
IN S T IT U T E

S e s s i o n

P re s id e n t: S ib  A r c h i b a l d  D is n n y ,  B a r t . ,  L L .D .

VOLUME XXYII.
P a p e r  of 'T ransactions, No. CCXX.

P o w e r  Dr i v e n  T o o l s  o n  B o a r d  S h i p .
B y  M r. J. H. THOMSON (Member).

READ

Tuesday, January 11, 1916, at 7 p.m.
T H E  IN S T IT U T E  P R E M IS E S , T H E  M IN O R IE S , T O W E R  H IL L .

C i u i k m a s  : M r. J .  E . E l m s l i e .

The object of th is paper is to in itia te  a discussion am ongst the 
members of the In stitu te , w ith the hope th a t as the resu lt of 
such discussion a clear expression of opinion m ay be obtained 
as to the power driven tools on board ship, th e ir num ber, size, 
arrangem ent and general equipm ent. In  addition m any mem
bers will doubtless be able to give a description of various ex
pedients to which they have resorted in order to overcome the 
absence of such equipm ent, and thus help others who find them 
selves sim ilarly  placed.

I t  m ight be thought th a t in  the present age of m achinery, 
there would be little  need to plead for up-to-date j i o w e r  driven 
tools for executing the everyday mechanical work on board a 
modern steam ship; yet the m ajority  of ships will be found
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deficient in  tliis respect, m any possessing no power-tools w hat
ever, others only a nondescript lathe p\it on board with con
siderable disregard of the probable requirem ents, size of ship, 
etc., and of the large range of work which can be economically 
carried out, given suitable and suitably equipped tools. I t  is 
therefore necessary to try  and state a few of the advantages of 
fitting  such tools on board, in  the hope th a t it m ay persuade the 
ship owner th a t capital so invested is well spent and will give a 
good return .

Any repair th a t can be efficiently carried out on board ship, 
by the ordinary staff, w ithout entailing  the neglect of other 
duties, and w ithout entailing  any overtime work will cost any
th ing  from 75 per cent, and upwards less than such repair would 
cost ashore. For there are no extra wages to pay for such re
pair ; there is no charge for the use of shore m ach inery ; the 
profit required by the shore firm is saved; much scrap m aterial 
which usually goes ashore for a very small re tu rn  can be pro
fitably worked up 011 b o a rd ; there is an enormous saving in the 
tim e taken to execute the repair, a saving which in  some cases 
would avoid the ship being detained in p o r t ; owing to the quick
ness and ease with which work can be done, the m achinery will 
be kept in better repair, as the ship staff will have more tim e to 
devote to i t ; there will be a saving in the bill for files and other 
hand tools used on b o a rd ; and last, bu t not least, i t  will tend to 
m inimise th a t fru itfu l cause of discontent on board ship— over
tim e.

To take a simple illustration  of everyday routine work: sup
pose a 3in. dia. by 2in. wide bearing wants stripping, the 
am ount of m etal to be removed— ascertained in the usual way 
by leads—is yffrn, i t  could be pu t in the lathe, the am ount re 
quired taken off to w ithin  a t rue plane surface left, 
parallel with the opposite plane surface of the bearing, or 
parallel with the bearing itself as may be required, sharp edges 
and rags removed— all in well under a half-hour, w ith a m ini
mum of physical labour by anyone with a slight knowledge of 
tu rn ing . In  the vise, w ith a good file, the same job would take 
from an half to an hour-and-a-half, and, given a good trades
man, m ight have the required am ount off to w ithin  ^V o and 
in th a tiim e  have an approxim ately plane siirface, approxim ately 
parallel w ith the other surface of the bearing. W ith  a poor 
tradesm an there m ight be or more of error in  the para l
lelism  of the two surfaces, and the new surface m ight resemble 
the Bay of Biscay on a rough day, more than  a true plane. In
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contrasting  these two methods of doing the same job, rem ember 
th a t such a job has often to be carried out in an engine-room at 
a high tem perature, particu larly  so in the tropics. Doing the 
job in the lathe it has been a pleasure to the engineer, and he is 
practically  as fresh after its completion as he was before he 
started . Doing it in the vise is mere mechanical drudgery, and 
the engineer is wet w ith perspiration, and has lost a consider
able am ount of energy. In  passing, a simple method of tak ing  
off exactly the rig h t am ount of m etal in  the lathe m ight be 
given : Face up only about a quarter or less of the surface to be 
stripped, un til, when laying a good stra igh t edge across the old 
surface, the required feeler will ju s t slip in between the stra igh t 
edge and the new surface, after which the rem ainder of the old 
surface can be faced down to the same p la n e : See F ig . 1,

An illustra tion  of common re p a ir : The valve spindle of a 
steam  stop valve is broken on the day of sa ilin g ; w ith a power 
driven lathe on board, and a small stock of various sizes of brass 
rod, such a spindle could be replaced in  about four hours, pos
sibly less if it so happened th a t there were any old valve spindles 
on board which could be worked up for the job. W ithou t a 
lathe and with the necessity to send the spindle ashore to be 
made good, the time lost m ay be anything  from a half-day up
wards.

The m inim um  power driven tools advocated on board a ship 
are : a lathe, a d rilling  machine and a high-speed grinder. 
These tools should be so arranged th a t each can be used inde
pendently of the others, or th a t all these can be in  use sim ultane
ously. I t  will be most convenient, if the three m achines are 
grouped together, so th a t all may be driven off the one counter 
shaft, fitted in the usual way with driving and loose pulleys. 
For driving the counter shaft an electric motor complete w ith 
s ta rting  switch, etc., will be required, the power of the motor 
depending upon the size of the tools th a t it is proposed to instal, 
one of 2̂ - H .P . should be ample for all ordinary  requirem ents.



A point which m ight be considered is whether the motor might, 
not be fitted so as to be capable of assisting the lathe gearing in 
getting  the required slowness of speed for tu rn ing  a job of large 
diam eter, such a job being of infrequent occurrence, there would
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be no objection to runn ing  the counter shaft tem porarily  a t a 
reduced speed. G etting the lathe to revolve slow enough is 
sometimes a b it of a problem on board, i t  can occasionally be 
solved by running  the dynamo at a reduced voltage.

