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Tre ELECTRIC STEEL AND METALS COMPANY, LIMITED

OFFICE OF THE FRESIDENT AND GENERAL MANAGER

CABLE ADDRESS

“ELECSTEEL' WELLAND

CABLE CODE USED 9
A.B.C. FIFTH EDITION ;
AND WESTERN UNION (UNIVERSAL EDITION) “ E];LAND.

ONTARIO

July 10th. 1916.

Henry Bertram, Esq.,
¢/o John Bertram & Sons Company,
Dundas, Ontario.

Dear Mr. Bertram:-

With reference to our conver-
sation of Thursday last relative to operat-
jons of 8" Shells. I find that I have not
the operations for 8" Shells but I have for
the 9.2" and in case they may be of interest

to you I am enclosing a copy of these herewith.

Yours very truly,

BCiB
Encl.




Welland Ont.

Dear Mr. Carnegie:— '

I wish to acknowledge receipt
of your faver of the 10th enclosing
11st of operations on 9.2° shells,
for which kindly accept my thanks.

Yours very truly,
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6758-50-CM

LES - BEMENT-POND COMPANY

MACHINE ToOoOL.s

CABLE ADDRES S
NILESCO NEWYORK

111 BROADWAY, NEWYORK

May 5, 191é6.

Mr. Henry Bertram,
John Bertram & Sons Co.,
Dundas, Ont.
Dear Sir:-

At Mr. Cullen's request, I am enclosing herewith
copy of a letter received from our Boston Office 1in regard
to the time which the Lynn Works of the General Electrie Co.
are making on 9.2" shell, mark II, British (open base type).

Mr. Chase assures us that while Mr. Baker told him
their total time was 7 hours for the machine work, inecluding
base plug and nose piesce, from what he could learn they were
doing it nearer to 4-1/2 hours. We originally estimated in
offering them a certain amount of equipment that the time for
doing their work would be about 9 hours.

Yours truly

-

/

/ %
ew 10 ales T%nager.

JPI.KCH

Enc.
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NILES BEMENT POND COMPANY
of Maes. "GENERAL ELECTRIC COMPARY"

April 21lst, 1916.

NEW YORK: Attention J. P. Ilsley, N.Y. Sales MNgr.

In reply to yours of the 20th, would say that the writer ?‘\\ .
hac gotten together some figures on Genersl Electric Company's 9.8" ™
British shell, =and teke it on the whole, our estimates were not L.
very far off. &

For instance, on the rough turning we estimated 30 minutes;
and the best they have been able to do is 40 minutes. They think if
they had the job to do over again, that they would put in 36" triple
geared lethe for thie rough turning. :

On the boring operation, we estimated 45 minutes, snd their
average time ie 60 minntes.

On the faoing off the ends to bore, ream and tap, we were
low on this, We estimated 25 minutes, and it takes them 40.

On finish turning, we estimeted 40 winutes, and they are
getting them out in 27.

gn the grooving, we estimated 30. They are getting them out
around 25.

On finishing the copper band, we estimated 2, and they are
doing them in 12,

I have not been sble to find out the total mechine time, as
they have changed round the various operations, and put them on
different machines, but from vwhat figures I have, I ghould say the
total machine time was epproximately 4-1/2 hours.

They told me once, confidentially, that the total time,
including everything on the shell, was about 7 hours.

Tragting that thies will give you the desired informstion
we remain,
Youre truly,
BILES BEMENT POND CO. of MASS.,
Mercus Chase, Boston Sales Mgri|

P.S, Don't say anything to Baker about this dope.



MEMORA NDUM April 25th/16.

9,2" SHELL MANUFPACTURE - C. E. LYNN WORKS.

In connection with data recently received, note
thet the approximate time of seven (7) hours included
machining of the base plug and nose bush. The source
of our informstién is to be held strietly confidential.

Yours truly,

¥.Y. Sales Menager.

JPI.KCE
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May 10th 1916

NILES-BEMENT-POND CO ¢ NEW YORK

JePeIlsley, Beqg.,
Sales Mgr.

Dear Siri-

1 wish to acknowledge receipt
of vour favor of the 5th together with
copy of gcorrespondence regarding record
on 9+2% shell.

This information is of very
great assistance to us and thank you very

kindly for having sent copy to use

Yours wvery truly,

Treasurer

HB /B
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This Speciﬁcation, or any Patterns, Drawings, or other information issued in
connection therewith, may Only be used for a specific order, placed by an Ofﬁcer
of the War Department, and is not to be used for any other purpose whatso-
ever, without the express written sanction of the Army Council.

Shell, B.L. or Q.F., high explosive, forged steel
(fitted with adapter)

General Specification to govern manufacture and inspection.

57

24 Approved 22nd June, 1915
1519

Note.—The following specification contains conditions which apply to all shells,
B.L. or Q.F., high explosive, forged steel, fitted with adapters. A separate specification
has been prepared with regard to each calibre of shell in which are laid down the par-
ticulars of the sealed drawing, dimensions and proof.

The general specification is to be read with the particular specification for the
calibre of shell ordered.

1. Dimensions.—The general dimensions of the shells are to be in conformity with
the drawing. Should any discrepancy be found to exist between the drawing and this
specification, reference is to be made to the Chief Inspector, Royal Arsenal, Woolwich.

2. Quality of Material.—The shell is to be of forged steel of the best quality,
?omogedneous throughout and free from seams, flaws and piping. It must be manu-
actured:— :
(@) In the case of shells for guns above 6 inches in calibre, by the “acid open-
hearth,” “electric furnace” or “stock-converter’’ process.
(b) In the case of shells for guns of 6 inches calibre and below, and for all
howitzers, by the “acid or basic open-hearth,” “electric furnace,” or
“stock-converter’’ process.

If made by the “stock-converter” process, non-phosphoric pig iron must be used.

The composition of the steel will be determined by analysis. Apart from the iron,
the following chemical elements may occur in the percentages shown in the Table,

viz.:—
Min. Max.
per cent. per cent.

o SRR S B e 0-55
. e e 05
et e e e T . 03
e s SRR T 04 10
RN 05 5.« 5. 5x woibopabos B0k 85, § 8 s e 0-05
T VL Tt B | YL — 0-05
RN AR DT e 01

The Contractor will take no steps to introduce into the composition of the steel
any special ingredient (e.g., chromium, aluminium) without information being given
previously to the Inspecting Officer.

Should the Contractor, in making tests for his own information, find that any
sample contains any constituents additional to those named in the Table, he is to call
the attention of the Inspecting Officer thereto. .
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3. Imspection of Ingots and Billets—The ingots for shells and adapters must
be top-poured, and will be submitted to the Chief Inspector, Woolwich, or an Officer
deputed by him, at the Contractor’s works, who will make the necessary arrangements
to have 20 per cent. cut off the top end of each ingot, and such further portion as may
be necessary to ensure complete removal of the piping.

If it is desired to use bottom-poured ingots, the written permission of the Chief
Inspector, Woolwich, must be obtained, and in this case the discard will be 25 per cent.,
a portion thereof being taken from the bottom of the ingot. The proportion taken from
the bottom to be left to the discretion of the Inspector. - - \

The portion to be cut off is to be removed by sawing and breaking after the ingot,
or partially forged ingot, has cooled down, and such parting, in the case of a partial

forging of an ingot, should be effected through a section of the ingot which has not.

been forged. Contractors who have not the necessary plant for cutting the discard
from the ingot cold will be allowed to roll or forge the ingot to billet size before removal
of the discard. The area of the fractured part will be 1/6th of the sectional area of
the ingot if only one shell is to be made from it, and 1/12th if more than one shell
is to be made from it.

If only one shell is to be made from an ingot, the latter, after removal of the discard,
will be inspected and stamped in such manner as will ensure the base of the shell being
towards the bottom of the ingot.

Such marking as may be necessary to identify the steel makers’ cast and ingot
numbers will be maintained by the Contractor upon every shell and adapter throughout
manufacture. Where hollow-forged shell are submitted for test by day’s work of
drawing, the date of drawing must be similarly maintained.

The adapters are to be so forged that the longitudinal axis of the adapter is at
right angles to the longitudinal axis of the original ingot, and they are to be stamped in
such a way as to ensure this. '

4. Treatment.—No hardening, toughening in oil, or process of a like nature is
permitted.

5. Tests.—Mechanical tests will be taken as foilows —

(a) Longitudinal tensile and compression tests cut from the walls of at least
1 per cent. of the shells of every cast. Where hollow-forged, shell may be submitted
in batches containing all the shell of any one day’s work of drawing.

(b) The Contractor should so mark the adapters that the original direction of
forging or rolling may be recognised, and the axes of the test pieces may, if the Con-
tractor so desires, be placed parallel to it.

Tests will be taken from 1 per cent. of the adapters of every cast after final forging,
tangential to the bottom of the cavity or cut from a disc at the outer end of the adapter
at the option of the Contractor.

They must be capable of standing the following tests:—

TENSILE
Tenacity, tons per square inch Elongation in a 2-inch test piece, or such piece as
can be cut from the shell or adapter provided that
length
T
Yield Breaking V area
(Minimum) (Minimum)
Shells ;.. i s 19 35t049 | 17 per cent.
Adapters . . 8 S 19 35 to 49 17 £

COMPRESSION

A cylinder, of length equal to diameter, will be cold compressed to half its original
length, and must stand this test without cracking. ;

If any one or more of the conditions in this clause be not complied with, the cast
or batch of shells or adapters affected will be rejected and must not be re-submitted
without permission.

R L ———
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This Speciﬁcation; or any Patterns, Drawings, or other information issued in
connection therewith, may on]y be used for a specific order, placed by an Ofﬁcer
of the War Department, and is not to be used for any other purpose whatso-
ever, without the express written sanction of the Army Council.

