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DOUBLE-ACTING-COMPOUND

Size G

A double-act in g steam hammer
with a LOW VEL 0 CIT Y
BLOW FROM A HEA VY

'M A SS OF RAM and having the
a d d e d feature of a P 0 S I
T I V E L Y A C T U A T E D
VALVE .

Pa te nted

California Pile Hammer

Sizes E and F

The co mpo und fea tur e of t he CALIFORNIA HAMMER lend s it self admirably
tow ard s sec ur ing th e desi re d actio n and
res ults, as in thi s machine, a m uch
lower pre ssure than t he init ia l pr essure
is used for th e clown s troke , thus limit-
ing the ve locity of imp act and permit
t ing a grea t increase of weight in th e
ram it self , so t hat in t his new hamm er
t he V u1can I ron \ Vorks is enable d to
offe r to pile-driver opera tors

T his is an en tire ly new and distinct ty pe of doub le-act ing hammer in which the
par tially expanded steam, which has been ex ha uste d irom th e upward stro ke, is again
used, with furth er expansio n, as a driving force on the top of the ram for the dow n
wa rd s troke, thus making t he ha mmer compound in ste am act ion and effecting a ver y
app rec iab le sa ving .in the a mount of st ea m re quir ed for its ope ra tion.

DRIVING HEAVY CO NC R E TE P I L E S fo r a marine driveway being co n
structed a t H avana, Cu ba. Arellano y Mendoza, the contracto rs, selec ted t wo No . 0
W arrington-Vulva n steam hammers fo r this work . Piles shown are 20 inches sq ua re
and 90 fee t lon g.
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T hree sizes , onl y, of the Ca lifo rnia luuu mer. a rc a t prcse u t reruly for th e IlIa rl, !'1
--sizes E, F and G. A ll three ca n he operated with either stea m or ai r, 110 c ha llg!',
or a dj us tme n ts being requi red with eithe r for m o f pow er.

\Vhi le th e hammer s are desig ned for a wo rking pr essure o f 8:; P0 l1 l11b, th ey will
operat e at an y pressure bet ween 40 and ] ] 0 pound s with a corr es po nd ing ra ugc o f
energy, \Vit h the throt tl e wide ope n the full pressur e is used a nd t he fu ll hlow
obta in ed, but by a pa r t ia l closing of the thr ott le va lve the rap idity of s ucc ession o f
blo ws a nd th e lengt h of the stroke m ay be ' lesse ned a nd the b low t hus m ade so fte r,

The Ca lifornia hammer is shor t in over all leng th , permit tin g its use in co nfine d
situa t io ns; it is compact, rugged a nd sim ple, th e entir e cy linde r or bo dy is a sing le
cast ing a nd all moving part s ar e en closed w ith in it.

The mechanica lly ac tua ted valve is o f t he "slide val ve" typ e wi th mu lt ip le por ts,
it s travel is s hor t, it is incapable of der an gem ent and no ad justment is eve r ne ce ssary.

T he piston or ram I S in o ne pie ce , it s t r ikes d irectl y up on th e im pa ct pla te ; th er e
are no s tuffing boxes or g lands ; in fact , no a ttendan ce is required by the operat or
oth er th an to ma nip ulate t he th rott le, th e lubricator a nd the dra in cocks,

\Vith each hammer th ere is furn ishe d a thrott le va lve, hose and couplings, lub r i
cator, drain va lve, drain co cks a nd wrenches. T he thr ot t le va lve may be used a t
eithe r en d of th e hose .

The size "G" Ca lifo rn ia ha m m er is primarily designed for use in driving sheet
piling a nd is arra nged for use w it hout leader s . T he larger sizes " F " an d " E" are
provi de d wi t h integrally ca st ja ws an d ar e int en ded to be used wit h leader s but at
the op t ion of the operator, m ay be used wi t hout leaders . When used w ithout leaders
th e hammer may be sus pe nded fr om a derr ick boom or any othe r conven ient device,
th e hamm er is lo we red on top of t he pile until its fu ll we igh t rest s th ereon , steam
or a ir is th en turned on , a nd as the p ile and hamm er desce nd , th e ta ck le line is slac k
ene d off j ust eno ugh to ma in ta in t he ha mmer in a vc r t ica l posi tion. If used wi th
lea der s, it is on ly necessary to lo wer the hamme r o n to t he pile an d slacken the
hoist ing lin e.

When using eit he r m ethod th e full w eight of the ham mer m ust rest upon th e
pile during th e en t ire op eratio n.