The L a th e : —I t  is difficult to definitely fix the size of the 
lathe th a t should be fitted on board ship, and the point should 
be one th a t will bear discussion; the suggestion is put forward 
th a t the aim should be to have a lathe which w ith the gap re
moved would be capable of dealing with the H .P . junk  ring , 
the H .P . piston being the one which usually  gives the most 
trouble from wear, etc., and for length capable of dealing w ith 
any of the m ain engine valve spindles, not th a t it  is thereby 
im plied th a t the valve spindle should be accommodated between 
the lathe centres, it will be sufficient if by the aid of a fixed 
stay, th a t p a rt of the spindle which works through the neck 
bush, stuffing box, gland, and guide, can be efficiently dealt 
w ith. Space in  a ship for a lathe of such size is not always 
obtainable, bu t with a little  contriving it should be managed,
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unless in very small boats, where the length m ay require con
sideration. A suitable position in  a tu rbine driven ship is 
often found in the shafting  space, which usually  extends r ig h t

across the engine space, there the lathe, d rilling  machine and 
grinder can be ranged along the ship’s side, using the sh ip’s 
fram es for the purpose of a ttach ing  counter shaft brackets, 
motor, etc. The forward starboard side is usually  the more 
suitable, thus leaving the ends of the shears clear for any ex tra  
long job to overhang, th is point should also be kept in  m ind if 
the lathe is placed in the engine room, as one often sees the end 
of the shears close up against the sh ip’s skin, which renders 
the tu rn ing  of a long job impossible. I f  the space is so lim ited 
th a t the end of the shears cannot be le ft clear, then they may 
abut on a hold or bunker bulkhead, which can have a c ircu lar 
hole cut in it in line w ith the lathe centres, such hole being made 
w ater-tigh t w ith a covering plate, th is means th a t a tim e m ust 
be selected for doing any job which is ex tra long, when the  
bunker is clear of coal, or the hold of cargo. I t  m ay be m en
tioned th a t such a hole by bolting a su itably  shaped piece of 
wood to it, m ay be utilised as a fixed stay.

There is one point th a t m ust on no account be lost sigh t of in 
selecting a position for these tools : the space selected m ust be 
well ventilated, and cool enough at all times, even w ith steam 
011 the m ain engines, and the ship in the tropics, for a m an to 
work in conmarative com fort; efficient work cannot be done, and 
moreover very little  work will be attem pted, if the m achine 
tools are placed in a situation which entails a Turkish bath  to 
the operator. Engineers get enough compulsory hot jobs on 
board ship, and can dispense with having one supplied to them
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every tim e they wish to use the ship’s lathe, though one would 
often im agine th a t in selecting a site there was great fear en ter
tained in  case the operator m ight get cold feet. The speed at 
which the sh ip’s lathe can be driven reqiiires more consideration 
than  it usually gets, for seeing th a t there is only the one m achine 
one would th ink  it stood to reason th a t it was necessary it should 
be capable of a very much larger range of speed than  would be 
the case in shop practice. Thus, if the suggestion th a t the 
lathe should be capable of dealing with the junk  rink  be ac
cepted, then it follows th a t the lathe spindle should be capable 
of being driven from a speed suitable for such ring  up to the 
speed suitable for tu rn ing  a small diam eter brass pin, and if the 
suggestion made later on, regarding the supplying of one or two 
emery wheels for use in the lathe is carried out, then the lathe 
spindle should be capable of a higher speed still, say 1,500 revs, 
per m inute,-which is suitable for a 14in. dia. wheel.

A discussion of the general construction of the la th e  required 
would take up too much tim e, every maker has his own 
peculiarities and ideas which are more or less good, it  will be 
sufficient if the tool is got from a maker of repute, and he is 
fu lly  informed of the work th a t will be required of it. There 
are several good makers who have recognised th a t for ship work 
a special tool is needed, and who have laid themselves out to 
design one suitable. The ship lathe m ust be capable of cutting  
screws of all the standard pitches, and it m ay require to have 
one or two odd wheels for bastard pitches, if the engine builder 
happens to be one of those who use bastard threads, a practice 
resorted to in order to compel the user to come back to the maker 
for renewals. Every shipowner should make it clear in the 
specifications, th a t no bastard pitches or peculiar shaped threads 
are to be used in any part of the m ain engines or of the aux i
liaries, or of the various cocks and valves in the steam and 
water ranges. The usual compound saddle rest is required with 
cross feed, etc. Q uadrant should be marked off in  degrees. The 
m oving headstock should have a cross adjustm ent for purposes 
of alignm ent or tu rn ing  up tapers. A suggested fitting for 
the moving headstock which would be of great use is a drill 
chuck which would be attached to the m oving cylinder of the 
headstock, the boring of holes in work which is attached to the 
run n in g  spindle being of m uch more frequent occurrence than  
of th a t in which the drill is attached to the runn ing  spindle. 
D rills are sometimes supplied capable of being placed in the 
taper hole which holds the fixed centre or a special drill holder,
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b u t the practice is not good, as the hole gets damaged, and so 
renders the fixed centre shaky or out of alignm ent. A sugges
tion  for a holder is given in F ig . 4, which is self-centreing and

free from shake, and can be detached by draw ing in  the cylinder 
by means of its screw, when the holder will abut on the barrel 
and be forced off; a sunk feather is fitted to the holder engaging 
in  a key-way cut on the under side of cylinder end. The a ttach 
m ents for the runn ing  spindle will consist o f: —

One large face plate for use w ith gap removed.
One face plate for use w ith gap in p l a c e .
One driver plate for driving work held between the 

centres. •
One chuck with four independent dogs each having 

three steps, and capable of being reversed and holding cir
cular work securely when they are so.