Shell, B.L., high explosive, 8-inch howitzer,
Mark IIL|L |

forged steel, with fixing screw

.
9

Specification of Particulars as to sealed drawing, dimensions
and proof.

57
24

360 Approved, 16th March, 1915.

NoTE.—This specification is to be read in conjunction with the general specification
to govern the manufacture and inspection of Shell, B.L. or Q.F., high explosive,
forged steel, with adapters.

1. The drawing mentioned in the general specification is R.L., No. 22,164 (1),
full size.

2. Proof (vide general specification, clause 16).—The shell will be fired for recovery
from an 8-inch B.L. Howitzer, with such a charge as will give a chamber pressure of
not less than 13 tons per square inch.

H. GUTHRIE SMITH,
Director of Artillery.

WAR OFFICE.

This Specification is to be returned to the Chief Inspector, Woolwich, on completion

tender.
of the{contract.
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CLASS “C” METAL

The Contractor will supply free of charge, the necessary metal for testing, if
requested by the Chief Inspector, Woolwich, to do so. The pieces should not be
less than 7 inches in length, nor less than 1 inch in diameter.

Test pieces prepared from the above will be required to stand the following mini-
mum tests.

TENSILE
{ s Elongation in a 2-inch test piece, or such a test piece
Tenacity, tons per square inch as can be cut from the metal provided that
length
=4.
V area
Yield Breaking
6 12 . 10 per cent.

This metal must not contain more than 0.1 per cent. of lead. Samples may be
taken from the nose-bushes of the finished shell for testing and analysis, and must be
replaced at the Contractor’s expense.

In the case of shells under Clause 2 (b) the metal may contain up to 1 per cent. of
lead, subject to the following conditions:—

(1) The present mechanical tests of the Specification are to be adhered to.

(2) The surface of the nose-bush where it is liable to come in contact with
the explosive is to be well nickel-plated or tinned with pure tin.

(8) The pure tin or nickel used for coating must not contain more than 0.1
per cent. of lead, and the coating is to be continuous and satisfactory as
regards adhesion, in the opinion of the Inspector.

6. Construction.—The head of the shell is to be struck with the radius shown on
the drawing, the point being truncated and screwed to receive the nose-bush or fuze.
No sharp edge is to remain at the cavity end of the fuze hole threads, which should be
chamfered if necessary.

The shells and adapters are to be turned and finished to the form and dimensions
shown on the drawing.

The base of the shell will be screwed internally, as shown on the drawing. The
adapter will be screwed externally, as shown on the drawing; the threads are to be a
tight fit with those on the shell, and there must be no appreciable shake between the
adapter and the shell when the former is screwed half-way home.

A groove for the driving band is to be turned near the base and undercut, with the
number of waved ribs shown on the drawing projecting on the bottom to prevent the
driving band from turning on the shell.

Three chisel cuts may be made across the waved ribs in the groove for the driving
band at an angle to the longitudinal axis of the projectile, to allow the air in the channels
between the ribs to escape when the band is being pressed on.

In the case of cup-shaped adapters the upper edge of the adapter must not project
into the shell cavity at any point on its circumference.

7. Nose-bush.—If a nose-bush is shown on the drawing, it may be of mild steel
or Class “C” metal; or it may be omitted and the fuze-hole formed in the head of the
shell, if there is a note on the drawing to that effect.

The bushes, after having been machined to shape on the nose, and also internally,
will be unscrewed about a quarter of an inch, so as to be readily removable for examina-
tion on delivery. Roughness and sharp edges should be removed from the cavity at
the junction of the shell with nose-bush. A steel fixing screw will be fitted in the bush
or head of the shell, as shown on the drawing.

8. The limits (high and low) allowed are shown on the drawing.
9. Driving Band.—The driving band is to be made from a ring of drawn or electro-

deposited copper pressed into and in contact with the bottom and undercut of the
groove in the shell all round and accurately turned to the form shown on the drawing.
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10. Screw Threads.—All screw threads must, unless otherwise stated herein, or on
the drawing, be qf the British Standard fine screw thread, and conform to the standard
gauges of the Chief Inspector, Woolwich. Contractors may send their screw gauges at
any time to the Chief Inspector, Woolwich, to be checked and compared with the
standard gauges. '

11. Preliminary Examination.—The shells, after they have been prepared to
receive the adapter§, grooved, and finish machined internally and externally, but before
varnishing or banding, will be submitted for preliminary examination.

The adapters must be submitted separately, finished except as to their outer face.

Any shell or adapter which is not finished to the satisfaction of the Inspecting
Officer or which has any flaw or imperfection, or which fails to pass the Inspecting
Officer’s gauges, will be rejected.

12. Varmshing.—-While the shells are clean and free from scale or rust they are to
]é)ehthoroughly coated internally with copal varnish and stoved at 300 degrees F. for

ours.

The Contractor must supply for analysis a sample of the liquid varnish used.
Further samples will be scraped out from the shells, which must be revarnished by the
Contrac_tor free of charge. :

~ This varnish must be free from metallic impurity in any form, the following only
being permitted:—
(a) A percentage of manganese not exceeding 0°5.
(b) 13 (1))5ercentage of lead calculated as Pb taken from scrapings not exceeding
(¢) A percentage of copper not exceeding 0-1.

It must adhere .ﬁrmly_ and present a perfectly smooth, clean, and dry surface, free
from cracks, flaws, impurities, and other imperfections. Any shell supplied with the
steel surface under the varnish not clean, free from rust, scale and foreign matter, or in
which the varnish does not adhere firmly, will be rejected. After varnishing there must
be no recess at the junction of the shell and adapter.

13. M(yzrl.cmg..—The shell will be stamped on the base with the calibre, numeral,
Contractor s Initials, and date of completion of manufacture as shown on the drawing.
Numbers to_ldeni:,lfy the cast and ingot of the shell are to be stamped on the head and
numbers to identify the cast and ingot of the adapter on the base.

14. l?elwery.—(a) The shells will be covered with a thin coating of vaseline or
other similar anit-corrosive grease, which must be of such nature as not to interfere with
gauging, and they will then be delivered, unpainted, at the Royal Arsenal, Woolwich,
for inspection and proof.

(b The shells will be delivered in lots for purposes of proof. A lot for this purpose
will consist, as far as possible, of shells governed by the same mechanical tests under
Clause 5 (), and must not contain more than 121 shells. When the number so governed
is less than 100_, a number of casts or batches, up to a maximum of 7 , may be grouped
together for this purpose. In the event of further proof being required the shell will
be taken from the lot supplied.

(¢) The Conj:ract_or will supply, free of charge, such shells and adapters as may be
required as described in Clauses 5 and 16 and such driving bands as in Clauses 15¢ and

16. The shells expended in proof, whether fired or otherwise tested, will be the property
of the Government.

15. Main examination after delivery.—(a) Any shell of a lot which fails to pass
the Inspe_c’_clng Officer’s gauges, or fails to satisfy the Chief Inspector, Woolwich, of its
serviceability, will be rejected.

(b) If at any time during the examination it is found that defects of any nature
other than errors of machining, which involve rejection of the defective shell amount to
5 per cent. of the number of the shells in the lot, the lot will be rejected.

(¢) The driving band may, at the option of the Chief Inspector, Woolwich, be cut
off one or more shells selected from the lot. Should the driving band appear not to
have been thoroughly pressed home into the groove and undercut throughout, the lot
will be rejected.

(d) If at any time during the examination of a lot it is found that 5 per cent. of
the shells in the lot will depart from the approved design, further examination of the
lot will be suspended.

5

The whole of the lot must be re-examined by the firm, and those shells which are
incorrect to design eliminated.

Those shells in which the departure can be rectified may be brought to the approved
design by the firm. The lot may then be re-submitted for examination.

16. Proof.—A percentage of the shells, filled with sand or other suitable material,
will be fired for recovery from a B.L. or Q.F. gun. Particulars of the gun pressure will
be found in the separate specification for the particular calibre ordered. Should the
shells so fired set up or break up in the gun, or should any portion of the driving band
separate from the shell before first graze or impact, or should the adapter be distorted
or fail to function correctly, the lot will be rejected, provided always that the pressure
did not exceed the specification proof pressure by 0.5 ton. If the pressure did exceed
this limit, a second proof is to be taken at Government expense before the lot is rejected.
The pressure of the round, if not taken, will be assumed to be that of the last round
fired with the same charge in which pressure was taken.

Further, should the shell be reported unsteady in flight and be found, on recovery,
to be without its driving band, or with the driving band loose or slipped in its seating,
then the driving band of a similar number of shells to that taken for firing proof may
be cut out to ascertain whether they have been properly pressed down; if they have
not been pressed down to the satisfaction of the Chief Inspector, Woolwich, the lot will
bfe I}';ejected. If found correct, such shells will be rebanded by the Contractor free
of charge.

17. Re-submission.—(a) A lot rejected under either Clauses 15 or 16 must not be
re-submitted unless the rejection is due to failure of the driving band, or for rectifiable
gauging defects.

(b) Shells put out at any period of inspection for remediable defects may be
re-submitted for further examination after the defects have been rectified. It is to be
understood that the examination of such shells at that time will be incomplete, and that
they are liable to rejection after rectification.

(¢) If the Contractor wishes to re-invoice a lot rejected for failure of driving band
under Clauses 15¢ or 16, he must remove the shells and reband them before they are
again submitted.

(d) Rejected shells will, if considered necessary, be marked with a small rejection
mark, so that they can be readily identified if re-delivered.

18. Submission of Shell in Stock.—If the Contractor wishes to supply shell already
made, or partly manufactured, at the date of Contract, he should request permission
of the Chief Inspector, Woolwich, to submit them, and give such particulars as will
enable the Inspecting Officer to see that the Specification has been complied with.