"A Low Velocity Blow from a Heavy
Mass of Ram"

T he s ta tements on page :J app ly to the do uble-acting form ju st as definite ly as
th ey do to the s ing le-ac t ing for m of stea m pi le hamm er. T he blow of th e hamm er
must be from a heavy mass of ra m, sufficient no t only to overcom e th e iner tia of the
p ile a nd it s fri ct ional resis tan ce, bu t ove r a nd above tha t , th e ram m ust ha ve surp lus
w eig ht to impar t motion to the p ile.

The steam on t op of the ram in a double-a ct ing ha mmer does not add any
weight or mass to th e ra m it self. The press ure of the steam does no mo re than

incrv asc t he vclocit y o f th e ra m, a nd this cnab les m or e st rokes to be delive red in a
give ll t im e: but eac h ind ivid ua l s t ro ke or blow mu st ha ve that necessa ry su rp lus
ene rg y whi ch dri ves the pi le. A lig ht ra m hav ing hig h ve locity w ill dis in tegra te th e
hea d o f th e p ile, but w ill never del iver the blow to it s lo wer en d .

I ncrease in we ight of th e ram r esults in in cr eased efficiency of the blow. I ncrea se
of ve loc ity re sults in de crea sed efficiency of t he bl ow. I t is, t herefore, im pe ra t ive
t ha t, in orde r to obta in th e best efficien cy, t he ram be as hea vy as possib le, and its
velocity held with in cer tain lim its.

T he Ca lifo rn ia doub le-ac ting hamm er has no hig her ve locit y at imp act t han has
th e Warrington-V ulca n sing le-ac t ing hammer, a nd th e w eight of th e ra m is a la rg e
propor t ion of it s entire weight; in fact , a com pa ri son wi th ot her m akes of ha mm er s
will show that, for th e sa me foot po unds of ene rg y, th e ra m in the Ca liforn ia ha m 
m er is a bou t fift y percen t heavier th an th e o ther s.

No do ub le-ac tin g steam hammer ca n possibl y exer t a g re a te r number o f foot
pounds of energy th a n can be der ive d by m ulti p lyin g t he total we ight of th e hammer
by th e stroke of th e ra m in fee t ; thi s is for the r easo n th at, when thi s maxim um
energy is reached, t he en t ire hammer w ould be lifte d by th e st eam above th e ram,
a t the t im e of imp act , a nd wou ld bounce up fro m th e pil e. As th is r esult is. not
desi ra ble , a nd ot her desired co ndi t ions mu st ob tain, it is believed by' th e Vu lcan Iron
\\Tor ks that the ener gy of a do ub le-acti ng ste am hammer sho uld ne ve r be rated a bove
a n a moun t equal to abo ut 75 % of this m aximum ene rgy, an d in the tables sho wing
ca pacit ies of the Ca liforn ia hammer, thi s reduced ene rgy is g ive n. The capacitie s
sho wn a re sa fe and conse rvat ive, a nd ca n be relied upon.

D R IVI N G W O OD SHEETING. ' Size " G" California Hammer, used by Subway
Engineering Company at ·W olf Lake Bridge, Hammond, I ndia na, driving patented
interlocking wood sheet piling through 6 fee t of old fill, consisting mostly of broken
slag and co ncrete.
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Specifications: California Steam
Pile Hammers

8

100

47

925

No. G
Size of Hammer

No. F

Normal Stro ke of Ram-Inches
12

Domestic Shipping Weight-Pounds
1950

16

Di st ance Between Jaws-Inches
18 16

Width of Jaws-Inches
67.1 57.1

Length of Hammer-Inches
7193

950

4000

Net Weight-Pounds ( Not including throttle, hose and pipe)
3800 1800 750

Bores of Cylinder-Inches
61§{6- 5YI6

Weight of R.am- Pounds
330

10;.-2- 7%

No. E

270

4 x8

Siz e of H ose-Inches
2 1;.-2 1

St andard Length of Hose
40 35 25

Boiler Horsepower R equired
25 15 7

150

8 x 12

Foot Pounds of Energy per Blow (See page 25)
3800 1300 375

Blows per Minute
190

D iameter of Opening for Wooden Pile-Inches
12 7.1 97.1

Width of Bottom Recess for Sheeting-Inches
8 7.1 67.1 4Ys

Compressed Air R equired
( Cubic Feet of Free A ir per Minute, no allowance for losses)

460 167 65

Capacity for Round Wood P ilin g-Inch es
12 8

Capacity for Wood Sheeting-Inches
6 x 10

DRIVING STE E L SHEETIN G. Size "G" California Steam Pile Hammer driv
ing 974 in. steel sheeting through sand, gravel and clay on the beach of Lake Michigan.
Taylor Bros. Co. , Marine Contractors, of Hubbard Woods, Illinois, drove two piles
at one time on these operations.

