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IFigure 1,

Siyle U Symons Crusher

SYMONS CRUSHER

HIS catalog will go to many places in advance of our

traveling salesmen. . if leads to a clear understanding
of the Symons Crusher, we shall be satisfied. Self-evident
facts have a convincing power, all their own. Such facts
form the strongest argument in support of the Symons
Crusher. Having explained how this machine is constructed
and how it operates, we shall leave to the judgment of the
reader the reasons which underlie our elaims.

We fully recognize the merits of the **old-line™ gyratory
orushers. Their excellent qualities are freely admitted.
Comparisons are made herein only to make clear those ral-
ical improvements embodied in the Symons Crusher —for
progress 14 measured from  the houndary line of previous
achievement.

GENERAL DESCRIPTION

OR the guidance of the reader, we show, on page siX.

a sectional view of our Style “C” machine. The outer
structure of this breaker consists of only two castings, the
frame and the two-arm, upper spider. A three-arm. bottom
spider is cast into and reinforces the short, heavy frame.
Into this lower spider. 1s keyed the central shaft, which serves
as an immense bolt, elamping the upper spider firmly to the
main frame. The outer rim, of this upper spider, 1s further
secured lo the main frame by heavy bolts, in the usual way.
The main frame, upper spider, and central shajt thus form a
compaet unbreakable unit. The eccentric sleeve. babbitted
hoth inside and outside, extends the full distance hetween
the upper and lower spiders. The eccentric rotates around
the stationary central shaft, being driven by a removable steel
gear. In this rotation, the thick part of the eccentric follows
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the thinner iIIII'E'iIIIJ_ after the manner of a curved '-'.1'tl;-_"1'. i

circular travel, foreing the head outwardly against the stone,
with a movement equal at all points. ;
The crushing head is provided with a lining, which com
pletely encases the eccentriec,  The head and its liner are a
unit, in erushing movement; but their connection allows the
head to be raised and lowered along the lining, without dis
turbing the eccentric bearings.,  Neither the shaft nor the head
rotates; but the rotating eccentric crowds the head outwardly,

along horizontal lines, away from the fixed shaft, thus pro

ducing a crushing stroke equal at top and bottom.

INCREASED STRENGTH

Y the direct application of the rotating wedge, to the
crushing head, as lhereinbefore explained, the length

of the central shaft, and the eight of the entire erusher

. structure are greatly reduced. This central shaft, although

] equal in diameter to the lever shaft of other crushers. is only

half as long between its supports, thus doubling the strengtl

of this very ir1||m:‘l:|nt member.  Being fixed at its extremities,

and 1[IIE|IUI'IIIII'I.' loaded throurhont its ||~1|_|_ﬂi|, the |||'11]|L:]'|i||[|;|1:'

| -"i1l'{‘l1§_",l|| of this great bolt is el :||n|:."n|\'51|:;~|v'._'-. doubled,

Figure 2. Sectional View of Style © The |H1I_'_f eceentrie. head 1.|-||:-||I-_“ and head. w|'i;:5|l'r |-'.||-|.|-|'|1_1_g
A Btathonary Central Bhaft.

b o et the shalt, combine to inerease the marein of safety,
Just as a short bar, although liehter. will sustain a greater

load than ki |n||-1: one of like diameter. so the short, compact

f— ——

S¥mons breaker is strongest among crushers, although its
"]“"'L'“ eliminates fully forty per cent of the weight of other
machines,

DECREASED WEIGHT

Y eliminating the necessity of a lonz, central lever shaft,
we cul down the length of the éfusher frame, dispensing
with muel surplus metal and effecting a greal economy in
bt Our Nos. 3, 4, 5 and 6 are preferably shipped, all

——
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assembled, ]'I.‘HIL‘I.' to [:lm'v on the foundation, at the (UATTY,
Since the customer saves the freight on forty per cent of the
welght, and lessens the work of installation correspondingly.
Lhis ﬁ;l\'illg it ﬁ.'t't‘f;_l,‘h‘l hecomes a matter of dollars waorth

caleulating.