19. Plugs.—Plugs for the protection of fuze holes in transit will be supplied free
of charge, on demand, by the Ordnance Officer to whom delivery is to be made.

20. Packing.—All packages are to be so marked that the goods contained therein
may be readily identified with the invoice. Unless it is specified in the contract that the
packing cases or other packing material are to become the property of the Government
they will remain the property of the Contractor, who is responsible for their removal.
Should they not be removed within two months of the acceptance of the stores, they
will be dispossed of, and in such circumstances the Contractor will not be entitled to
make any claim for compensation. The packing cases must be marked “ Returnable’’
or “Non-returnable.”

21. Imspection.—The shells may be inspected at any time during manufacture by,
and will be subject to testing by, and to the final approval of, the Chief Inspector,
Woolwich, or an Officer deputed by him.

H. GUTHRIE SMITH,

Darector of Artillery.
WAaARr OFFICE.

This Specification is to be returned to the Chief Inspector, Royal Arsenal, Woolwich,

3 tender.
on completion of the{contmct



JonuN BErTrAM & Sons Co.LiMrrep.

Macmine TooLs.

! ‘ HeAD OFFICE:
SUBJECT:

DUNDAS, cavavagetoper 18, 1915
Mr. Henry Bertram-

Referring to letter just received from Mr. Young,
about equipment required on machines we propose to use for 8V
and 9.2' shells, I would suggest the followingattachments for

the machines which we are offering.

BQUGH TURNING OPERATION

Using 36" Triple Geared Lathes, having faceplate bolted to
faceplate of lathe, and to this auxiliary faceplate screwing
in hardened steel abpbor, front end of which has three cams
milled for a distance of 27, Oover the cam arbor is a sleeve
held in place by collar on the end of the shaft. Through

the collare are mortised three holes, through which would ,
operate three dogs with serrated faces. When the shell was
centered, placed on the arboy, the forging would be forced up
against a shoulder, the action of turning the shell would cause
the Jjaws to expand, gripping the inside of the rough forging
also centering same.

Bough Turningz the Shell to shape

We would suggest that our present method, such as is used on
the Finish Body Turning, be used with this difference, that
whereas in the present method we dependen the heavy coil springs
to draw the tool block to position, under these new conditions
we would have the roller working between a form, anddoing away
with the springs altogether; that is in place of having, as at
present, the one side of a cam, we would have the cam shaped on
both sides of the roller. We would also have four tool turret
toolpost mounted on lathe carriage, instead of ordinary tool-
block. This four tool turret however would have to be operated
by screw, similar to compound rest, so as to be independent of
any movement of the cross-slide.

Rough and finish boring.

Using 36" x 14t Projectile Boring Lathes, we would suggest the
type of chuck for holding the shell to be a large cast iron
split chuck bolted to the faceplate, bar bolted to the faceplate
to be nearly the same diameter as the large Saceplate supplied
with the lathe, and same to be checked in to the faceplate.



Sheet No... 2 ...

The shell to Dbe eupported by extra heavy steady rest, the weignt
being taken on two hardened and ground steel rollers, about

4¥ diam, 3" face, and having at least 1-1/2¢ hole in them. This
would eliminate a lot of friction in carrying that weight.

For the cutter bars we would suggest,first, Heavy bar head carry-
ing inserted tooth cutters, bar head to be attached to the square
bar of the boring lathe. This would rough out the inside to about
the distance of the straight cut.

We would then follow this up with another var of acorn shape,
carrying inserted tooth cutters, staggered. 1In the front of this
cutter to carry flat drill to go through the end of shell, size
hole to be made by this about one eignth less than finished size.
For the finishing cutger we would recommend another acorn shaped
tool carrying 3 cutters, the exact shape of the finished inside
nose of the shell, the body diameter of this cutter also taking a
very light skim off the inside bore, making the cut smooth.

For all of these cutters we would have to have an extra large
flow of oil or cutting compound, so that the finishing surface
would be almost glass smooth.

Einish body turning

Would suggest for this the same type of forming fixture as used
on the roughing lathes, only same 1o be attached to the 30" x
13-1/2 rt Double Back Geared Lathes. Thiswould also have four
tool turret toolpost arranged as specified on rough turning oper-
ation. The type of chuck required for this would be of our com-
presslon chuck type, wnich would grip the large end or base of
shell, and would finish turn from copper band groove to nose.

The hole in the nose of shell running on ball bearing center in

tailstock.

Would require chuck of similar type to that on the boring lathe,
with steady rest of same t¥pe. Lathe to be equipped with four
tool turret toolpost in place of the ordinary cross-slide.

For this cast irom split chuck could be used, and extra heavy
steady rest, and four tool turret toolpost . For the threading
we could use circular chaser with section cut out in suitable
holder, or we could consider a milling attachment arranged on
the lathe with the hob shaft, to be driven Dy an overhead drum.
This would be applying our thread milling method to the lathe.

wewould recommednfor this, the steam hammer with suitable dies,
depending on the size shell it was required to form.




Sheet No.}. ..........

We would recommend for this operation, compression chuck,
extra heavy steady rest and specilal tools.

Marking the base

For this would suggest a suitavle hinged chuck, into which

shell copld be pressed nose down, and on the base place collar
that would fit over the end of the shell, and through the

collar at suitable intervals would be placed the independent
figures and letters. Then in the spindle of a heavy radial
drill, carrying head containing a number of rollers, which
operating against the figures and letters in the collar, would
force same into the shell base any depth desired. This collar
mentioned would be secmred to the shell base Dy three set screws.

ing o t

Using compression chuck of our regular type, extra heavy steady
rest, and suitable steel block to carry the necessary tools.

Making the base DIUg

Using extra heavy three jaw scroll chuck and four tool turret
toolpost.



‘ Octa. v+ 28, 1915.

Maghine Shop equipment required for doing the work on 9.2
H. {E. |18hells from the rough forging, at the rate of five

per~wbur .

OPER. 1 Cutting off open end of shell

2. Hall 12Y Cutting Off Machines
Price each fob Brantford, - $1525.00
Operation time 2% minutes.

QPER. 1% Centering

ORER. 2_

Using Radial or Vertical Drill, which customer may

have, and suitable fixture.
Operation time 5 minutes.

Bough turn

“] ¥2- Pond 36 x 14%' D.B.G. Motor Driven Lathes

e

without motor
Price duty paid Hamilton, Ohio each $4387.50

Operation time migd=hours 70 te
Boring

gw:;at Pond 36" X 20' Projectile Lathe with motors

QPER. Y

QEER. 5

QRER._6

OFER. T _

Price each fob Buffale, duty paid -$7924%.50
Operation time fhours.

Einish body turn

5- Pond 30 x 134 Double Back Geared Belt Driven

Lathes
Price eacn fob Plainfield, duty paid -$2781.00

Operation time 60 minutes.

Face to weight, counterbore and thread

7- Pond 30 X 13% D.B.G. belt driven lathes
Price each fob Plainfield diu ty paid $2781.00
Time for operation l-Jg# nours

Bore and face nose and thread

5= C.M.C. 26 X 12" D.B.G. Belt Driven Lathes
Price each fgb Galt- $1950.00
Operatien time,é% minutes.
g0

Wave and undercut

3- Bertram Axle Lathes with attachments
Price each fob Dundas - $3000.00
Ooperation time 30 minutes.

$3050.00

po00 80V

$52650.00

$79240.50

p g
EAWAL

H

$13905.00

$19467.00

$9750.00

$9000.00



QPER. 8 Press on band

1- Bertram 2000# Steam Hammer
Price fob Dundas $2200.00
Operaticn time 5 minutes

Or Hydraulic Press can be used for this geration.

QPFR. 9  Copper band turning

2- Bertram Special Lathes with attachments
Price fob Dundas - $2500.00 each $5000.00
Operation time 20 minutes.

QPFR. 10 Marking tue base

1- Brown Boggs Special Marking Machine
Price fob Hamilton, Ont. - | $1320.00
Operation time 6 minutes.

OPER, 11 §Screw sgocket in place
Hand Operation

QPER, 12  Iuin sockel

Price fob Galt, Ont. - $1950.00
Operation time 12 minutes

OPER. 13 Zurn pase plug

5- Pend 30 X 134 D.B.G. Lathes, belt driven
Price fob Plainfield, duty paid - $2781.00 $13905.00
Operation time 60 minutes.

QPFR, 1% Face Plug .

1- C.M.C. 26 X 12' D.B.G. Lathe, belt driven
Price fob Galt, Ont. $1950.00
operation time 15 minutes.

QPER, 15 Varnish and paint
As may be arranged

$213,388.00



9.2 H.E. SHELLS

Oct. 23, 1915
Shell Committee,
Ottawa, ont.
Gentlemen:— |
In reply to your telegram asking for new bids on the
above slze shell, we wish to submit the following prices:-
(A) shells furnished from forgings rough machined -
' 500 to 800 per week each $33.00
(B) Shells furnished from forgings not rough machined -
500 t0 800 per week each $37.50
All material and component parts to be delivered to us, charges
paid fob. our works.
Shell forgings (A) to ve furnished rough machined and
cut to length.
Shell forgings (B) to ve furnished in the rough as pro-
duced by the forge. '
All forgings shall be properly annealed vefore shipment
by the Steel Company.

Pro~iding there is no unusual delay in receiving our
plant and extension to shops being completed, deliveries to commence
July 1916, and reaching the above maximum about the end of August.
It being understood that we are to be guaranteed a minimum order for
delivery within one year from commencement of shipments of 35,000
shells on the basis of price made of five hundred pwr week. Contract

is not to ve subject to cancellation witnin on year from the date

ment ioned.



