is furnishe. vri th ~11 O.Ll Jump Etnd motor 
:sui·L,,,bly noun!: )c1 on f:;_ 1n,.,JC , it i 13 t,n,~n neces:::;a::.7 to c,eter:nine the 
d0-_;r'".s :-,i'..,h :hLcb ti-rn control is tu be :::1.:r-·-ci ed out . 'Ib r oe ( 3) alter-
n~t: Ar~ ru;ceste1 > ea~h cne nJer&~i.ng in conjunction with~ pressure 
:te,_';tll ,. to:1' v:hi o.i'1 is furnished w1 tr.1 t~1e arcrcment.ioned 1,1otor- dr i ven 
J.)UDl.J.J , 

'l'ld s e ·ui )1:1l. n t i2 i l.l.ust r c.ted dLiGra-.JJl~,tically on p::·--Lnt 
S:i{T:.-?.'7 ::l tt'-~C!:h-:d , ·::lid ln-::ludE:.:3 a pressure rscul,.tor m1d a magnetic 
Hotor st,.1:rt,_;J' .r•or c:;1;.e oil pump }::3.·•ri:r,c a ...,:)-":Cic1J. lnt.;er.1ock . 

II' it is 0unr:!.-=ctr-,d ·J.ccorcllnt; to th.is uia,:;ram it oparates so 
tr1a"t, in t:,e 8Y1::r-t or' vr-::::...,f'ure . .'Edling in tbJ oil pu.-rn_p for any r-eu;3on 
y,.r:rntwlor , tr!0 oil _,u .t) :-:-,.utomatic8.l Ly sto1.)S 'tD.-.1 at ·uhe sur,w instant 
itr1 1,· c.,r1.0i:t"'.. int(;:r·ioc:~. bre:<8 titc circuit to th,:: :ov: volt!J.f}:l release 
cc,i 1- o.u tl· e l~:i.r50 (.;J'US.,,-:::r .,wtor , caui:;in;::, the crushr;r l.,otor to stop 
c U;n . T:1(; ,;:-,.',·:tJ'.,mrc rec·ul:it0r (:u.n. be ·:'d.just·,.i for rtny press,1re 
z.,~:ro c.1 n·' l'iftecn pounds a.nd is so intt·,rlocked l;:1'.:tt tlrn ,')i]. pump r:ms . 
lL in OIY rat1.or.l and t:.t, oil fH'r_;ssurt'l U) t;r,f'or.J th:J c1·usLur :::1otor can 
b E t.r::1.:ctF ·-i . 

[~inr;e t'1<::: crueller ODGrutes ct : n oil ~res sure o:"' fror.i 1 0 - 20/t'. , 
LL J;, c) · 1ls2,'.,,Jr_:; t.,o .. :ct tllu 1)"!'(.,S3Ut'C: rcgulJ_to:r ,it tht; low _poinu , S"'.y 
5- 10/, ci·.?J_)<';WlJ.nt. on th2 loc:•i.,ion of the JlLTJi"t) with rt:.,spGc t to the 
crurfr·er , -:::lov: v,,u,..Lcli prt:ss·1r 3 the crusher canr.ot ope:ratt~ elev trically . 

It i ;J to be notsd the, t unc.er t:1i s nrre.nr;r :.1ent the crusher 
1.vi.U ::,'n.1t dm.cr1 , t'll.l.ed v·ith iri[~ter i c.l , 2nd ·v'!oulc1 h1.tve to be i'rE:.:ed be -
,'ore it cu.11 ll 3 ~,t.,d.'t•'.-d at-c~2.in. 

f'ressurs 1':8[:U.Lo.tor - - Pu:n1ish8d by Nord1.Jerf· L-1:.~ . Co:.opany . 
E:ta.rter f'or Oil Pui:-1p ::~otor -·- :•·ur:ni3hed by Pc1rchas'3r . 
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ALTERNATE 2: Tine Delay Gignql and Electrical Interlock Between Oil 
Pump und Cru3~1er l.lioto:r . 

Tni s squi1)ment is shovm diagrm:rrna ti call.y on drawing 0KD - 28 , 
att~ched , and inclu6es a pressure regulator st~rter for the oil pump , 
hoving a special interlock as well as a time delay relay. 

If it is connected · eccord.in8 to this t"iagraa , it operates so 
that in the event of oil pressure fa ilure for any reason whatever , the 
oil puiilp 2utonatically stops and a s i cnal is excited either by lie,hts 
or siren , civing the operator n warning that oil pressure has failed. 
Tho crusher motor is a llowed to oJerate , however , for an adjustabl e 
:perj_od 0.1~ ti::-.1e, say 3 - fJ minutes , befor e its control circuit i s interrup-
ted. If, after that interval of time the oil pressure has not been 
restored , the interlock on the time ~e l ay relay will open, thereby 
stopping tbs crusher motor . 