REDUCTION TN WOLELGHT

[HE reduction in height, peculiar to the Symons Crusher,

even when the bottom chute is ineluded. amounts to fully
one-half of the total height of other gyratory machines, of cor-
responding capacity. When the bottom chute, made separate
and removable, is not considered, the saving in height is still
more striking. Add nine inches to the length of an ordinar
}';!1‘11—:afir't{, and vou have the total distance from the bottom
of our No. 5 machine to the top rim of the spider. The
consequent economy in headroom generally decreases the cosf
of installation, while the convenience afforded, in the deliver
Uf .‘;IU]HL 1-{] fhl‘ 1"]'|]:‘-'|'"'|', 1|."~' 1_”” Nl'll.h:!l'("lll I,i'l ]'I‘Lil]iE'i' :ll';_:ffllllli'lll,_

gAPACITY

UR eclaim that the Symons Crusher has a greater

l':l}ni{'i‘l}', than any other, is based on two facts. First.
the crusher head is, of necessity, made larger in diameter than
in other erushers, to contain the eccentrie and head-lining as
well as the central shaft. When the customary width of
feed opening is added, the crusher frame must also he made of
;}_{I'f.‘:lfl:‘l‘ t]f:tl'llf'f[*l‘ than the |1|'1]Fr|;||'l'-.' frame. It follows that
the receiving ﬂpwlit]g iz longer. anid the r:LEJ:lt-iI} of the erush-
ing cavity greater. Each crusher size, although numbered as
others, :u-r*mwlfn;: to the width of u]u*lli[l;_ﬁ, 111 |'1_-:1HEI'».' I'l'|'||'1'-'.1'|5r'~
i ff”’fﬁ’i' erusfher, than machines of the older type.

The head, having an equal movement at top and bottom,
has a grealer average stroke, than one moving mainly at Lhe
bottom. Every part thereof is brought into active service, in
l-‘rll-‘ihirlg stone,
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It 15 evident that, enlarging the head and crushing cavity
and increasing the crushing movement, results in greater
capacity. This increase in capacity easily amounts to from
L5 per cent to 30 per cent.

DURAXBILITEY

INCE the advantages of added strength, less weight, reduced

height and greater capacity, are features of the Symons
Crusher, so apparent as to be self-evident, the question of
its durability becomes of prime importance.

Those parts subjected to the greatest wear are the head.
the concaves, the gears and the bearings. The life of head
and concaves obviously depends largely on the quality of
material used. We use the hest, whether of chilled irom or
manganese, It pays. But we claim no advantage here.

The gears are all of cast steel. They operate in a hath
of clean oil. protected from dust. under conditions most
favorable to long wear.

The bearings deserve special consideration. Mark, first.
that the usual troublesome spider bearing, and all the special
parts that go with it, have been eliminated from the Symons
Crusher, greatly simplifying the machine. Owing to the
very limited contact possible in such a bearing, and the great
load thrown thereon, it has been the source of considerable
concern among crusher men, as evidenced by the frequent
changes in its design. the numerous written discussions re-
garding it, and the repair bills of the user.

. The two main bearings, on the inside and outside of the
eccentric, while traveling: at the same speed as in other
machines, sustain one-third less weight per square inch, owing
to their increased: surface:  Their alignment is perfect; they
are iH‘UTilit‘.{]_ with the best ]}:ti:]]ii_[__: their lubrication is the
ideal oil-bath: and “the .exclusion of dust is complete. This
observance of the simple laws which.govern the life of any
babbitted bearing makes tlﬂl‘Elh[]iE};‘: a lechanical certainty.

11
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APPLICATION OF EOWEL

N any crusher, the leverage should be greatest at the
point of heaviest duty. The first breakage of stone, at the
tu}r of the head, r'r:pl[t'i'-& much less power
than the simultaneous reduction of many
smaller ||i1't1-~4. at the hase of the I.'I‘Hr'x]li]llr‘:
cavity. It is plain that any lever shait
affords least leverage, at the lowest
[:411'111' of the head., where dlll}' is greatest.
By means of the Symons eccentrie, the
..-]:11-;1|11|g pressure is ||||||Ti}rliv:] as mueh
al the bhottom of the head as at the top.

this direct increase of breaking force

:5[1'“|~r1i1|g a hetter ;I]]]lli{':lliuh of power 1
the lower part of the crushing cavity.