Rz
AR



Yours vexy sauiy,
9.2 K.E. SHELLS

”Mm:*h“ﬂ. %23’ 1915

anell Committee,

‘lﬂﬂl.l Gﬁtlﬂﬂiy ont .

gentlemen:-

Treatu; er

: In reply to your telegram asking for new Lids on the
tbﬂtn,liao lhéll. we wish tc submit the rollaiing prices:-
(A) Shells furnished from forglngs rough machined - '
500 to 800 per week . each $33.00
(B) Snells furnishea from rérgings not rough machined -
500 to 800 per week eacn 037050
All material and component parte to pe aelivered to us, charges
paid fob. our works. : '
Shell roiginga (A) to ve furnished rough machined and
out to length. ;
‘snell forgings (B) to be furnished in the rough as pro-
duced vy the forge.
All forgings shall e properly annealed vefore shipment
by the Steel Company-
Providing there is no unusual delay in receiving our
plnn& and extension to shops belng completed, deliveries to commence
:uly 1916, and reaching the above maximum avout the end of Auguut¢
It veing unnorstood.tnst we are to be guaranteed a minimum order for
delivery within one year from commencement of shipments of 35,000
gnells on the bvasis of price made of five hundred pwr week. Contract
ig not to be subject to cancellation within on year from the date

mentio ned.

\r.
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Bertram Shell Paant, for machining 9.2 she.«8 at tue rate

1- Bert. Drill with fixture
Time per shell, 5 mins.

12~ Bond 3 x 1% ft Triple Geared Motor Driven lathes
Oper. time per shell 2-1/2 hours.

If rough turning of shell is done at the forge plant, and
includes cutting off to shape, the time on the operatbn can
be reduced one nour, and the number of machines vy five,
making seven in place of twelve.

OFER. 3 Boring

10~ Pond 3 x 20 It Projectile Boring lathes
Operation each snell 2 hours.

QPER. % _Finlsh pody turn

5- 30 x 14 ft Pond D.B.G. lathes
One shell one hour.

7= 26 X 12' CMC lathes
Time per shell 1-1/2 hours

QPER. 6. JFoxe, thyead and 1ace mse

5~ OMC 2x 12' lathes.
Time per operation each shell 1 hour

'
3- Bert. k Axle Lathes

Time operation one snell 30 mins.
QPER. &  Eressing copper band

1- Bert. 20004 Steam Hammer, single frame.
Time one shell 5 mins.

1- Bert. #6 Axle lathe, withspec.al equipment
Time per operation 10 to 15 mins.



QEEE..J0  MOXKINE base
1- 8peclal Marking Matine
Time per operation 12 mins.

QPER. 1) Sorew.ng socket in placd
Hgnd opeyation. 5 mins. per shell

QRER. )2 Txim ol S0CKeY

1~ CMC 26 x 12' lathe
Time per operation 12 mins.

OFER. 43 Making base Dluc

5= 26" OMC lathes
Time per operation one nour

QPER. 1% Zace off vase LAUE %O position.

- 26 x 12" QUC Bugine Lathe
Time per operation 15 mins.

Add %0 mins. for varnisning and painting.

Machilnes m order with Nlles-Bemeni-Pond Co. will give
four equipments of larger macnines, Ior this sSigze work.

R



BERIRAM BLANT for 9.2¢ Shells —- 5 per hour
QPER. #1 -~ Gentering

Y w~ 1= Bertram 45¢ Drill with fixture (say) - -- - $1000.00

QFER. #2 -- Rough turn, trim to length, rough out wWave groove
and round eorngr :

i@ Q_ J 12- Pond 36° x 14' Triple Gearsd Motor Driven
3 Lathes & $3250.00 each
' mty patd - 0-9;,6%2.00
; 776

ay -
7" ﬁ’lﬂ/bﬂ'&/bi )‘f"r mém&'“‘ l‘(/:ﬂ«.’% .
OPER, #3 -~ Boring g e
2 K. 10~ Pond 306* x 20' Projectile Boring Lathes
at $5730.00 eacn. buty paid - 77,355.00
B v Foq ¥ pr Pk, - b w000
QBER, #1 - Zinieh Turn Body |

J%n ¥ 5- 30" x 14 Pond D.B.G Lathes at $2060.00 ea.

: _ i mty paid - 13,905,00
520 135 an ﬁv%- 1170 G fmpong

OFPER, #5 - Xagce to weight, counterbore and thread

/% 4—- : T= 26* x 12' C.M.C. Lathes at $1787.00 ea.
- 306 n1B5 ¥ 2 © 2860 °:w_!E. T - 1?.509.00

i ok 2270 all 4 \,w,’
opER, #6 - Mtem_%.._xié_..ﬁﬁ-” F e

) Mo ¥ 5o c.M.0. 26% x 12¢ Lathes at £1787.00 ea.
A ( daL) Pt - 8,935,00
ORER. #7 - Waving and underoutting

30 W' 3~ Bertram No.6 Axle Lathes at $3000 ea. - - 9,000,00
3 - 30"x1%4 Pt R Do o, 2060 allachant b LRy :
"‘,w

OPER, #8 - m%naaom%
S/M Bartram 20004 Steam Hammer__ 8ingle ]’rm -« 2,200,00

ORER. #9 - gopper band turming A

/()’Yw:u/ 1—1/# Bortram #6 Axle Lathes at $3000.00 - - -« 14,000.00
e Sed dle

DEER.£10 - Mark Base
/2 M 1= Specilal Machine (say) 1,000,00



: e
{ R : \
.W for 9.2+ Snells (Continued)

OPER, #11 -- Screw sogket in place
3 Voo Hand operation
OPER. #12 -- Turn off socket

[§rarnn 1- C.M.C. 26" x 12' Engine Lathe $ 1787.00

OPER. #13 -- Make base plug
o 5- Pond 36* x 14' Triple Gearsd Lathes

at $2850.00 each rob qiicago--dut id 19,238,00
S dox1ay Fnd lutlee Jor }a-\;zé & 2oyul‘ ¥

QPER. #14 -- Pace off bage pluz in position

s A l- 26® x 12' CMC Engine Lathe 1,787.00

e ke FL 2w

T o A

nk 13 n. - G



PMENT for 5 per nr. ,
forgings Rough ’ T -

OFPERA n‘xqm PRICE
H i + . no. '1.3
- i T A—— wanted | Wo. |Month | paid
- - - :
: Radial Drill of Vertical Drill :
‘entering |Press with fixture 1 stoex $1000. | 5 win,
2 ‘| Pond {:-na'rr.oc. Motor driv- o8
tough Turn |en lLathe Pe 27062 .
15 HP 300-1500 motor §470 ea, ' " '
3 Pond 36%x20' Tr.Gd., Projectile | 10 8 |Jany, | 77800 | 120 Min
Boring Boring Lathes-motor driven 2 | Pebry 6300 |-
20 HP 325-1500 motors $630 ea,
y Pond 30vx14%' DBG Lathes all motor ar,
Pin.Body Tg i 5 5 (Jany | 17375 | 60 Min
5 Pond 30vx13}' DBG Lathes 3 »t+ 7 Dec. 11425 90 Min
Face to 2-5teel Gr, & ' 7132
Wweight 2-Belt 5562
6 Bore| CMC 26"x12'DBG Lathes -Belt Dr. 5 Jany . 89%0 60 Min
& face nose
Bert. No,6 Sgle Axle Lathes to
7 have modiried construction & 3 9000 30 Min
'ave & Underiour special attacht, 10'bed
8 Goldie & McC., Hyd. Press 1ncldq
'ress on dband pump & accumulator (estimate) 1 3000 5 Min
9 Bert. No.6 Sgle Axle Lathe with
Copper Band|bandg. attacht belt drive--no 1 Febry 2000 15 Min
Turning |saddle--10' bed
10 Brown Boggs type Markg Machine 1 March 1200 12 Min
farks .Base
11 Hand operation g
Serew Sock.
12 CMC 26* x 12'Eng.Lathe-belt Dif. 2 Jany . 1800 12 uMin
furn Socket
13 Pond 30*x13}' Tr.Gd.Engine Lathe 5 4 |Jany
rfurn Brass Belt drive 1 Pedbry 13905 60 Min
Plug
14 CMC 26"x12' DBG Lathes
Pace Plug Belt drive 1 Jany 1800 15 Min,
15 rantford oven and varnishing
'n.rn:ans gements 1500 40 Min,
Painting




THES_ORDER

50- Pond 36" x 20' Tpviple Geared Projectile Boring Lathes
20 HP Variable Speed Motor.
PRICE arranged for 20 HP 375-1500 rpm 220 volt motor D.C.
. with reversing controller and resistance drum, but
without electrical equipment, fob Buffalo= $5730.00

SHIPMENT- 8 January
16 Fevruary
16 March
10 April
For Motor equipment Westinghouse quote net to us $630.00

Shipment 6 to 14 weeks.

. 50- Pond 36 x 14' Triple Geared Quick cnange Gear Engine

Lathes, arranged forvarlable speed 15 HP 220 volt motor,
400-1500 rpm.

Price without motor fob cars Hamilton, O. $3250.00 ea.
] SHIPMENT- 25 February
25 March
For Motor equipment Westinghouse quote net to us $470.00

Shipment 6 to 14 weeks.
51 Pond 36" x 14' Triple Geared quick Change Gear Belt Driven

Lathes, Price fob cars Chicago, Ill. $2850.00
Shipment - 3- January
16- February
16- March
16~ April

24 Pond 36" x 14' Double Back Geared Quick Change Gear
Belt Driven Lathes.

Price fob cars Plainfield, N. J. - $2220.00
SHIPMENT - &- February
: 8- March
8- April

Barrett 25" x 15' Heavy Duty Projectile Boring Lathes
arranged for 15 HP motor % to 1

Price. - v fob $3100.00
48- Pond 30" x 13} Double Back Geared Quick Change Gear
Lathes belt driven. Price fob Plainffeld $2060 .00

X Snipment - 12- January, February, larch and April.