A shortcoming of most dogs is th a t they ill not very readily  
catch small work, say of ^in. d iam eter; in  F ig . 5 is shown an

Fig. 5
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attachm ent which will be found useful in this connection. Any
one wishing to use it should make a wooden pattern  a neat fit 
for the dog, and get four forged off it in tool steel, true up one 
flat surface of the forgings and fit them to the dogs, make sure 
when boring the holes and fitting  the pins th a t the strain  when 
screwing up the job will not come on the set pins, the set pins 
will last better if they are also made of tool steel. A fter the 
forgings have been fitted to the dogs, true up the sides of the 
V-shaped portion, un til the four points meet in  the centre of the 
p la te ; the dogs are ly ing  in  a true circle and the sides of the 
V-shaped portions form true rad ii of a circle, the front faces of 
the segments may be faced up w ith the chuck runn ing  on the 
lathe spindle. The V-shaped portions should not come to ab
solute points, but be left about 1 /16th in. wide, a small rack con
sisting of a piece of | i n .  plate w ith four tapped holes to take the  
set pins is desirable to hold pins and segments when not in use.

One drill chuck which will hold the drills supplied to the 
ship, th is m ay be one of the numerous small self-centreing g rip  
chucks, or a chuck w ith a plain parallel hole, say f in . diam eter, 
if the drills are, as is very common, forged from |i n .  round tool 
steel bar.

One fixed stay, which can be bolted down to the lathe shears.
One runn ing  stay, which can be attached to the saddle, those 

with adjustable metal dogs are more useful than  those requ iring  
the fitting of various size wooden blocks.

One hand rest for wood tu rn ing  tools.
The following lathe centres are requ ired : —

Two ordinary pointed centres.
One ordinary pointed centre with end of reduced d ia

m eter for small work.
One cutting  centre.
Two or more driving centres for wood tu rn ing .
One hollow centre (optional).
The lathe tools are a very im portant subject, and it is hoped 

th a t members will give th e ir experiences as to what tools should 
be supplied. I t  is a good m any years since the author worked 
in the shops, and shop practice has altered very considerably, 
in  particu la r w ith regard to the use of small tools held in a tool 
bar or tu rre t r e s t ; a list of tools is given of the ordinary  form 
■jin. or f in . square section common tool steel, th is steel being 
selected, as the m any special self-hardening steels require an
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experienced tool-smitli to deal w ith th e m ; and while tools made 
of such steel could be dressed ashore, there is always the possi-
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Fig. 6.

b ility  of these getting  broken when away from port and requ ir
ing to be re-dressed by the ship’s staff.

Tool L i s t : —
Three ball point roughing tools, two for iron, one for 

brass.
Two righ t-hand  side cu tting  tools, one for iron, rne 

for brass.
Two left-hand side cu tting  tools, one for iron, one for 

brass.
One spring scraper.
One right-hand  knife tool.
One left-hand knife tool.
Two W hitw orth  standard thread screw cu tting  tools, 

one m edium , one small, both to be dressed as righ t-hand  
tools.

Three parting  or square thread cu tting  tools, of w idth, 
say y-jin., J in ., |in .
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Eive inside screw cutting  tools, to correspond witli 

outside screw cu tting  tools; the sm aller size V-tliread, and 
the TVin. square thread to be capable of cutting  a thread in 
a ^in. hole.

In  the event of the sh ifting  headstock not being fitted 
to hold drills, one drill holder suitable for fixing in the tool 
rest.

A set of inside and outside combs.
Other tools may be added from time to tim e as m ay be re

quired , b u t w ith the foregoing outfit an}  ̂ ordinary job can be 
tackled. In  getting  tools made or dressed for sh ip’s use, it  
should be remembered th a t they will be principally  used for 
lig h t duty, th a t is, tak ing a lig h t cut or skim m ing off work th a t 
has been previously m achined, and they can therefore be dressed 
of ligh ter shape than  would be the case for shop w ork; further, 
the facilities for grind ing  tools on board being usually of the 
most crude description, the underside of the tools should be cut 
well back, so tliat there may be as small a surface of steel to 
grind as possible. Fig. 7—A, shows a ball point roughing tool as 
used in  the shop ; B, a sim ilar tool for lig h t duty  in  a sh ip’s 
la the , when it will be noticed th a t the surface to be ground (a) 
when the tool requires sharpening is only about one-tliird in 
tool B of w hat it is in tool A.

\
\.

Fig. 7.
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The D rilling  M achine .—:I f  the lathe on board ship is often 
inadequate for the work, w hat can be said of the drilling- 
m achine? ; driven by m anual labour, hand feed, lacking rig id ity , 
it is a most efficient d rill breaker and spoiler of work. A pos
sible reason for the neglect of th is im portan t tool, and the 
supply of an inadequate m akeshift, m ay be th a t the la the is 
expected to do the most of the drilling  work th a t is req u ire d ; 
adm itted th a t it can do so, it  can only do so if not in use for 
other work, and th is w ith the large am ount of work to be put 
th rough  in the short tim e the steamer is in port, is seldom th e  
case; as w ith a good lathe and engineers once accustomed to 
m aking every possible use of it, i t  is hard ly  ever idle. F u rth e r , 
for its special class of work a d rilling  machine has great advan
tages over the lathe, the different position of the work being 
one of the greatest. In  the d rilling  m achine the average job 
sim ply requires to be laid on the table, moved into and held in 
position by hand and the hole bored, the job ly ing  on the table 
of its own weight, and the th rust of the drill assisting the action 
of grav ity . For ship work a m achine which will bore holes 
from ¥Vin. up to l | i n .  is required, and it m ust therefore have 
the range of speeds and power required for such sizes; it  will not 
m atter if the speed is not quite, so high as boring a hole of ^ i n .  
perm its, bu t it m ust be able to revolve slowly enough, and have 
the reqiiisite power and rig id ity  for the l^ in . hole, a speed rang 
ing from 30 revs, per in . to 300 revs, per in. per m inute should 
be obtainable. W hen space can be had, a useful type of machine is 
the one which has the d rilling  spindle and its driving and feed 
gear m ounted on a short cast-iron pedestal or co lum n; a double 
bracket capable of swinging round, being raised or lowered, and 
clamped in position on the column. One end of the bracket 
supports a round table capable of revolving on its axis, and 
of being c lam ped ; the other end consists of small shears on 
which slides a parallel vise. This is a well-known type of 
machine fam iliar to most engineers, and made by practically  all 
the well known tool-makers. I t  has the fu rther advantage th a t 
the brackets when swung a t r ig h t angles to the spindle leave 
the floor space clear for pu tting  any ex tra  large job under the 
spindle.