The princip&l difference between this arrangehlent and Alter-
natc:i kl is that it p0r::rii ts a s:;:10rt i nt ervo.l o/ time during which time 
the operator c&n re::,tore the :i_)ressurc by r:.aking a quick re_pair, or 
valving , or he vd.11 be able to srrnt off the fec-::d to the crusher 
rnanue.1.ly , _permitting the machine to clear itself before it is shut 
dov:n . 

rrhis ecl.{lit)rn.ent includes the fo ll.owing: 

Pressure Regulator -- Furniehod by Nordberg ~fg. Co. 
Sto.r t;er for Oil l")uJ:J.p i1lotor -- Furni slrnd by Customer. 
Enclose~ Time Delay Relny incorporating Signal and Arranged to 

Stop FeGder ::Iotor -- Furni shed by Custoaer . 

1\UI'Eni~A'rE 3: ~Cimo Delay Re l ay Incorporuting Si r-:na l and also Arranged 
to 8-Lop Fboder Lotor. 

r.rhis control is shovm c1.iagrafonatic1c.:.lly on d.rawing SKD-29, 
attuctierl . Tr~o tvro terminals in the timr.:l df.313.J relay would be connect-
e~ in series ~.th the main contactor coil of the feede r Llotor starter. 

If it is connected according to the above diagram , the opera-
ti on would be e.s .foll0vvs: Upon stG.rtirig , the oil _pump _:0.ust first be 
started &nd will maintuin as soon dS the oil pressure h5s reached the 
desired valu6. Af cor this tlle cru si10 r notor and. f'eoder J..10tor can b,.:: 
st~1.rted . 

U_t>on oil )rossure failur3 for any Teason vrhatcver , the oil 
purnp :notor stops first , i m:c:.ediately soundln6 thE; sic;nal and :3top_ping 
the nrndcr 2,10tor . The crusher , hovwver , is )err:iitted to run for an 
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o.d just2,b1e rcr.L oct of t i me 2 fter the feede!' has been ;:;.r,u t J.ovm , per-
ui ttin[, it to c:l ec::.:c i tsolf. 'Tllo ;::,iQ1.al cont i nues to soun d , however, 
until the crusher motor has been stopped . 

ThL:; ec;ui );.uen-c; incluaes : 

?~~c.:ssurc ReguJ.ato1~ -- l urnished by Nordber g M.fg . Co . 
btu-·te:.' for Oil Pu.i-n.p Motor -- Furni shed by Cu stomer 
;hr ,e lJelsy ~:.elay with Addi ·::;i onal I nterlock for i'oed.er V1otor .Starter-

Fu!'nishe<" by Custoner • 
.:iignal Li,.s:::it or [)irsn -- 'B"'urni sllGd bf Cu::, tomer . 

IT IS OF U?i.iOST Il\20:-~•r/,NC}~ THA';_' \\E 3J~ FUR1USHED '}HZ CURR -IJ'l' 
CT._;-__ ,CT~~ .. IG'TIJS CF 'I':itl~ l'iV1,ILABLE POVff;R Li OHGl'B THAT 'J\:~~., PPO?ER. OIL 
1)JT11:' · .• OT0},1 t.IU .P.FSSSURb ~-~~GUL.A'l'OR CAH B: 8Ui??LIED . 



INSTALLATION INSTRUCTIONS 
TYPES DA-21 AND DA;31 MERCOID PRESSURE CONTROLS 

PATENTS ISSUED: 1,521,638, 1,598,874, 1,640,869, 1,757,436, 1,734,015, 1,734,016, 1,949,915, 1,991,350, 2,018,310, 2,043,441, OTHERS PENDING 

TYPE DA-21 OR DA-31 PIG TAIL STEAM SIPHON TYPE DA-21 OR DA-31 SHOWING MOUNTING BRACKET P.P.-33-25 AND REMOTE CONNECTION P.P.-49-62 

Type DA-31 controls are designed for use on steam where pressures change slowly, and are furnished standard with a 
steam siphon. 

Type DA-21 controls are designed for appli cations where pressures fluctuate, such as in connection with pumps or com-
pressors, or where instruments are subject to surges or water hammer. 

These instruments are provided with heavy gauge bourdon tubes, and are equipped with a check valve in the socket to 
dampen out surges or pulsations. 

MOUNTING 
ALL PRESSURE CONTROLS MUST BE MOUNTED 

IN VERTICAL POSITION. Control must not be mounted 
by twisting the case. Use a wrench on square part of con-
nection. 

All Type DA-31 steam controls must be siphoned to prevent 
live steam entering the bourdon tube. Use pigtail siphon 
illustrated above which is furnished with each instrument or 
ball t ype siphon if present on boiler. On high pressures 
steam in excess of 100 pounds mounting bracket and remote 
connection, as illustrated above, should be used. By mounting 
remote, the control is removed from the extreme ly high boiler 
temperatures, and the remote connection acts as a siphon to 
protect the control. 

On applications where vibration is excessive , remote con-
nections (see illustration· above) should be made to Type 
DA-21 controls. If mounted direct the continual vibration 
will cause excessive wear of movement parts and shorten 
the controls I ife. 