Any seeming advantage of the lever
shatt Lli_«c:llm]wnre, when the Symons eccentric is COIpa red with
that of the *old line’” gyra -

tory. Assuming that the lever
age afforded by a gyrating
shaft is 3 to 1. the eccentric,
'l.'-.lllii‘h 1oOvVes i1“- ]‘:lll'll-‘.l[l ("]l'-l.
must have three limes the
“throw” required in the
Symons eccentric, which oper-
ates directly against the head.
I|| lJliH.'l' '-‘|I'||'i].‘-;. lhl‘ gili“
through the reduced ** throw™
of the Symons eccentric, com
pletely offsets that of the gv
rating lever in other machines.

SPECIAL EQUIFPMENT

S'l'_l.\'l)_‘u R chilled iron heads. p[fh[nr(-;)[*]']”g;llf-q] or smooth,

and straight chilled concaves, are furnished for ordinary
(']'lth[t]g work., Heads, of diameter greater or less than standd
ard, are furnished to meet special requirements. By using
curved concaves for fine reduetion. as illustrated in figure 5. the
opposing walls, in the lower
part of the erushing cavity,
are []PEH]I‘ more 'IH‘_‘q'I'I']_}' |'IE|,§'—
allel than in the upper part.
This decreases the reduetion
work to be done in the lower
]]Ell‘t “1: tl'"" ]rjii[‘l’lfT]!‘. ‘.I."ql”l“:"“
nE:]r]‘ml{'hing the hottom
exit, the pieces of stone drop
farther after each stroke;
and the :qugvr of f‘lu;_ﬁgill;_':
1s lessened. The work is
thus more uniformly dis-
tributed over the surface of

the head, and the capacity, Figure 7
for fine produet, inereased. ERH B R A e
‘::lfwvizd attention is directed to the construction of the
Symons manganese steel head. It consists of three pieces,
viz.; the taper head-lining of cast-ivon, the threaded ring-nut
of cast steel, and the outer shell of manganese steel, with a zine
ining. This zine lining is poured over a special mandrel,
iII.«llt'in;_t: a perfect ft of all renewals thereof. The mantle
aftords a uniform and ample thickness of manganese steel,
without expensive surplus.  To renew the head mantle, remove
the ring-nut, lift off the shell and ll]'{]]} on a new one. As the
mantle 1s the n|1|:~' preurt of the head .»:u]r‘]'vt'tvrl to severe wear,
it is the only piece which need be renewed. It is renewed at
a cost, but little 1n excess of the expense of a cast-iron head.
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ADJUSTMENT,

VERTICAL feather-key. on the head-lining, fitted to

a corresponding key-way in the head, preserves a fixed
lateral relation between these parts, at the same time allowing
the head to be raised or lowered, along the lining. To alter
the position of the head, first loosen the adjusting wedges
(£) and (F). Then lower the head, by turning, as a jack-
screw, the short shaft (1)), threaded into its lower portion.
Remove the two-part distance ring (), protecting the upper
part of the head-lining: and replace with one of the desired
width, from those furnished. Set the head up firmly against
this ring, thereby forcing the upper wearing collar of the head
lining (4) against the under surface of the spider. The nut
locked wedge-blocks (H), under the head, preserve its exact
adjustment.

DUSET EXCLUSION

HE wearing collar (4). above referred to, is provided

with a knife edge, which shaves the under surface of the
spider. It is normally set, against the spider, with sufficient
pressure to prevent the outward flow of oil.  Where vil cannot
leak: out dust cannot work in. A removable section of the
lower circular wall, which supports the head lining, is shaped
for excluding dust, in like manner. A housing is thus pro-
vided for all running parts, serving the double purpose of
excluding dust and confining the automatic oil cirenlation.