G- arranged fox motor with steel gears, fob Plainf.$2560.00
Q- ' without do . 2270.00
Shlyment- Janualy .

JO Norwood Eng. Co. 22' x 7' Belt drivenlathes
(Price fob cars -

Davis Rocnester 22Y x 8! or 10' Lathes belt driven

Price fob Rochester, N.Y. - Abugvkmﬁ Lpﬂha 1(qu - 3147

Shipment- 25 per month

1230.00

(

¥7735-;0

$4387.50

$3847.50

$2997.00

$14185.00

$2841.00

$3456.00
$3064.50 |

$1728.00



F8
ORGING EQUIP FOR CHINING §3 8s_and 9.2 shells
1a

6! H. E. Shells
22,000 per week anxhd
or 3666 per d

or say IGQ_pe hour
20 hour"

|\
"8 plants required capacity 25 per hour
" would takq epch

3- @' Cutting Off Machines for
open end
19- Hbavy Duty Lathes

N N G ot S

operation time rough turn shell 3/4 hour ¢ /4
A 3
/ A
/ s f}”

g' H. E. Shells ) 6 plants required capacity 25 per hour /9

16000 per week wanted ) would take aach

or 2666 per day ) §

or 133 per hour ) 6~ Cut Off Machines

20 hour day ) 31- Heavy Duty Lathes /6

‘Operation rough turn shell 1-1/Y% nrs.

9.2" H. E. Shells ) 5 plants required capacity 5 per hour
3000 per week wanted ) wopld take each
or 500 per day )
or 25 per hour ) 2- Cut Off Machines
20 hour day ) 6- Heavy duty lathes

operation time rough turn shell 1-1/2 hrs.

For forge plants would require - 24— Cut Off Machines )
152- Heavy Duty Lathes) for 6" shell

36- Cut Off Machines )
186~ Heavy Duty Lathes) for 8" shell

10~ Cut Off Machines )
30- Heavy duty lathes ) for 9.2" shell

J3¢
HEAVY DUTY LATHES- 368 .
CUT OFF MACHINES - wlﬂ
$3 %
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CONFIRMATION

"TELEGRAM.

The John Bertram & Sons Co., Limited

C.P.R. DUNDAS, ONTARIO

Send the following message, without repeating, subject to the terms and conditions printed on
the back of regular message blank, which are hereby agreed to.

OTTAVA Oct. 20th 1915

J.B. & 8. Co.
Dundas

To expedite allocation of orders for large shells we have decided to
invite revised tenders from all firms to which our previous enquiries
were addressed. For guldance of manufacturers we estimate fair
trade price for machining and assembling of the following shells
complete delivered fob worke, Shell Committee to supply all component
parte free of charge, nine point two inch twenty nine dollars,
eight inch twenty one dollars, six inch seven dollars. You are
invited to state at what reduction or advance on these prices you are
prepared to accept crders for twelve months deliveries from date of
commencement on basis of following - per week - nine point two inch
500 per week, eight inch 1000 per week, gix inch 1000 per week or
such other quantities as you prefer to undertake. State date when
deliveries will begin and by what date full output may be expected.
Preference in alloting will be given to firms naming lowest prices but
we do not undertake to accept the lowest or any ternder.Revised tenders
ghould reach us by noon Monday October twenty fifth. No further
informat ion can be given until all tenders have been received & consgidered.

Shell Committee
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9.2" Shells require f~v_ 5 per hour

10-- 36" X 14 Projectile Lathes
7-- 26" x 12! C.M.C. Lathes

Yme Bertram Axle Lathes

l-- Marking Machine

l-- Hydraulic Press

l-- Drill for Centering

48—~ Machines
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1 0 Oct. 5th 1915

Shell Comnittee Gl
Ottawa, Ont./
4 4

Gentlenmen:-
We wish to acknowledge receipt of your inquiry of the

‘28tn regarding chells get forth in your Arawing C-147 and the
srecification covering same for 8* Howitzer Mark III shells.

We have curefully gone over the cost in connection
with the manufacture of this shell and make you the following
offer:- For a minimum order of 70,000 shells,to be delivered
- at the rate of 1000 to 1400 per week, the price will be thirty
dollars per each sholl, finished to your epoéirication. fob.
care our worke Dundas. This estimate covere machining from
the hollow forged blank, which must be furnished by the forge
rough machined an® cut to length,

If you are intergsted in a price for the same shell
maéhined from the solid, our \rigurevwould be thlrtj two doliars.

We shall be glad to undertake the manufacture of this
or the 9.2 shell in quantities as pa2r the above numbef or greater,

ag we would increase our plant to suit the conditions.

Youre vary truly,

Treasurer

HB/FMHE



"AIHES ORDERED

40— Pond 36" x 20' Triple Geared Projectile Boring Lathes, 20 HP

4.1 Variable Speed Motor.

Price arranged for 20 HP 375-1500 rpm 220 volt motor D.C. with
reversing controller and resistance drum, but without
electrical equipment, fob Buffalo, each - - - — - - $5730.00 ea

SHIPMENT,- 8 - January
16 - February
16 - March
10 more April and May

arranged ror variable speed 15 HP 220 volt motor, 400-1500 rpm.

‘jOu Pond 36" x 14' Triple Geared Quick Change Gear Engine Lathes,

36-

1l-

10-

Price without motor, fob cars Hamilton — —= = = = - - - 13250.06 ea.

SHIPMENT,~ 25 - February
25 - March

Pond 36v x 14' Triple Geared Quick Chhnge Belt Driven Lathes
Price Trob cars Chiecago, Ill., - = = = = = = = - - = $2850.00 each

SHIPMENT : 4 - January
16~ February

16~ March

Pond 36" x 14 ft Double Back Geared Quick Change Gear Belt driven
Lathes
Price fob cars Plainfield NJ - = == = = = = - = - - $2220.00 each

SHIPMENT: March

Pond 30v x 14' Double Back Geared Quick Change Belt driven Lathes
Price frob cars Plainfield N J.: = = == = = = = = = - - $2060.00 each

SHIPMENT: March

Barret 25v x 15' Heavy Duty Projectile Boring Lathes, arranged
for 15 HP motor 4 to 1.
BT ik e e e $3100.00 each

Norwood Eng. Co. 22v x 7' Belt Driven Lathes
R TOR IS 8 e eaeseeene- $1280.00 each

Davis Rochester 22v x 8' or 10' Lathes belt driven
Price  fob Rochester NY = = = = = = = = = = = = = = = = $

SHIPMENT: 25 per month beginning December

16 - 36 x 14" Belt driven Triple Geared Lathes

)
12- 36" Boring Lathes ; Shipment April and May

36v x 16" Triple Geared motor driven Lathes

1
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ST l

g October 12th 1915.
POND PROJECTILE LATHES

20» X 9'3v POND HEAVY DUTY LATHE, 3' between centers:

Code Word
UGAMA quick change gear for feed and screw cutting;
center rest; steel gears, 18¥ k-jaw ind. steel chuck;
15 EP 2/1 D.C. motor. (Photo. 50361)
NET WEIGHT including motor - 10700#
v v without " ~ 9500#
NET PRICE fob our works, including motor ............ $3,520
L u " " L Witnout motor LI U I O O O Y 3’185.
DEDUCT for Center Rest, if not wanted, 200# ......... 45,
Code Word 24* X 9'3v POND HEAVY DUTY LATHE, 3' between centers;
UGAND 21" Y-jaw ind. steel chuck. (Other specific-
ations same as 20" lathe above). (Pnoto 50365).
NET WEIGHT, including motor - 11200#
. . without v - 10000#
NET PRICE, fob our works, including motor ........... 3,570.
v v L " wWithout MO ...ceccv.ce0 3,255,
DEDUCT for Center Rest, if not wanted, 250# ......... 50.
DEDUCT if screw cutting is not wanted (on either 20v
or 2“" latne ) NET ® 0 8 80 0 b s L U TN I B I Y L I R 150.
PER FOOT EXTRA for either 20 or 24v Latne. '
Net weignt - 300#
Net Price, rOb our works e 0 8 0% 0 08 O 0 4 0 0 8 0 e L L I m‘
UFGOL TAPER ATTACHMENT for either 20v or 24v lathe - EXTRA
Net Weight - 350# (Photo .50366)
Net Price. rob ourworks @ 8 0 0 40 e e 2000
Code word 30" X 14' POND HEAVY PROJECTILE TURNING LATHE, 4'6v
UGAOQOL between centers; steel gears; center rest;
forced lubrication; 35 HP 3/1 D.C. motor. (Photo 50345)
NET WEIGHT including motor - 26500#
v v without @« - 22900#
NET PRICE®, fob our works, including motor .......... 6,100,
» ' ’ . . without motor ....... .. 5,295.
DEDUCT for Center Rest, 1f not wanted, 625# ........ 105
PER FOOTEXTRA:
Net Welight - 450#
Net Price, fob our works ...
UFKAL

RADIUS LINK POINT FORMING ATTACHMNT - BXi#d (Bidts 5037932
Yot Weisht = 17007

BOS SPINN, TR0 DA WIS s cosavecossacesnnsss N 400,



Code W rd

UGAPA

Code Word

UGARU

—‘2——

30" x 18' POBD HEAVY PROJECTILE BORING LATHE; 7 ft.

between face plate and end of boring bar;
center rest; steel gears; forced lubrication;35 HP
3/1 D.C. motor. (Pnotos 50376-7)

NET WEIGHT, including motor - 28800#

A without motor - 25200#
NET PRICE, fob our works, including motor .......... $6,400.
' .' . “ . 'itnout ' L I ) 5’595
DEDUCT for Center Rest if not wanted, 625# ......... 105

PER FOOT EXTRA :+ (Two extra feet of bed required to
bore 1 extra foot of length)
Net Weignht - 450#
U T T D «occosecessanassi ShsEnvenns 52

36 X 20' POND HEAVY PROJECTILE BORING LATHE: 8 ft

between face plate and end of boring bar;
center rest; steel gears; forced lubrication; 35 HP
3/1 D.C. motor. (Photos 50357=8)

NET WEIGHT including motor = 35400#
" v without v ~ 31800#

NET PRICE fob our works, including motor ...cccecce 8, 100.
! & " " L Without " ® o0 80 s s 7,295.