Capacity for Steel Sheeting-Inches
14 12 9

THE ABOV E T ABLE IS B ASED UPO N 85 POUN D S PRESSURE
O F STEAM O R A I R AT THE H AMMER



VU L CAN II O N W OI K S,---------- I II C"' O I"\·-----------·---------~--v 11J. C; ~ N JHU N WOJ< K S, CJU CJIOGO- - - -

35

" CS
~--13

34

~

O~O-8

~- 12

[[JQg)- 11

27

18. R ubber Bum per.

19. P la te R etai ner .

20. Co ver Pl a te.

2 1. T hr ottle V al ve.

24. L ub ri ca tor .

2 5. D r ain V a lve.

26 . St ea m P ipe (4 pie ces) .

27. S tea m H ose.

28. St ea m H ose Sp ud a nd N ipp le.

29 . S team H ose N u t .

30. St ea m H o se Cla mps.

31. S team H ose Stem .

32. E xha ust P ipe (3 p ieces).

34. Small W r en ch .

35. Large W rench .

When ordering pa rts from th is list, state th e SIZE OF HAMMER, and
ALWAYS GIVE SERIAL NUMBER. This info rm ation is cast on the front side
of the body.

Duplicate Parts for "G" Hammer

1. Bod y, St ud s a nd N ut s.

2. Cy lin der H ead.

4. P iston or R a m.

5. L arg e Upper P ist on R ing s.

6. S ma ll L ower P ist on Ri ng s.

7. S tea m C hes t Cover .

8. Float in g Valve Seat and Pi n .

9. Floa t ing V al ve Spring s.

10. Ri n gs for Stea m Ch es t Co ver.

II. V a lve.

12. ' V a lve L ever.

13. V a lve L ever P in a nd Bl ocks.

14. Gu ide Bl ock .

16. . D r a in Cocks.

17. P la in I mpact P la t e.

1-- - -27

g "o 12

13..

L ubr ica tor Filler.

E ye Bolt.

P la t e Reta in er for R ou nd P iles.

P la in I mpact P lat e for R oun d P iles.
Stea m I nl et .

S tea m H ose .

S team H ose Sp ud a n d X ipp le.

S tea m H ose X u t.

St ea m H ose Cla m p.

Steam H ose Stem .

Sma ll \ Yrench.

La r ge W r ench .

V a lve L ever R oll e r.

V a lve L ever Fulcrum .

D a sh pot Plunger.

D ashp ot Link.

D ash p ot Bonnet.

Dra in Cocks.

37.

24.

2 7.

28.

29 .

30.

31.

34.

41.

42.

43.

44.
46.

~=,:
II .'E)...._ -
~I '

*38.

*39.

*40.

35.

*36.

42

- 42

~-"40 38

~l'

'2)===>-35

C -== }-- ---- - - --- 20

o

30

21 --ITIJ

'4

,.~17-

18 _-. :-

17W

D ra in Cocks .

P la in I m pa c t Pl at e for S heet P ile.

Rubber B ump er .

P la te R eta iner for Sheet P ile.

T hrott le V alve.

16.

17.

18.

19.

21.

Duplicate Parts for "F" and "E" Hammers
state the SIZE OF HAMMER,
information is cast on the front

*I te ms marked -II- are used o n "E" size on ly.

When ordering parts from this list, be sure to
and ALWAYS GIVE SERIAL NUMBER. This
side of the body.

1. Bod y. S tu ds a nd N uts.

2. Cy linder H ead.

4. P ist on or R a m.

5. L arg e Uppe r P ist on R ing s,

' 6 , S mall L ow er P iston R ing s.

7. St ea m Ch es t Cover .

8. F loa t ing V a lve Sea t .

9. F loating V a lve Sp ri ng s.

10. R ing s for Stea m Ches t Cover.

I I. V a lve an d P ins .

12 . Va lve L ever.

*13. V a lve L ever Sh oe.
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Directions
California

for Operating
Pile Hammer Vulcan Drop Hammers

1. If t o be used in leaders, place t he hammer in po sit ion and a ttach hoist ing
lin e. T he ho se should be outsid e of the leader s . Ii to be used wi th out leader s, sus 
pend th e hammer d irect ly over the pile w ith block a nd tackl e ; a chai n block will not
lower fa st enoug h.

2. L ower t he hammer un t il it s full we ight rests upon th e im pact plate, and th e
impact p la te re st s squar ely upon th e pi le. If in lead er s, the hamm er line mu st he
en ti re ly slac k from t ha t ti me unti l dr ivin g is finish ed. If without leaders, be sur e that
the hamm er can alwa vs follow to th is positi on a ft er eve ry bl ow . D o not hammer on
th e rubber bumpers..

3. If u sin g ste am , fill the lubrica to r w it h cy linder oil. If em ploy ing a ir, use a
g ra de of oil for t hat purpose .