LUBRICATION

PUT good, clean ail into the dust-proof, steel-plate oil tank,

and economic operation is insured, by our automatic oiling
system. The oil-pump is chain-driven from the pinion shaft.
It forces at least five gallons of oil per minute, through the
guarded feed-pipe, to the top of the eccentric, where the oil
15 divided into two equal streams, which flow downward
th;'m{gh vertical channels, on the inside and outside of the
fotating eccentric, Every bearing in the machine is constantly
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drenched in this flow of oil. From the oil-basin, in which
the gears are housed. the oil returns by gravity to the tank.
This continual oil-bath of the eccentric bearings insures their
cool running — proof of which may be had. at any time, by
noting the temperature of the returning oil.
HEBARBBLIPIEING THE BECOENTRIC

HE babbitt is cast in staves or see-

tions, extending the length of the
eccentric, as shown in Fig. 10. From each
stave projects a babbitt key, which fits
into a vertical keyway, cut in the eccen-
trie, thus holding the stave securely in
place.  Associated together, these staves
form smooth, continuous bearings. When
they become worn, any stave may bhe
separately lifted out and replaced by
a new one from stock. This task is a
simple and easy one, requiring no bab-
bitting mandrel. no melting or pouring
of babbitt. No expert is needed for per-
fect work. Worn staves may be returned
to the factory, where eredit will he given
at the market price of babbitt,

REPAIRS

HEN any worn part is to be re- -
placed, the design of this crusher

15 a fime-saver, Fieure 10
After removing the upper spider and = Showing eccentric, detachable
- 4 iz gear, and sectional habbitt,

the small two-part distant ring. the head

may be lifted out and replaced without disturbing other parts.
The inner bearing. for the pinion-shaft, is machine-fitted to
place. allowing the shaft, bearing and pinion. to be removed
from the side of the machine, as illustrated in Fig. 4, on page
10. All parts are easily accessible and relatively easy to handle.

| nnt

17
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liar to the jaw crusher.

S 5= In any portable plant, the first consideration is capacity,
Up-to-date contractors know that. upon the amount of the
daily output, largely depends the cost per cubie yard of erushed
stone. A saving in cost of production, through added capac-
ity, is clear profit. With a mounted No. 5 Symons gyratory,
the contractor may double the usual daily ontput of any other
portable machine. (See table of capacities, given below.)

Our portable No. 4, having twice the capacity of any other
No. 8, weighs less. The feeding platform of the portable
No. 4 is almost as low as that of a jaw erusher, while our ma-
i chine is more easily fed because of the greater area of ils
receiving opening. The same relative advantages exist in
favor of both our numbers 3 and 5 portable outfits.

QOur Nos. 3, 4 and 5, mounted on strong steel trucks, with
broad tread wheels, can travel any road fit for a traction engine.
The superior double-chain folding elevator, shown in the
cuts, completes this modern, portable breaker.

CAPACITY, WEIGHT, ETC., OF PORTABLE CRUSHERS

Figure 11. Symons Portable Crssher, with folding elevutor in position, .
Na. of Portable Crusher ............ i 3 4 5
Dimenzions of receiving openings, ins., ... .. Tx32 Sxih 1040
Dimensions of combined openings, ins... .. x4 Bxv0 10x50
Capacity in tons per hour. . ........... ... L 20-40 260
Diameter of ring:. . ..o oooovi i o ar 2-1g*
Horse Power Required, . ... P 1825 22-30
Maximum length elevator furnished . ... .. iy 24! 28 28
H.Ej;'._d’lt from ground to top of hopper . . IhF 410" | & o6 T i
Distance from center to center of axles. . [ 707 | 74 il o
Width over all. . ey iy = i N | & & 0 g or g
Weight of mounted erusher, in lba. . ..., ... : 12000 L6000 15000
Weight of 16 it, folding elevator, in Ihs.. 8a0 1075 1073

LE[Eht, per added foot of elevator, in lbs.. .. ... ... 48 | G2 62

For further information, see table on page 21,
1
Ia
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DESIGN OF PLANTS

HE time and knowledge, of our engineers, are at the

service of the buyer, in the selection and arrangement of
his erushing equipment.  Blue prints of complete plants will
be prepared for customers, when desired.