DEDUCT for Center Rest if not wanted, 625# ........ 105
PER FOOT EXTRA: (Two extra feet of bed required to

bore 1 extra foot of length)
Net welight - 500#

BE DL TOD OlF WITES ..ccovscecsssvnss A 60

DELIVERY: Apply for delivery on any of the above lathes



SH ACHMENTS FOR POND LATHES

PRICES and WEIGHTS gre NET

October 12th 1915

S ATTRORMENTS 24" HD 26" DBG 307 DBG  36% DBG 36+ T4,
UFJEL Boring Attachment and Bar, per photo 2300# 2200# 2700# 200# 200#
B i $715 _ $700 730 780 780
UFJIM Boring Attachment with Swiveling Bar, $715 $700 $730 $780 $780
including steel former on rear 2300# 2200# 2700# 3200# 3200#
of carriage. (Per Fig.2)e...... . A
UFZEZ Boring Tallstock, Support and Feed Gears $920 #0920 $1225 $1560 $1920
(Photos 50371=2 & 50256-50257 ..... 2600# 2600#  3700# 5700# 8100,
With boring tailstock the maximum dist-
ance between faceplate and end of
boring bar (with standard length 110" 2'10v 13w 310w 2110w
or bed) 18 ...'.....‘.....'.!.....
NOTE: For each additional foot to bore add two feet of bed, as per Price List.
UFJON Deduct for regular talilstock if not $125 $80 $130 $150 $165
R s s o T40# 430# 160# 1000# 1200#
UFJUR Deduct for regular carriage, leadscrew $ 430 $265 $340 $370 $ 440
and feed gears, if not wanted .. 1400# 1100#  1500# 1700# 2100#
UFKAL, Point Forming Attachment, Radius ..... $310 $270 $340 370 400
: Link Type, without 1ink or former 1100# 4oo# 1500# 2630# 2700#
(Pnotos 50255, 50385-6)
. TR PO DR csscvnsasnsvsvonsionsess $11 $11 $11 $11 $11
20# 20# 20# 20# 20#
UFKAF Extra for former for one size projec-
2 DR s annundeiden K ‘e $75 $75 $75 $75 $75
UFKAN Waving Attachment with 4% sided turret $660 $750 $785 86 T B
tool post(similar to Fay & Scott 1000# 1200# leO# 2853# gggo#
style G)on rear of carriage 9v tur- 9% tur- 9w tur- 104» tur- 10%4* tur-
(IROED SOPTIE) oo.cccocnccnee . ret ret ret ret ret
UFKAR Deduct for Turret Tool Post if furn- $120 $120 $120 $140 $140
ished by customer 175# 175# 175# 250#

250#




*2~

CODE ATTACHUENTS 24w ED  26v DBG. 30v DBG. 367 IBO  36v TG
UFKEM Band Forming Attachment with 1 steel $ 460 $450 $ 480 $530 T
former, including 4 sided turret. 575# 525# 1050# 1150# 1200
tool post (similar to Fay &Scott
style G) on rear of carriage..... 9* tur- 9v tur- 9v¥ tur- 104" turs 103v tur-
(Photos 15605 & 50384 ). .ceueeveen ret ret ret ret ret
UFKIN Deduct for Turret Tool Post, if not $120 $120 $120 $1%0 $1%0
wanted, or if furnished by cust- 175# 175# 175# 250# 250#
ome:-r_ ® 8 2 8 4.8 4. 0 8 % 488 8 % % 29 88 e e e L
UFKOK sHexagonal Turret on Carriage, similar 174 154" 154w 173 2w
to Fay & Scott style O (Pnotos 225 $200 $200 $300 $300
D e sitia s e baniinssss 1000# 900# 900# 1200# 1200#
UFKUPs«Four Sided Turret Tool Post (Bimilar 9w 9 9w 104 104
to Fay & Scott style G) inter- $160 $160 $160 $190 190
changeable with compound rest... 175# 175# 175# 250# g5of
TR T e S
UFKVO «Deduct for Compound Rest if not $75 #70 $75 $s5 100
WRRESA L scssasseesassossesscons 3 00# _230# 300# 35 0 too}
UFLAC  Four Jaw Independent ?teel Chuck fit- tzo. 22v 26v 30w 30
ted to faceplate (Similar to Hor- 100 110 160
ton uod-el o_) ® 0.0 8. 6006 40808008883 s 0 * * ’235 ’235
UFLAF Three Jaw Dniv. Steel Chuck fitted to 18w 21w
faceplate (sim.to Union model#123) $135 $195
B B SRR e o $40 $35 $40 $u5 860
UFLAM Deduct for Center Rest, if not want- $50 $1u5 $50 $55 $65
ed L B I U I B B B B N D I B B R B B B RN IR R R Y 250# 160# 300# 375#

220#

——

sWhen carriage 1s equipped with Turret Tool Post in place of regular compound rest,

allow for compound rest . if not wanted, as per price given.
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CONFIRMATION

% TELEGRAM.

' The John Bertram & Sons Co., Limited

CePeR. = PAID DUNDAS, ONTARIO

Send the following message, without repeating, subject to the terms and conditions printed on

the back of regular message blank, which are hereby agreed to.
Nov. 1lth 1915

J.Jd.Carrick,
Hotel Blackstone,
Chicago, Il1,

Our experts have returned after visiting works making nine point two
shelle and report great reduction in output from one machine. We
now estimate a machine plant oapad®e production two thousand per week
will cost in round figures five hundred thousand. Our option expires
Friday night. 1Ir interested wire me Chateau Laurier Ottawa.

H, Bertram



{
T. D. FORM 2

Canadian Pacific Railway Company’s Telegraph

IN CONNECTION WITH THE

COMMERCIAL CABLE CO. COMMERCIAL PACIFIC CABLE CO.
BRITISH PACIFIC CABLE BOARD
HALIFAX-BERMUDAS AND WEST INDIES CABLES

REACHES ALL PARTS OF THE WORLD {j llv.;McMILLAN,
. Manager Telegraphs, Montreal.

' 7 ;C‘nmcx

READ THE NOTICE AND AGREEMENT ON THE BACK
Senr By . L Recp BY xw.'ll‘,n\tuvs\;I Seint | _ Tme Fruep %
wil. < \1

iENT No. :
! ‘fwﬁl“t : Jd U 7" ) Al / -

Send.the following-Message, subject to the terms printed on the back hereof, which are hereby agreed:to:
~

Q - - - A P
Saos. Protiaas b 915

i 5,y
AL ML {E oL (U A48 o bt '/‘/L" L‘ ( 2 2
“"(LL’\/\,—“, 3 0 < 0 - /“ ( 3
NP V . loca “Haot
1) - 4 L. 0Ly Odam.  AsnTa
v W y 4 { '




W. J.CAMP,Assistant Manager,Montreal,Que. W.MARSHALIL, Assistant Manager,Winnipeg,Man,

D. H. BOWEN, Supt.,, Sudbury, Ont. R. N. YOUNG, Supt., Vancouver, B. C.
H. J. LILLIE, Supt., Toronto, Ont, D. L. HOWARD, Supt., Calgary, Alta.
A. C. FRASER, Supt., Montreal, Que. D. COONS, Supt., Moose Jaw, Sask.

W. M. GODSOE, Supt., St. John, N. B, E. M. PAYNE, Supt., Winnipeg, Man,

It is agreed between the sender of the message on the face of this form and this Company, that said
Company shall not be liable for damages arising from failure to transmit or deliver, or for any error in the
transmission or delivery of any unrepeated telegram, whether happening from negligence of its servants
or otherwise, or for delays from interruptions in the working of its lines, for errors in cypher or obscure
messages, or for errors from illegible writing, beyond the amount received for sending the same.

To guard against errors, the Company will repeat back any telegram for an extra payment of one-
half the regular rate, and in that case it shall not be liable for damages beyond fifty times the amount
received for sending and repeating.

Correctness in the transmission of messages can be insured by contract in writing, stating agreed
amount of risk, and payment of premium thereon at the following rates, in addition to the usual charge
for repeated messages, viz.: one per cent. for any distance not exceeding 1,000 miles, and two per cent. for
any greater distance.

This Company shall not be liable for the act or omission of any other Company, but will endeavor
to forward the telegram by any other Telegraph Company necessary to reaching its destination, but only
as the agent of the sender and without liability therefor. The Company shall not be responsible for
messages until the same are presented and accepted at one of its transmitting offices; if a message is sent
to such office by one of the Company’s messengers, he acts for that purpose as the ‘sender’s agent; if by
telephone, the person receiving the message acts therein as agent of the sender, being authorized to assent
to these conditions for the sender. This Company shall not be liable in any case for damages, unless the
same be claimed, in writing, within sixty days after receipt of the telegram for transmission.

No employee of the Company shall vary the foregoing.
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Nov. 11, 1915.
Equipment propesed for machining operations-High Explosive
9.2 Howitzer shells, Mark 2, from the rough forgings, at the

rate of 20 per hour.