W hen space is not available various modifications can be 
made, thus, instead of a double swing bracket a single one can 
be used, allowing the m achine to go close against a bulkhead, or 
the sh ip’s s id e ; when the flat revolving table should be retained 
and a parallel vise supplied, which can be bolted on top of the
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same. The advantage of the vise fitted on the shears is the 
clearance which is available under the v ise ; the lim it to the 
length of the work which m ay be held being the floor under
neath. A sh ip’s frame can be utilised instead of the cast-iron 
column, the drilling  spindle and its gear being secured to the 
fram e at a suitable h e ig h t; the table could consist of an ordinary 
good sized cast-iron knee plate, capable of being bolted to the 
fram e at various heights, or of being removed to allow the job 
to sit upon the floor. A parallel vise should be supplied which 
will be suitable to attach to the table. F ig . 8 is a rough sketch

Fig. 8. Vertical Drilling Machine for hand and power; double-geared, self-acting (Messrs. 
Buck and Hickman, Ltd., London).
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of a d rilling  m achine with the double swing b rack e t; and E ig . 9 
is a d rilling  machine attached to the ship’s frames, in both in 
stances all driving, feed gear, etc., is om itted. Members will 
be able to give details of other m achines of which they have had 
experience, and of various devices which have been resorted to 
when space was lim ited.

SH IP FRAM E.

Fig. 9.

The drills for the m achine are the next consideration : should 
they be tw ist, flute or common, should they have parallel round 
shanks, taper round shanks, or taper square shanks? In  decid
ing th is im portant point it m ust be remembered th a t the same 
set of drills will probably have to be available for use in  the 
ordinary ratchet, where they are subject to much harder use 
and abuse than  they are in a d rilling  machine or lathe. Twist 
and flute drills are the most efficient, and bore the truest, to size; 
the ir disadvantage for sh ip’s use, where they are used for 
ra tchet work, is the ease with which they are broken, and the 
fact th a t being of the same section throughout, they often break 
so near the shank th a t the life of the drill is fin ished; also in 
order to get the best results from them , they require to be 
machine ground; th is la tte r objection disappears if the ship is 
to be supplied, as it  should be, w ith a g rind ing  m achine. The 
ideal would be to have two complete sets of drills, the tw ist or 
flute for use in  the machines, and the common drills for use 
in  the ratchets or m achines; failing  this, choice m ust be made 
of the one kind for all purposes. The drill which can be most 
easily made, repaired and ground, is the common drill forged 
from plain  f in . round bar tool steel, w ith a flat a t the one end 
to take the point of the set pin. The sockets of the sh ip’s 
ratchets should suit this, or a loose socket w ith square tapered 
male end and round fin . parallel female end be supplied; such
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sockets are not very difficult to make, and two or three of various, 
-lengths are most useful for ratchet w ork ; and will often save a 
lot of time being spent in  hunting  up, and fixing packing. The 
set jjins for these sockets should be of tool steel w ith the cheese 
points slightly  tempered, each socket having two set pins, one 
w ith a square head, the other of a grub screw shape, the la tte r 
is only for use when there is not clearance room for the one 
with the square head. I f  flute or tw ist drills are to be supplied,

Ill 111 III■ini

------\..I. 1 III! hi
Figs. 10, 11 and 12.

the flute shape will be found the more useful, they are more 
easily ground, and they are more efficient for use in ream ering 
out a hole parallel and true to size, at which class of work a 
tw ist drill has a great tendency to draw itself into the work, 
seize and snap. In  attem pting  to ream er a hole with a tw ist 
drill, it usually  pays to plug rip the original hole first w ith hard  
wood or brass.

The sizes of drills should range, at least, from -ygin. to l i in . 
advancing by -ygin. with four extra drills for |-in., -gin., fin . 
and |i n .  tapp ing  sizes, and one good large counter-sink point, 
m aking 27 drills in  all. B etter still if the sizes range from 
ygin. to lin., by an<l  from lin. to l j in . by y3gin.,
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w ith counter-sink point, m aking 36 drills in all. There re 
mains the question of sizes smaller than /g in .; for this purpose 
a good method is to have them forged from yg-in., -g^in. and ^-in. 
square tool steel ro d ; a short leng th, say 2ft. of each size, being 
also supplied to provide for any breakage or odd length d rill 
th a t m ay be required. Steel rod of th is size and section re 
quires the m inim um  of forging, and the square section provides 
a most efficient gi'ip for the ordinary shark jaw  chuck, w ith 
which the Am erican brace is usually  f itte d ; for use in  the power 
driven d rilling  machine a chuck should be supplied. A useful 
chuck for the d rilling  machine and lathe can be made by 
m aking a male part as shown in  E ig . 12, to su it the shark jaws 
and outer nu t removed from  either the Am erican or the wood 
brace. O ther tools m ight be suggested for use in  the d rilling  
m achine, such as cutter bars and cutlers, etc., b u t the need for 
them  on board is not very great. Before qu itting  the subject 
of the d rilling  m achine, it  m ay be of in terest to give details of a 
job carried out on board and the tools used, as an illustra tion  
of the value of the power driven tools on board. The job was 
to make good the faces of all the water valves and valve seats of 
a standard W eir’s pump fitted w ith the usual group-valves, in 
th is case the pump had 60 valves. The 60 seats were all faced 
up in the d rilling  machine in  five hours, and the 60 valves were 
faced up in the lathe, also in five hours, th a t is a to tal of 10 
hours for 60 valves and 60 seats; to have “  done them  up ”  by 
hand, th a t is, filing and g rind ing  with ground glass, emery, 
carborundum  powder, bath-brick, etc., etc., would take 
anyth ing  from 25 to 50 hours, and the resu lt would not 
be so perfect as those done in  the m achines. I t  m ay 
be added th a t the ship in question had three such 
pumps and one set of spare water valves, in  all 240 valves 
and seats. The tool used in  the d rilling  machine is shown in 
F ig . 13. A is turned out of a m ild steel, top portion f in . d ia
m eter w ith flat filed for set pin  of vertical, and the screw portion