On the last pages of this catalog, we show several sketches
of Symons crushing plants, which may be of value to the
intending purchaser, in determining the lay-out best adapted
to his peculiar circumstances,

We maintain a corps of experts, whose services are available
to persons desiring assistance or superintendence, in the build-
ing of their plants,

Attention is called to the information sheet, at the back of
this catalog. Every crushing plant presents an independent
engineering problem, which can only be dealt with intelli-
gently, when local conditions are studied and understood.
Prospective buyers will greatly assist us in dealing with their
requirements, by filling out this sheet and returning same to
us. A sample of the material, to be ecrushed. is also of
great value in estimating the output, obtainable with any
equipment, while it also enables us to more accurately
gauge the purchaser's needs.

SIZES, POWER REQUIRED, PRODUCT,
ETLC.

HE mereased output of the Symons Crusher is discussed

at length on page 9. The advantages of this machine, in

bearing area, lubrication, leverage and consequent economy of

power, have also been explained and are, we trust, fully under-
stood.

= Y M O N S C R U S H E R 5§
e S

Figure 12 shows the lines of cleavage, followed in the
supposed reduction of a large block of stone, to cubes of one
inch size. It should be observed that, in this process, to
produce one-inch cubes, a two-inch cube must be broken into
eight pieces. The actual stone-breaking work, required of a
erusher, is thus quickly doubled, by adjusting it for finer
reduction, in which case power must be liberally added.
Capacily 1s also affected, when the
width of the bottom opening is reduced.
Clearly, any estimate of power or ca-
pacity must be based on a specified
size of product, while the character of
the stone is also a factor. The figures
in the following table will be found
conservative for average conditions:

Figure 12

Ilustrativg  additional  deavage
rru:|1||.n‘.-|. i fine redaction work,

CAPACITY, WEIGHTS, ETC., OF SYMONS CRUSHERS

Number of Crusher.............. A 4 5] i T

Dimensions  of  ecach  receiving

OPENINE. oo v s ceed| T2 | 8x35 1040 12x47 | 14x54
Dimensions of combined reeeiv- I

ing openings .. ...............| TxiGd Bx70 10 12x04 L4101
Capacity, in tons per hour, oo 20| 2540 A0=G A0-90 | 110-165
Bize of produet, ins... .. I I B B 2 2-14 k1 314
Weight of crusher, lba. .. .. .. ..| 10000 | 13000 17000 S0 A5000
Driving pulley, diameter, ins... ..| 32 a6 42 45 Al
Driving pulley, face, ins. 14} 12 12 i 1%
Diriving pulley, bore, ins. Sies| 2% 2% 23 Ak
Driving pulley, speed in R.P.M...| 875 354 354 320 o434
Horse power requived ... ......| 15-20 | 18-25 | 22-30 A5-50 | S0-75

For information on mounted outfits, see table on page 19,
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SEE MIXERS, CRUSHERS AND : STHEKHTH, simplicity and perfect alignment are features
2 (PMENT SHOWN SET UP carefully considered in the econstruction of our rotary
i Y R IN OPERATION ¥ screen. The bearings are wide, thoroughly lubricated and

well protected from dust. The chilled rolls are of ample size
to insure easy running. The head ring is also chilled, and
is made removable. The screen sections are holted to the
parallel channels, adding the great strength, of their cylin-
drical form, to the channel frame. This arrangement allows of
the ready removal and replacement of any section. The sup-
port for the central bearing, at the lower end of the screen, is
adjustably fitted into the main casting, which affords bearings
to the pinion shaft. This special provision allows the adjustment
of the gear teeth to the proper mesh, while it insures a perfect
alignment of the bearings. Our sereens are made in all stand-
ard sizes and length, as indicated in the table shown herewith.

DIMENSIONS, ETC., OF REVOLVING SCREENS

o Spead of Speed of Counter [ T e Horse Pawer
! wlex Frame K, P. M. Shaft LEM, - Wedght Required
24"x & 1500 lhbs.
g 8 * 1]
.j._.:m, 2014 78 i[;gf: p 5 to 4
Figure 13, Ilovolving sereen. ) 2475 12" | 18a0
32"x & 2aa)
3orxllr 2750 .
327x12° 2 1 3000 i
32°x14' 3150
407 &' aral
407x 107 3950 *
10"x 12" 4200 =
014 | 18 65 4550 81D
| - e |
| 40 x16 | TR o
4P x1s | | GOS0 %
= S [ S o | i
481y 6200 #
18 %12 6500
44"x 14" g7oL0
481 16 45 “150 g to 12
18714 7500
A 20" 7800 ¢




Figure 14.