Drilling center hole and facing nose & shell

6- Radial Drills, 5 ft Plain with speed box drive.
Price each $1670.00 $10020.00
Operation time 20 minutes

cut off open_end

6- Hall & Sons Cutting Off Machines
Price each fob Brantford, Ont. - - $1677.00 10062.00
Operation time 20 minutes.

OFER. 5 BOUEN WD oy, T( (ehi $43¢

QPER, 5

i

30~ 36"' x 14' Pond Double Back Geared belt dariven

engine lathes,

Price each duty paid Plainfield - $3000.00 90000 .00
Operation time 90 minutes.

Boxe - /Zm7[ 9 eweet Besa ‘

20- 36 x 20' Pond Projectile Boring Lathes °
with motors (oA
Price each duty paid U.8. point - 87925 00 & 158500.00
Operation time 60 minutes. o /

Einish poedy turn

15- Pond 30 X 134 't Double Back Geared belt
driven lathes.

Price each duty paid Plainfield, $2781.00
Operation time %5 minutes

Bore and thread nose . SR

13- C.M.C. 26 x 12" D.B.G. belt driven lathes
Price each fob Galt, Ont. $1950.00 - 25350.00
Operation time Y40 minutes

Wave and undercut

5= Bertram AXle Lathes with attachments
Price each fob Dundas - $3000.00 15000 .00
Operation time 15 minutes.

A

~

i
\') y)d\, r;

41715.00

£

OPER. 8 Counterbveore and thread bage

13- Pond 30" X 134ft D.B.G. belt driven lathes
Piice each duty paid Plainfield - $2781.00 36153.00
Operation time 40 minutes.



QPER, 9 Press band

'QPER.10

v" QBFR.12

1- 2000# Bertram Steam Hammer

Price fob Dundas- $2200.00
Operation time 3 minutes.

Turn copper bvand

Y- Bertram Special Axle Lathes with attachts.

Price each fob Dundas - $2500.00 10000.00
Operation time 12 minutes

Facing base plug in position

Yo C.M.C. 26 X 12' D.B.G. belt driven lathes

Price each fob Galt, Ont. - $1950.00 7800 .00

Operation time 12 minutes.

Turning vage plug

20- Pond 30 x 134 ft D.B.G. belt driven lathes
Price each duty paid Plainfield, $2781.00 55620 .00

Operation time 60 minutes.
$462420.00

E———=m——t . ————

Te the apbove prices it will be necessary te add price
of turrets, special forming attachmemnt s, special chucks,
and high speed tools.
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8¥ Shells require for 10 per hour

lYpwee 36% X 14! Projectile Lathes
17""- 30. X 1 L D.B.GO Latneﬂ
7-- Bertram Axle Lathes

l--~ Marking Machine

l-- Hydraulic Press

l-— Drill for Centering

70-- Machines
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PLANT EQUIPMENT for 10

~er hr.

" HIGH EXPLOSIVE §LLS-MarkIIl
£ d by Forge

Snells ro._a machine

{

~OPERATION ‘ ¥o. v PRICE | Time
NUMBER Nane of Machine wanted [ Wo. |Month |puty Paid | imit
1 Radial or Vertical Drill with
Centering : fixture 1 1,000.00| 5 Min.
2 Pond 30" x 133' DBG Lathes ¥ ¢
Rough turn belt drive 9 25,569.00| 90 Min.
3 Pond 36vx 20' Projectile Boring
Boring Lathes v 1y 108,297.00| 90 Min.
Motors 14 8,820.00
§ A
Finish C.M.C. 26 x 12! DBG Lathes B 3 14,300.00 45 Min,
turn body
5
Face to [C.M.C. 26vx12' DBG Lathes y B 17,875.00| 60 Min.
welght
Cbore &
thgoad
Ream, face C.M.C. 26" x 12' DBG Lathes 5 8,937.50| 30 Min.
thd. nose
7 Bert. Spec. AXle Lathe S 8,000.00| 20 Min.
Wave & Und|.
8 Goldie & McC .Hyd. Press & Pump 1 3,000.00, 5 Min.
Press Band| or 2000# Steam Hammer
Bert. Special Axle Lathe 3 6,000.00 18 Min.
Turn Band
10 Special Stamping Press 1 1,200.00, 6 Min.
Mark Name
31 Hand operation a5 T
Screw 80C- i
ket in
place
12
Turn Sock., C.M.C. 26v X 12' DBG Lathes 3 5,362.50 | 15 Min.
13
Turn base | Pond 30* x 134! DBG Lathes 8 22,728.00 | 45 Min.
rlug
14 C M.C. 26vx12! DBG Lathes 3 5,362.50|15 Min,
Face plug
15 Brantford Special oven 40 Min.
Paint &
Varnish (£ (o
1 i J AL“ ’. L\ﬂ:
) .
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‘. ‘o "l mll.
22,000 per week wanted

& plants required capaeity 25 per hour
would take each

or 3666 per day ,
or say 183 per hour 3~ 7Y Cutting Off Machines for
20 hour day open end

19~ Heavy Duty Lathes
operation time rough turn shell 3/4% hour.

8" H. E. Shells ) 6 plants required capacity 25 per hour
16000 per week wanted ) would take aach
or 2666 per day )
or 133 per hour ) 6~ Cut Off Machines
20 hour day ) 31- Heavy Duty Lathes

operation rough turn shell 1-1/% hrs.

9.2" H. E. Shells ) 5 plants required capacity 5 per hour
3000 per week wanted ) wopld take each
or 500 per day )
or 25 per hour ) 2- Cut Off Machines
20 hour day ) 6~ Heavy duty lathes

operation time rough turn shell 1-1/2 hrs.

For forge plants would require - 2W- Cut Off Machines )
152- Heavy Duty Lathes) for 6" shell

36- Cut Off Machines )
186~ Heavy Duty Lathes) for &" shell

10- Cut Off Machines )
30- Heavy duty lathes ) for 9.2" shell

HEAVY DUTY LATHES- 368
CUT OFF MACHINES - 70
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Bertram plant regu. 4 for &* High iXplosive 8I ls
machine work te ve avne at the rate of 10 per h.ar.

QPEE. 1 Centering iy il 74ae 3400,

‘1= Bertram Drill P.ess with fixture
Time one shell five minutes

1%~ Pond 36 x 1% ft Triple Geared Motor Driven latues
Time operation on cie shell 1-1/2 nours.

If the forgingsare rough tyrned by e Forge plant, reduce the

time on this operation to one nour, and cut off five mchines

which would make nine instead of fourteen.

14 Pond 36 x 20 ft Projectile Boring machines
Operation on each shell 1-1/2 hours

QPER. B Finish turn body

8-~ CMC 26 x 12' Double Back Geared lathes.
Time per operationieach shell %5 mins.

QPER. 5
10 oMC 26 x 12' lathes.

.Qutput per shell one hour.

OPER. 6 BReam, faceand turead noge

5- 26 x 12' CMC lathes.
Time per shell, 1/2 hour

Y- Bertram #6 Axle Lathes.
Per shell 20 mins.

QPER. 8 ZRress copper band
1- Bertram 2000# Steam Hammer
Per shell 5 mins.

QPER. 9 Copper bvand turning
3- Bert. Axle lLathes, with equipment.
Time 18 mins. per shell

%m,wwm

Tne mins. one shell
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’ Hand operation. or can be combined with

OPER, 12 Screwing in and turaning df socket in place

3 CMC 26 x 12' lathes.
Time one shell 15 mins.

QRER. 23 Making pase Dlug.

8~ Pond B6 x 1%' ETriple Geared latnes
Time each shell 45 mins.

OER. 1% Face off bage plugs An position

3- CMC 26 x 12' lathes
Time 15 ming. one shell
ol svrpikis 40 e /»wb-wmul« Mas N
Machineg on order with li’lln-—hmem-l'ond co.. will give four

equipments of larger mocnines, for this sigze work.
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‘, l | BERTRAN FLANY for_gs Shella —- 10 por nour

QFFR, #1 -- gentering
S M 1- Bertram 45 Drill Press with fixture (say) 1,000,00

AL 9N 14~ Pond 36* x 14' Triple Gearsd Motor driven

by " Lathes at $3250.00 ea. buty pald - - g4, 425,00
QRER. #3 -- Boring
\ &w 14~ Pond 36* x 20' Projectile Boring Machines
A at $5730.00 each buty paid ~ - 108,297.00

OPER. #4 -- Einish turn body

8- Pond 30* x 14' D.B.G. Lathes balt drive
at §2060.00 each muty pald - -

b or
8- CMC 26* x 12' D.B.G. Lathes at $1727.00 ea. 1k, 296400

QPER. #5 - Face to weignt, countarbore and thread

10~ Pond 36* x 14 0.B.G. Lathes belt driven
at $2220,00 each ’ Mty pald - -

or
10~ C.M.C, 26® x 12' D.B.G. Lathes at §1787.00 ea. 17,870.00

4 6~ CMC 26* x 12' Lathes at #1787.00 each @
L A

e - gl §,7345 o~
QPER. #7 -- W$aving & Undereutting
2.0 Vi 4 Bertram No.6 Axle prathes at $£3000.00 ea, 12,000,00
5 { 3

QPER. #8 -- Press copper dand
b W 1= Bertram 20004 §.F. Steam Hammer 2,200,00
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BERTRAM PLANT for 8* Shells (Continued)

OPFR. #9 — Copper band turning
/6‘»&3‘ 3- Bertram #6 Axle Lathes at $3000.00 ea

OPER. 0 -— Mark Base
8 ... 1= special Machine (say)

OPER. #11 -- Screw socket in place

Hand operation

OPER. #l2 -—— Turn off socket

/é“m\"- 3- C.M.C. 26v X 12! Lathes at $1787.00 ea.