Fig. 1 3 a .
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is f in . diam eter common W hitw orth  thread. B is a tool steel 
m illing  cutter, in  th is case it formed p art of the valve facing 
m achine outfit belonging to the sh ip ; an invaluable outfit with 
which every ship should be supplied. Such a cutter can be 
made on board if desired, or a single cutter can be bought for a 
shilling  or two, the advantage of the bought cutter is th a t it has 
been m achine ground after tem pering, which of course is im 
possible on board. In  tem pering on board give the cu tting  
ends all the water, and leave the centre soft. For facing up the 
valves, which in  W eir’s pumps are roughly as shown in  F ig . 
1 3 a  ; take a new boiler zinc tile, chuck it up fair in  the lathe, 
bore out the centre to take the portion of the valve marked A, 
a good tapping fit w ith the hand ham m er, also face the tile  
partly , leaving a face with a diam eter ^in. larger than  diam eter 
B of valve. The valve m ay now be slightly  driven into the 
tile, faced up, and released by lig h t blows on the points of the 
w ings; the time taken for the complete operation is four to five 
m inutes. As the diam eter A varies slightly, i t  is advisable to 
select those of the largest diam eter first, any of the smaller d ia
m eter m ay be made to fit the tile by means of one or two th ick
nesses of paper. The zinc tile should be used up for the boiler 
when finished with, and not kept for a fu ture  occasion as i t  is 
better and quicker in doing lathe work by th is method to use a 
fresh block, which gives a hole, and face runn ing  dead true.

The grinding m achine.—W hy, i t  may be asked, should the 
engine room of a modern ship, a space full of in tricate  
m achinery, have placed in it  a d irty , inefficient, m anual power 
grindstone? I t  is some years since the author asked for the 
loan of a hand rest and cone cutter, from one of the largest 
m arine engine firms in  the South of England, for the purpose 
of trueing  up the engine room grindstone. The reply received 
was th a t they had not such a th ing  in  the works, grindstones 
having been scrapped, and high-speed emery buffs installed in 
th e ir  place m any years ago. The only place where a g rind 
stone is permissible, is in the stokehold fpr grind ing  up boiler 
scrapers, etc. The most suitable grinder for a ship should open 
up some discussion and suggestion from those who have expert 
knowledge of the subject. A machine w ith a 12in. to 14in. by 
I f  in . wet wheel on one end of the spindle, and a sim ilar sized 
emery facer on the other end w ith suitable rests, etc., sho 
prove a useful and satisfactory machine for ship use. 
tachm ent should be supplied for g rind ing  tw ist o”
Those who have to contend with the old-



l’OWEE DRIVEN TOOLS. 361
will find tlie expedient of getting  an emery wheel and using i t  
in the lathe a welcome help, a sketch of such a wheel fitted on 
suitable spindle to fit the drill chuck is given in  F ig . 14. In  
ordering a wheel for th is purpose, get as large a diam eter wheel 
as the lathe will accommodate w ith the gap in place in  order to 
get a good peripheral speed; a small wheel a t the usual fastest 
lathe speed is not of much u tility . I t  should be possible to pro
vide a lathe w ith a sufficiently high speed for driving an efficient 
wheel of m edium  size, and th is m ight be done when for reasons 
of w ant of space a grinder could not be installed. The draw 
backs to the emery wheel being used in  the lathe, are the diffi
cu lty  of keeping the wheel runn ing  true, and the g rit  th a t tends 
to get into the spindle bearings, and under the saddle— w ith due 
care the la tte r  can be m uch m inim ised. As the spindle in  F ig . 
14 requires a special forging, a sketch is given in  F ig . 15 of a 
construction th a t can be carried out on board ship. The spindle 
is tu rned  out of a good-sized piece of steel in  order to get as large 
a collar as possible, the washers are made of j in .  plate, d ia
m eter of wheel, faced on one side sufficient for collar and n u t 
respectively, and recessed on the other side in order th a t they 
m ay grip  the wheel at the ir edges, or, instead of recessing, a 
ring of ygin. paper or fibre on either side will give the same re
sult.

The Forge .— This m ay not be stric tly  speaking a power driven 
tool, unless the term  m ay be perm itted if the b last is supplied 
from  a power driven f a n ; why it should not be so is difficult to 
understand, as the cost would not be m uch greater th an  supply
ing  the usual hand forge, w ith which members are doubtless, 
fam iliar, possibly pain fu lly  so. The name cast on these forges, 
such as “ Cyclone,”  “ Typhoon,”  is usually  the only th in g  
about them  th a t is a t all suggestive of a b last of a ir. Seeing 
th a t the average steamer is provided w ith power driven fans 
for the boiler furnaces, i t  should not be a difficult m atter to. 
provide a forge w ith an air pipe led to it from a convenient fan  
trunk . The following are details of an expedient th a t was 
carried o u t : The cyclone p art of the forge was removed and the 
rem aining cast iron pan and tuyere on its stand was bolted down 
in a corner of the stokehold, im m ediately under a fan trunk , 
some old 3in. iron pipes, flanges and elbows, th a t happened to 
be on board were utilised to make a connection from the bottom  
of the fan tru nk  to the tuyere, a thick asbestos m illboard jo in t 
was pu t between two of the flanges, w ith a portion of the jo in t 
cut away, and one bolt left out; in  the space thus provided a b it 
of sheet iron of U shape was inserted, which acted as a valve.
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The resu lt was an excellent forge capable of m elting cast iron, 
as was conclusively proved by the prom pt disappearance of the 
tu y e re ; however, a new one protected by firebricks and fire-clay 
lasted better, and gave most efficient service; a water cooled 
tuyere of the usual style would of course be better still.