I f pressures fluctuate over wide limits or water hammer is 
present, Type DA-21 instruments must be installed on a 
surge tank to insure satisfactory operation. 

WIRING 
RIGID CONDUIT MUST NOT BE ATTACHED DI-

RECTLY TO INSTRUMENT. Use a short strip of BX to 
relieve control of conduit expansion and contraction strains. 

When fitting BX cable connector into case, be careful not 
to strike or injure either the Bourdon tubing or instrument 
mechanism. 

The lead wires should be cut short and directly connected 
to the terminal posts. 

Excessive lengths of wire crowded into the case interfere 
with the free movement of the Bourdon tube or mechanism 
and cause erratic operation. 

Where control is directly con-
nected into load circuit it must be 

HOT WIRE connected in hot side of line. If in 
doubt as to which is the hot wire, 
connect one wire of a test lamp to 
a water pipe, or some other suitable 
ground. The lamp will light when 
the other wire (of test lamp) is con-
nected to the hot wire. See i I lustra-
tion No. 1. 

Fuses installed in line switch 
WATER PIP[ should not exceed rating shown on 

ILLUSTRATION NO. 1 control nameplate. 

ADJUSTMENTS 
The Type DA-21 and DA-31 MERCOID Pressure Control 

may easily be adjusted to the desired operating points by 
means of the outside adjustment screws "C" and " D" (see 

. __ illustration No. 2). The point-
,,.~/4 ers over the calibrated dial 

~"">,,••' • indicate the pressures at 
//~•.:- which the instrument is set 

'i°'itJ? to operate. Do not attempt to 
'iU IA. force this instrument to op-

! erate at less than minimum 
I differential as shown on name 

plate. Never exceed maxi-
mum pressure rating. 

These instruments are cal-
ibrated and tested at the 
factory against accurate mas-
ter gauges and unfailingly 

ILLUSTRATION No.2 operate at the pressures 
indicated by the pointers. 

Small pressure gauges such as are generally employed on 
steam boilers are se ldom accurate. Do not attempt to reset 
control dial should there be a difference between the point at 
which the control operates and the pressure gauge reading. If 
the difference is appreciable the steam gauge should be recal-
ibrated and tested for accuracy at its normal working pressure. 

LOCKING DEVICE 
Al l Type DA-21 or DA-31 controls 

are regularly furnished with an ad-
justing screw locking bar. (See illus-
tration No. 3.) When the control has 
been adjusted to the desired operat-
ing pressures, the locking bar may 
be inserted between the adjustment 
screws "C" and " D" with slot " A" 
passing over the projecting lug " E". 
Points "B" engage with the knurled ILLUSTRATION NO. 3 
adjustment screws and prevent changing the adjustment. 
By placing a sealing wire between the locking bar, and the 
hole in the lug "E" the adjustments of this instrument 
cannot be tampered with. 
CAUTION : Be sure to remove locking bar when attempting 
any adjustments. 

CAUTIONS 
W hen testing a boiler or system, never exceed maximum 

pressure rating on control or it may be seriously damaged. 
Remove control if higher pressures are required. 

DO NOT FAIL TO USE A SIPHON ON STEAM. 
DO NOT OIL ANY CONTROL PARTS. 

THE MERCOID CO R PORAT I ON 4201 BELMONT AYE. 
T CHICAGO , ILLINOIS 
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STANDARD CONE CRU5H[R DATA 
6-// - 42. 

ll1WGT.OF MAIN WGT.OFHEAD WGTOFB0W'L WGT. OF WGT OF wGT OF "(IL (APPR.) Ii'£ {plllli'EO 
CRt/SH£R jF.f'A#lE, SPRING~ SH/ll'"T "1AAITlll IIDJ . CAP & (VTANq . MIINq MIJN6 . COUNTER R£ (yUIRliO ZINC, 

51Z£ WEIGHT ~ (Tlf. SHAFT BOX ETC. BOWL LINER MANTLE PINE BOWL COAR.S£ SHAl=T ' IN Cl.RC C0MP0VNO 
COMPLE"T£ ASSEMBLY ASSEIYIOLY CO~PLETE LINER BOWLLINER /1.SSEMBLY rs YSTFM IN l.85. 

COMPLETc COMPLETE 1------ =:.,--=-=-=--= --·-- --- -- •·-· -

20·· 7,700 3 780 I 900 { 280 210 ZOP 200 900 I 50 IV1 .30 
I 

··--··-·-··~ 

L 30 
---------- ----·-·---- -------· -- --------- - - --- -- ·-- - --- -·-- ----- -- ---

2.56 1.:S2S I So M <oO 
0 FT /~000 s,soo t400 500 230 260 I 
.;, , 

I L so 
= -=· ---· -------- --- ---- ---- - --- -- - · ... ·-·- -

I 
M ll:,O 3~r cl, 000 /0, 700 t!E,900 4,300 7.3S 800 700 a 150 100 
L 1/S 

t! 350 1464 

22 coo 8 .900 7 sso 
I I I 