Chain slevator.,

ELEVATORS

UR elevators, illustrated herewith, are worthy of special

attention. Appreciating the importance of this part of
the crushing plant, and the severe duty to which it is sub.
jected, we have given carveful study to every detail of our
elevators. and have embodied therein the best of workmanship
and material throughout. In general, we have followed the
strong simple design, with which quarrymen are familiar.

The buckets are made of the best steel, shaped for clean.
effective work. They are firmly secured to the traveling
carrier, which is furnished either of the hest heavy rubber
helting or of strong double sprocket chains, as may be pre-
ferred by the customer.

For stationary plants, wherein elevators are usually
housed., we furnish belt carviers unless otherwise ordered.
We avoid cheap belts, exercising special care in their selection,

For portable crushers exposed to the weather, chain
carriers arve given preference. Our sprocket chain carrier is
driven by traction wheels, and hence cannot possibly elimb
or break under unusnal strain.

Both belt and chain carriers travel on iron rolls of large
size, provided with wide bearings and having convenient
means for lubrication.  Wood frames, well braced to give
strength and rigidity, are furnished with stationary plants,
unless otherwise ordered. Our folding elevators are mounted
on steel frames. Ample takeups are provided at the bottom
of the frame. Elevators are designed by us, upon application,
For table of

to meet special requirements. elevator sizes,

weights, ete., see page 27.
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CHAIN ELEVATORS
Number of Elevator . ... ......... 2 | 3 i i
Bizeof busket . ... o iiiiies Ix0x12 | 4x0x12 | 5x0x18 | 5x9x18
Gaugeof steel . .............. 16 16 14 14
Driving sprocket .. .. e e 85-26T | 85-26T | 838-26T | 88-26T
Speed of driving pulley R, P. M... 33 | 33 33 33
Bpeed of upper sprocket R, P. M.. 33 33 172 172
BELT ELEVATORS
Number of Elevator .......... 2 4 | 3
Size of Bucket . SxOx9 Hxlx1l | 6x10x13 | 6x10x15
Gauge of steel . . . 16 14 14 14
Width of belt . . . 10 12 14 16
Sige of | 30" to 507 elev, a0 Afixt lin Gk
Driving < 5/ to 80 Ak G T AT Aixy
Pulley | g0 to 100 30x7 | 36x8 s B
Bize of hend |_|11|_||:_'|.' g o 2x12 23x14 2316 *ax1y
Speed of head pulley I P M. .. 3 a0 a0 a0
Bpeed of driving pulley R. P. M,  LiTH] L5t 1 154
Speed of bucket, feet per minute 1640 T2 172 172
H.P. required by 30 to 50 elev.. 3 b i &
H.F. required by 30 to 20" elev. . . f1lg T4 9 12
H.F. required by 80 to 100" alev.. G 10 12 16
Capaeity per hour, tons. . a0 Sl 60 =0
Weight of 30° elevator, Ibs,.. . 250M) 000 2500 4000
BELT ELEVATORS—(Continued)
et
Number of Elevator . i Tls B i
Size of bucket . . . . 8x12x17 | 8x12x24 | 11x16x30{11x16x36
Gauge of steel . ... 10 10 10} <
Width of Delt, . 1% 25 90 g
Bize of | 30" to 30 elev. .. aExh A8xh SdxH Sdxsla
Driving - 50 to 80 elev. ... A8x 10 a0 14 | Gixldle
Pulley { 07 to 1007 elev 38x12 | 38x12 | 72x8 | 72x18ls
Size of head pulley _.......... 6x28 | S4x3d | Sdxd0
Speed of head pulley . P. M. . 23 18 15
Speed of driving pulley . P. M. 128 100 100
Speed of bucket, feet per minute 216 210 254 254
H.P. required by 30 to 50° elev.......... 11 L6 20 10
H.P. required by 50 to 80" elev . ... ..... 16 24 43 i
HEF required by 80 to 100° elev . 2 42 5% =11
Capucity per hour, tons . 110 165 201) 400
Weight of 30’ elevator, lbs. GO0 7000 120410 15004}
e —
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