S till, a coal forge is not the ideal fitting for a steamer, and 
so possibly some of the members could give inform ation as to

A.—The spindle and back washer are best if made in one piece, as this gives a greater rigidity to the back washer and so gives a truer running wheel, but if the fitting is ship made, a spindle fitted with two washers will answer the purpose almost as well, making the back washer a good fit for the spindle, and providing the latter with as large a collar as possible. Fig. 15.An actual job carried out in one on board ship with the tool used, may be useful, and will assist to demonstrate the point that to fit power driven tools pays.The job to be done was to face up all the water valves and seats of a standard Weir’s pump fitted with the usual group valves; in this case the pump had 60 valves and seats, the 60 seats were faced up in the drilling machine in five hours; the 60 valves were faced up in the lathe also in five hours; to have “ done them u p ” by hand in the usual ship fashion—filing, ground glass, emery, bath-brick, etc.—would have taken anything from 25 to 50 hours, and the result would not be nearly so perfect as those done in the machines.Fig. 13 illustrates the tool used: A is turned out of mild steel, top portion fin . dia., screw- joint |in . common Whitworth thread. B is a toothed tool steel cutter or milling tool; in this case it formed part of the set of the Morse valve facing machine belonging to the ship. If such is not available, then a single cutter can be bought for a shilling or two, or it is not a very difficult matter to make one, the advantage of the bought one is that it is reground after tempering, a somewhat difficult feat to perform on board ship with the limited appliances.
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the u tility  and cost of some form of oil fuel forge which would 
be small and compact, and could be placed in  tlie engine room, 
where it would be always available for u se ; it  would require to 
be smokeless or nearly  so, able to be put in  operation on short 
notice, and should be capable of heating  up f in . square tool steel 
to white heat in  a reasonable tim e, say five m inutes. I t  is 
seldom th a t any larger job th an  th is tu rns up on board, and 
when it did it  could probably be dealt w ith in  one of the boiler 
furnaces.

This paper has not covered the whole ground of power tools 
for a ship, there are m any other tools which could by suggested, 
which would be most useful and not very costly ; such as an 
arrangem ent for driving a hack saw, a small shaping m achine, 
both of which could be arranged as lathe attachm ents; a port
able electric driven d riller which can be used in  any p art of the  
ship, the curren t being got from the nearest lam p socket, etc. 
I t  is hoped th a t enough has been said to in itia te  a good discus
sion and to induce members to give details of any useful contri
vance they m ay have seen or evolved, and i t  is suggested th a t 
such details should refer to power driven contrivances only, 
otherwise so large a subject is opened up as to be unw ieldly. 
Possibly a t some fu ture  tim e the au thor or some other m em ber 
will take up the subject of the outfit of hand tools for a ship. 
I t  should render available a large store of personal experience, 
both for the use of those who go to sea and have to use the tools, 
and for those who have to do with p u ttin g  a suitable outfit on 
board.

The “ Simplex ” Patent Talve Re-seater (Eromell Patents Co., Ltd., Glasgow).
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The “ Drummond Barreto ” Universal Turning, Boring, Drilling, Screw-Cutting, Milling and Gear-Cutting Machine (Messrs. Drummond Bros., Guildford).
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3£in. Motor Driven Lathe as supplied to Ships of H.M. Navy (Messrs. Drummond Bros., Ltd.,Guildford).
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The “ Kennedy ”  Pipe Bending Machine, as supplied to H.M. Eepair Ships (Mr. W. Kennedy,
West Drayton).
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Combined Tool and Twist Drill Grinder (Messrs. Luke and Spencer, Ltd.).
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DISCUSSION.
Mr. W . M c L a r e n  : The author wants, 110 doubt, to b ring  

about an up-to-date condition of th ings on board ship, but, 
taking into consideration the expense of the p lan t, w hat would 
the shipowner th ink  of it?  I t  seems to me th a t the outfit ind i
cated for any ordinary  ship would weigh about a ton, and 
except when he is dealing w ith liners, or other im portan t work, 
would the engineer require it ? L et us consider th a t for a year 
the whole outfit is carried on board, w hat has he earned in 
th a t  tim e? T hat is one way to look at it. I  do not say th a t 
he should not have the tools, as the M arine E ngineer is always 
w illing and ready to work when an emergency arises, b u t I  do 
not know whether he would always be ready to do work on board 
ship which can be done on shore. W hen he is at sea he is aware 
of the necessity, but in  port where there is an open door from 
the ship to the shore, th a t is another m atter. The engineer 
will show his worth if he has any tools a t all, and he who can 
use a lathe at all, ought to be able to do anyth ing  in reason. 
The d rilling  machine referred to appears a delicate piece of 
m echanism  and an ideal machine to have on board ship. I t  
would occupy a space of about 7 ft. x 2 f t . ,  added to the space 
for a motor to drive it. The size of the lathe I  would prefer 
to  be about 12 in. to 5 in.

I  wish to express my thanks to the author of the paper, and 
I  m ay conclude by saying th a t the engineer is known by his 
tools and w hat use he can make of them .

Mr. D o n a l d s o n :  This paper opens up a subject for great 
discussion and the first consideration is the question of accomo
dation. I t  is of no use p u ttin g  m achinery into  a ship unless 
sufficient and suitable space is provided for it, and the first 
th in g  is to see w hether suitable recesses can be arranged in the 
engine room. In  th is connection, the consulting engineer 
should give the subject more attention than  is general, and 
should arrange suitable accommodation for a tool-room and 
m achine shop. There is very little  use in having a lathe and 
d rillin g  m achine if these are fitted in odd corners w ith no regard  
to accessibility of facility  for working. I  consider th a t in  a 
small vessel an 8 in. lathe is ample for all requirem ents. For 
instance, in g rind ing  in valves if you can first face up your 
valve in  a lathe the seat can then as a rule be made good very
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much more easily than  otherwise. I  would not suggest any
th ing  larger than  an 8 in. lathe in ail ordinary ship, and if the 
vessel has electric ligh t, which nearly every modern ship has, all 
power-driven tools should be electrically driven direct, w ithout 
any interm ediate shafting  and belting. W ith  reference to a 
d rilling  m achine, I  do not like the ordinary standard drill, as- 
its scope is too lim ited. A radial d rilling  machine of good size, 
if space is available, should be fitted. Every ship which lias- 
got an electric installation should be equipped with a portable 
electric motor and fan combined, of not less than  half I I .P . ,  and 
th is with flexible attachm ents, would be useful in supplying 
the blast for any ordinary hearth  or fire required in any position. 
The author has not touched the subjects of smith work or of 
brazing, which are of first im portance. I  have had m any in 
stances of engineers sending copper pipes ashore requ iring  
brazing, particu larly  at the neck of the pipe above the flange, 
and it is difficult to convince them th a t the only effective way, 
in the m ajority  of cases, is to cut the pipe and put a piecc in, 
which is not only cheaper, but more quickly done. A very 
simple and effective brazing forge, which could w ith advantage 
be carried on vessels, is made in two parts and is applicable for 
brazing flanges, joints, or teepieces; the heat is easily regulated, 
and it is beyond comparison with the ordinary hearth  or rivet 
forge. I t  is made in two halves and it can be placed on any 
suitable table or stand.