4. B lowout bo th pipe a nd ho se be fore co nnecti ng to hammer. A rra ng e a va lve
at end of p ipe line so hose ca n drain an d pip e be blown out before each subseque n t
ope ra t ion.

5. When hammer is provided with a separate lubricator, t urn the ha ndle to
feed t he oi l. \ Vh en hammer has an in tegra l lubricat or , t he feeding of oil IS

aut om ati c.

6. Open dra in coc ks No. 16 and lea ve ope n until dry stea m issu es .

Weights of sto ck s izes of Vulcan Drop H am
me rs a nd Dimen sion s of their sta ndard jaws are
as follows :

W eight Dista nce Width
of Drop Between of

Hammer J aws J a ws
P ounds Inches I nch es

500 13 4 ~

"DO 13 4~

700 14 4~

800 14 4~

1,000 16 5~

1,200 16 5~

1,500 18 ,, ~

1,800 18 6~

2,000 19 7~

2,500 1!J 7~

:1,000 20 8~

All drop ham m ers are provided with integrally
cast hoo ks for attachment of the rope sling of a
pile cap or sheeting cap.

7. O pen thrott le. If ne cessa ry, open a nd close severa l ti me s unt il h amm er warms
up . P artly closing t hr ottle will r edu ce press ure an d so fte n t he blow.

Round pins are used for engine driving. Triangular dies or rolling dies are used
for n ipper driving. Inquiries or orders must specify which style is required.

8. A s the pile de scends, a llow hammer to fo llow. Ii used wi t hout leader s, m a in
ta in ju st eno ug h ten sion in ho isting lin e to keep the hammer upr ig ht.

9. If hammer is eq uipped with a reli ef throttle va lve , w hen shutt ing down, move
handle all t he wa y to permit t rapped st eam t o escape through cylinder re lief.

These D rop H a m m ers m ay be op e rated eithe r by a hoisting engine or by horse
pow er. T he form er me thod w ill, of co urse, g ive g rea te r speed of opera t ion but where
a hoisting engi ne is not avai lab le goo d work can be done by us ing one or m ore draft
an ima ls as t he m oti ve pow er.

10. During CO L D \ ,yE ATH E R , when not in nse, be carefu l to DRAIN
VV A T E R fr om lubr icato r and cylinder to OBVIAT E DAM A GE fro m fr eezin g .

Impact Plates
T he s ize "G" Ca lifornia ham m er is intend ed fo r use only on she et p iling . \ Vh en

sh ipp ing t his machine we include th e P lai n I m pact Plate No. 17 shown on page 2!J .
This is the ge nera l purpose plate.

The sizes HE" and " F " California hammers are designed for dr iving wood shee t
ing a nd also round w ood pile s. When sh ipp ing th ese machines we include both P la in
I m pact P la tes Nos. 17 a nd 44 and a lso the Plate R eta ine rs N os. 19 and 43. These
are th e genera l pu rpose fitt ings .

Special sha pes of impact plat es ca n be furni sh ed when circ um sta nc es require
them. F or example, when there is to be driven a g re a t amount of wood shee ting.
much t hinner tha n the " wid th of bottom re cess" on pa ge 27, or a la rge q ua nt ity
of ste el sheet ing . F or eith er operat ion there sho uld be employed a n impact p late
having integral skir ts to fit ov er t he pile and cen t ralize the ha m m er .

With eng ine op eration the line is led direc tly to t he hois ting drum, to wh ich it is
mad e fa st. The drum fri ct ion is engaged to ho ist a nd is re lea sed when the ham m er
reach es th e desired height, allowi ng th e drum to sp in back wards and the hammer to
fall, th e opera tor engag ing th e fr ict ion aga in ju st at th e m oment th e hammer s t r ikes
th e p ile. A turned stee l pi n to w hi ch th e hoist ing line is a ttached is provided with
hamm er s desig ned for u~e with hoist in g engine .

W hen hammer is to be ope ra ted by ho rse s, or o ther draft a n ima ls, triangular or
rolling die s a re subs ti t uted for th e s te el pin referr ed to ab ove. These are a utoma t
ically engage d by a pai r of nipper s, to t he bai l of whi ch the ho is ting line is fa st en ed .
On raisin g the hamm er to the required he ight the arm s of the nip per s are closed by
coming in conta ct with we dges or an adjustab le tr ip, a ttached to th e upp er pa r t of
the leader s (see cut on page 4!J), th is releasing th e hois t ing line from th e ham m er
and p ermitting th e latter to fall. The nippers are then lowered to en gag e the hammer
die for another op eration .

These Vulc an Drop H ammer s a r e designed in the light of many years' ex per i
ence an d attention is calle d to th e following fea tures :

Give full inf ormation with inquiries. First-vVe aim to ge t as m uch weight as po ss ib le in the bo ttom of the hamm er .