As slight troubles with pipes aboard ship are of common 
occurrence, I  th ink a few brass flanges in the rough would be 
most useful, as these could be cleaned up in the lathe as re
quired, and even if brazing were not done, the pipe can be turned 
over the flange and if necessary a distance piece fitted.

An advance in the direction of better facilities for carry ing  
out repairs aboard ship could certain ly  be made in many w ays; 
instead of adding to the labour of the engineer it would lessen 
it. The addition of, say, a couple of hundred pounds to the 
cost of the vessel, made by the superintending engineer includ
ing power driven tools in the specification, is an item  which I  
do not th ink the shipowner would object to if he has confidence 
in his adviser, and it should not be difficult to show how th is 
would give a good re tu rn , not only in better upkeep of r ia n t 
but also in saving in repair accounts. Certainly, some ships 
are understaffed, and in these particu larly  the engineers are 
expected to rise to every em ergency; bu t even in these cases, 
suitable tools would not add to, but lessen the labour. I t  is to
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the interests of the M arine E ngineer to show th a t he can effect 
a  saving by having suitable power driven tools fitted, but I  am 
a fra id  in m any cases the lack of these in  the ordinary  cargo 
vessel is due to the engineers themselves.

The C h a i r m a n  : I t  seems to me th a t the question is whether 
i t  would pay the shipowner better to have a ship with sufficient 
.space allotted for all these tools— sacrificing perhaps space 
which m ight otherwise be used for cargo— or to have his re
pairs done‘on shore. The whole m atter, it seems to me, re 
solves itself into the question of how the balance sheet works 
out at the end of the year. I f  you have a breakdown, of course 
it  is convenient to have a machine shop w ith y o u ; the question 
is, can the space be spared? The engineroom would have to 
be made larger, for here you have a certain  am ount of capital 
■which you are going to lock up in these tools.

*Mr. J a s . P a t e r s o n  : I  have served 011 board a ship where we 
had a lathe, and it was very seldom u sed ; the owners gave us as 
much spare gear as we liked to ask for w ithin reason. Other 
ships are not so fortunate. S till, I  consider th a t all ships 
should have a lathe, placed on a cool spot on the bottom  p la t
form. W ith  regard  to a valve re-setting m achine, th is is very 
necessary and especially so in an old sh ip ; one should be sup
plied to do up m ain stop valves as well as the other small valves 
on the boilers (when you have to disconnect those ~valve chests 
you are ap t to break some of the flanges).

The old-fashioned grindstone is no doubt out of date, bu t I  
th in k  quite good enough for the ordinary  ship, unless one of 
our big  liners. I  am in favour of a handy sized forge on board 
for dressing chisels and drills, bu t not one th a t takes up much 
space. I  am not in favour of pipe bending machines and plane- 
ing m achines on the ordinary  steamer. I f  a shipowner is going 
to give space on board for a workshop and fit i t  up with modern 
tools which cost a lot of money, he expects some retu rn  for the 
outlay, and if the ship is of full power and trad ing  out in the 
Tropics, th is cannot be done w ithout overworking the engineers, 
where only four are carried. Mr. J .  H . Thomson’s ideas are 
good, but they appljr en tire ly  to the large passenger steamer. 
The ordinary  cargo tram p gets along very well under present 
conditions, and is likely to do so, unless the num ber and power 
of the auxiliary  m achinery units is increased and little  or no 
spare gear carried.

*Contributed by Correspondence.
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*Mr. F . 0 . B e c k e t t  : The suggestion set forth  as regards tools 

for the various repair work on board ship is adm irable. The 
author is to be congratulated on the work of facing up the 
W eir pum p valves and seats. From  my experience on board 
ship one has to be prepared to deal with repairs over a wide area, 
say, from a phonograph needle to rem oving a bulkhead. I  have 
found a diamond pointed chisel the most useful hand tool for the 
ordinary emergency repair work. In  one case we had to use the 
end of a donkey crankshaft for want of a lathe and true up a 
donkey boiler safety valve seating at sea, to have the boiler- 
ready for use in  port. On one occasion, in dry dock, the firm 
entrusted with the work, only put seven rings of packing in 
stead of eight for our stern gland, hence leakage and the con
sequences. W e found it out on a voyage to Rio de Janeiro.. 
We had left port a week and the glands were heavily leaking, 
th is condition being aggravated by a heavily loaded ship, and 
we had to make a false gland. F ortunately  we had a plank of 
wood thick enough to carve out a b o x ; and th is is where the 
diamond pointed chisel came in useful, as by means of it the 
extra gland was made quicker. W e curved out the side of a 
bunker door and cut holes in each to fit the studs, and with two 
tu rns of packing in this false gland we arrived at Rio de Janeiro  
with a reduced gland leakage till the ship was practically  dis
charged. By tipp ing  the ship we repacked the box ourselves. 
A drilling  machine would have been of g reat assistance as we 
were in a hot clim ate oppressed by the emergency of the leakage. 
On another occasion, w ith a coal strike on, we had the mis
fortune to get a short supply of bunker coal, so we had to take 
in brickets at a French port. To the credit of the Frenchm en, 
they built the brickets as if they were build ing a breakwater. 
A fter a few days out, we could not get the brickets to r u n ; it 
was too dangerous to let a man get in  a t the bunker door and we 
could not get in at the upper hatch 011 account of the cargo. 
Here again the diamond pointed chisel came into service to cut 
a hole in the bulkhead to reach the fuel and knock it down. I  
find th a t engineers at sea, as a rule, usually  carry small tools 
suitable for repairing  small work, such as indicators, prism atic 
compasses, and other small work. W ith  the modern ships it 
has outgrown the stereotyped Board of Trade requirem ents, and 
I  consider th a t where evaporators and distilling  p lan t are fitted, 
including allowances for overhaul added to 'th e  large am ount 
of copper pip ing and connections now found in large steamers, 
almost an engineer’s workshop is wanted. In  the telegraph

♦Contributed by Correspondence.
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and salvage steamers th a t are out on stations m any m onths 
where they have much to do in the shape of repairs apart from 
the m ain engine, it  is essential for them  to have a well equipped 
engineer’s shop, w ith lathe, d rilling  m achine, grinder and forge, 
for both sm ithing as well as coppeiv work. I  consider Mr. 
Thomson’s paper very commendable in his illustrations of com
bined lathes and m achinery and for tru in g  up valve facings.

*Mr. I). M. S m a r t  : I  th ink the paper was so clearly w ritten  
and so exhaustive th a t i t  called for very few rem arks and 
p ractically  covered all the advantages to be derived from having  
such tools fitted on board ships. I  have had some experience of 
tools, lathes, and d rilling  m achines fitted on board ships, and 
can testify  to the benefits, both to engineers and owners, de
rived from them , as regards saving in  tiiiie, tem per and 
m aterial. I  have late ly  had conversations w ith a good m any 
sea-going engineers on the subject, and have, with very few ex
ceptions, found them  in favour of having a good screw cu tting  
lathe about 6 in. to 8 in. centres and about 6 ft. long w ith all 
tools and accessories and a drilling  machine to take drills up to 
1 in. d ia., installed on board. Most of the modern ships are so 
roomy now th a t it would not be a difficult m atter to find a 
suitable place to fix them . They would save much m aterial 
being scrapped, such as broken valve spindles, stripped threads 
on nuts and spindles, leaky cocks, valves and seats, and for 
small winch and auxiliary  engine fittings. These are only a 
few rem arks on w hat I  considered a very im portan t subject, 
both to engineers and shipowners, and I  th ink  it would be to the 
advantage of every steamer to have such tools on beard, as they 
would save m any a long and probably expensive job in a foreign 
port and would be a source of saving and pay for the first cost 
in a short time.

The C h a i r m a n : A s  stated by the Hon. Secretary, when he 
read the paper on behalf of the author, Mr. Thomson is at sea 
in Ind ian  waters, and the rem arks made this evening and those 
contributed by correspondence will be forwarded to him  for 
any comments he m ay see his way to add, to fu rther enhance 
the value of the paper we greatly  appreciate, and we thank him  
for in troducing the subject to our consideration and discussion.

♦Contributed by Correspondence.
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Universal Milling Machine, by Messrs. Wm. Muir and Co., Ltd., Manchester, as fitted in several of H.M. Repair Ships.



LLO Y D ’S R E G IS T E R  SC H O LA R SH IP.
The death of Sub-Lieutenant Chas. P . Tanner, R .N ., on 

II.M .S . Indefatigable, in the course of the N orth  Sea fight, is 
much regretted . Not only did he gain the L loyd’s Register 
Scholarship, and pass through the courses of Glasgow U niver
sity  where he received the B.Sc. degree, but be also contributed 
essays in connection with the awards for the Graduate Section 
of our membership. H is brother, who enlisted in  the arm y 
soon after the outbreak of war, is still in the fighting line. Our 
sym pathy is extended to the m other in her cloud of sorrow.

------------ o------------

G RA D U A TE SECTION.
Apprentices who are serving in workshops with a view to be

coming M arine Engineers are eligible to become G raduates. 
All the advantages of the In s titu te  are available to each section 
of the mem bership. M arine Engineers, seniors and juniors, 
meet in  the premises for free discussion on technical subjects. 
A room is specially set apart for the juniors, w ith books, journals, 
draw ings, and models, where they can study or compare notes. 
The aims of the Institu te  are to elevate and improve the status 
of M arine Engineers, and th a t of their profession, and the 
co-operation of all who are interested in the rising  generation 
of our engineers is cordially invited to set forth  these aims 
and advantages as they have opportunity. The Institu te  has 
always sought to encourage apprentices to attend technical 
classes, recognising th a t at such the scientific ground work in 
preparation  for the future is gained. The further help given 
in the operations of the In stitu te  is a continuation of technical 
study. J.A . 

-------------o-------------
T IT A N IC  E N G IN E E R IN G  ST A FF M EM O RIAL FU N D .

Kenneth Chas. M cFarlane, aged 9, son of the late Robt. Mc- 
Farlane, was was on watch in the Minneapolis, when the vessel 
was struck by an enemy torpedo, has been adm itted to the 
M erchant Seam en’s Orphanage, Snaresbrook, under the pro
vision of th is Fund.
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The following were elected at a m eeting of Council of the 
In stitu te  held on Tuesday, May 16t.li, 1916: —
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Jam es Carnaglian, Lloyd’s Register of Shipping, Dundee 
Charles Cooper, L loyd’s Register of Shipping, Sunderland 
Lewis Conford Davis, 3, Park  Avenue, Roker, Sunderland 
Jam es E. Dickinson, Meadow H ill, Berwick-on-Tweed 
Thomas Eield, L loyd’s R egister of Shipping, Newcastle-on- 

Tyne
H erbert Cecil Forster, L loyd’s Register of Shipping, 7, W ind 

Street, Swansea 
John  W illiam  Gwynne, 2, Parade, B arry, Glam.
W illiam  Dennis Heck, L loyd’s R egister of Shipping, 342, 

Argyle Street, Glasgow 
Joseph Henderson, P.O . Box 805, Johannesburg, S. Africa 
E rnest K irk, M arine E ngineers’ In stitu te , Shanghai
B enjam in George Oxford, L loyd’s R egister of Shipping, 201, 

Tower Building, Liverpool
W m. A lbert Hodgson P igg , 19, Vicarage Park , Plum stead, 

London, S .E .
John Sim, View Bank, R liynu, Aberdeenshire 
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Robert M uir (Corporal, R .E .), “ B oblanie,”  Rangemore Road, 

Inverness

376