OPER. #13 - Make base_plug
yjﬁL Pond 36v x 14t Triple Geared Lathes

LT b 7t $2850.00 fob Clicago Duty paid ( 42

Do :
OPER. #14 -~ Face off base plugs in position
' 3- CMC 26" x 12' Lathes at $1787.00 ea.

SUMMARY :

Operation #1 1,000.00

64, 425.00 duty paid

108,297.00 v "
14,296.00 C.MX.C.
17,870.00 C.M.C.
17,870.00 C.M.C.
12,000.00 Bertram
2,200.00 i
9,000.00 "
1,000.00 Marking
5,361.00 C.M.C.
42,750.00 puty paid

5,361.00 C.M.C.
$301, 430.00

:2"1 _,.7?/(',." [4

- <
EstEssEs i i)

-*czcsccccsc

9,000.00

1,000.00

5,361.00

i

4/3785¢

5,361.00

\\

750,00 )
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SHELL E.E.9,2" HOWITZER MARK II-L

Sept. 22nd 1915
Shell Committee,

Ottawa, Ont.
Gentlemen:-

Answering your 1n,qﬁ1ry of Sept. 8th, we have carefully gone
over the varioﬁs operations for machining the above shell, including
the buse plug and copper band, the socket machining only ies included
80 far as rihishlng it to shape after being screwed in place, all
' component parts being furnished to us FOB, our worke, properly teeted
to the requirements of your epecifications.

For a minimum order of 25,000 sﬁclla to be delivered at the
rate of 500 per week, the ;rice would be $42.00 rer shell, FOB. cars
our work,’Dundxs. : |

| hie oétimaxe covers wachining from the hollow blank, which
must be furnished by the forge rough machined asd cut to rougn length.
’ Irf solid rorgiﬁgs are supplied thse price may vary $3.00
per shell higher,- it being understood that tge party forging shall
deliver same rough machined on the outeide and cut to rough length.

We are of the opinion that for the first six monthe, nhell‘
can be delivered at the above rate but after six months, arrangements
can be easily made to double the capacity, we to be guaranteed suffici-
ent order for at least twelve to eighteen montrs work.

In the equipment rdr the work we figure to'uae such etandard
machineg in our plant that are auitablq, but for the capacity offered
and to facilitate handling the shell at these figures, the manufacturer

ought to be warranteed at leunt twelve monthe ordere,












H Explogive 9.2 Howitzer

Mark II-L shell Cetovber 8th 1915

Snell Committee
Ottawa, Ont.

Gentlemen:-
Referring to our letter of the 22nd Sept. we find

that an eQuipment now available for proﬁpt delivery for this
work will cost us comeiderably more than we estimated in
our tender, which estimate for plant was bagsd on rrices for
.ordinary deliveries. Our over-head for plant invastment
will be considerably higher than estizated in our tender
for shells and ¥nless we  were assured of larger'ordere,
it would be necessary to ask leave to aﬁend our price.
We therefore request you to change our tender to rsad for
50,000 ghells instead of 25,000 as shown.

We ghall be glad to.discuse the situation
regarding wmachine tool conditone at any time you may

desire.
Yours very truly,

Treasurer

HB /ENH



| SHELL COMMITTEE
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llesers, John Bertram & Sons Co.' Ltd., '”'*“f7mf

¢
N |

Dundas, Ont,

Gentlemen: =

IO -

We enclose herewith Drawings No. R.L. 22283 (1),
dated 29/3/15, and Specifications Nos. —gziwme and —3_4%‘1_
covering 9.2" Shells; and also 6" Shell Drawing R.L. 223344 (1),
dated 11/5/15, together with Specifications —gpug— and —grepm— .
We shell be glad if you will state whether you
are prepared to undertake the machining of these shells if
the component parts are supplied to you, and at what price
end rate of delivery. Also at what price and rate per week

if a contract were placed with you for six months.

Yours very truly,
SHELL CO TTEE
DC/CEW b B




PROPOSED METHOD

for producing 9.2 High Explosive Shells from the solid

Steel billet would be cast about 12 in diameter and worked
down under heavy hammer to 9-3/4v or 10 . This would work up stock
and give it the necessary to ess8 which would be equal to the same
steel 1f forged to shape in an hydraulic press.

Bottom of shell would then be squared and shell cut off to desired
overall length.

MACHINING OPERATIONS, a8 fOllOWS, =
OPER. #1-- Centering
In our own plant we would use one of our Horizontal Boring
machines, and set the blank in wyw blocks, bringing same to

central position, and having centre reamer in the spindle
of machine.

TIME: 5 minutes each shell

OPER. #2 -~ Rough Turning
Would recommend for this operation plain Axle Lathe,
No.3 size, as being the best produce¥. Work however
cah be done on 32w to 36v Engine Lathes

TIME: 2¢ hours each shell

OPER. #3 ~- BORING _

ot Suliinti 1 4. This shell can be rough drilled, rough and finished bored

:ém,(u 7
NRA e,
, ’

ARRY
FRAUA

on Axle Lathe with suitable chuck to hold the end, and

J~ f~5*4  gteady rest to support the body of shell. axle lathe woul d

Sheecus freec De equipped with square bar for holding tools, this bar
- having rack cut in bottom side and being moved forward by

Pinion feed. Bar to be held in what ordinarily is a
tallstock. Tools are rough forged tools, and for the
roughing and finishing tool is made of acorn shape, carrying
inserted H.S. Steel staggered cutters,for the finishing
operation a tool of the same shape is provided with flat
cutters running the whole length of the acorn.

TIME: 3 hours g

OPER. -- Finish Turn Body

Use Bertram No.3Axle Lathe arranged with special forming
Attachmeht holding the base of shell in compression chuck

and nose of shell fitted in ball bearing centre fitted to the

reamed hole,

TIME: One hour
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(Supersedes 5562

Thls Speciﬁcation, or any Patterns, Drawings, or other information issued in
connection therewith, may Only be used for a specific order, placed by an Ofﬁcer
of the War Department, and is not to be used for any other purpose whatso-
ever, without the express written sanction of the Army Council.

Shell, B.L., high explosive, 9°2-inch Howitzer,
Mark IL|L

forged steel, with fixing screw

°
»

Specification of Particulars as to sealed drawing, dimensions

and proof.
57 W
24 Approved, 4th October, 191}.
9935

Note.—This Specification is to be read in conjunction with the general specification
to govern the manufacture and inspection of Shell, B.L. or Q.F., high explosive, forged
steel, with adapters.

(1) The drawing mentioned in the general specification is R.L., No. 22,283,
full size.

(2) Proof (vide general specification, clause 16).—The shell will be fired for
recovery from a 9-2-inch B.L. Howitzer with such a charge as will give a chamber
pressure not less than 13 tons per square inch.

H. GUTHRIE SMITH,
Director of Artillery.

WAR OFFICE.

This Specification is to be returned to the Chief Inspector, Woolwich, on completion

tender.
of th e{contract.
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Thls Speciﬁcation, or any Patterns, Drawings, or other information issued in
connection therewith, may only be used for a specific order, placed by an Ofﬁcer
of the War Department, and is not to be used for any other purpose whatso-
ever, without the express written sanction of the Army Council.

Shell, B.L. or Q.F., high explosive, fbrged steel
‘ (fitted with adapter)

General Specification to govern manufacture and inspection.

57
24 Approved 22nd June, 1915
1519

NoTE.—The following specification contains conditions which apply to all shells,
B.L. or Q.F., high explosive, forged steel, fitted with adapters. A separate specification
has been prepared with regard to each calibre of shell in which are laid down the par-
ticulars of the sealed drawing, dimensions and proof.

The general specification is to be read with the particular specification for the
calibre of shell ordered. :

1. Dimensions.—The general dimensions of the shells are to be in conformity with
the drawing. Should any discrepancy be found to exist between the drawing and this
specification, reference is to be made to the Chief Inspector, Royal Arsenal, Woolwich.

2. Quality of Material.—The shell is to be of forged steel of the best quality,
homogeneous throughout and free from seams, flaws and piping. It must be manu-
factured:— :

(@) In the case of shells for guns above 6 inches in calibre, by the “acid open-
hearth,” “electric furnace” or ““stock-converter’’ process.
(b) In the case of shells for guns of 6 inches calibre and below, and f()’I; all

howitzers, by the “acid or basic open-hearth,” “electric furnace,” or
“stock-converter’’ process.

If made by the “stock-converter”” process, non-phosphoric pig iron must be used.

The composition of the steel will be determined by analysis. Apart from the iron,
the following chemical elements may occur in the percentages shown in the Table,

Viz.:—
Min. Max.
per cent. per cent.

DR iny pomnt QU T TP TIg —— 0-55
SR o 00 AT ISy @, 910, LG S 0
S L, (A D opnteg atg Lag — 03
I 0 e e o 04 10
o . L PR, FUY o 0-05
L SRR U S SN — 0-05
C LR R S — 01

The Contractor will take no steps to introduce into the composition of the steel
any special ingredient (e.g., chromium, aluminium) without information being given
- previously to the Inspecting Officer.

Should the Contractor, in making tests for his own information, find that any
sample contains any constituents additional to those named in the Table, he is to call
the attention of the Inspecting Officer thereto.
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3. Imspection of Ingots and Buillets—The ingots for shells and adapters must
be top-poured, and will be submitted to the Chief Inspector, Woolwich, or an Officer
deputed by him, at the Contractor’s works, who will make the necessary arrangements
to have 20 per cent. cut off the top end of each ingot, and such further portion as may
be necessary to ensure complete removal of the piping.

If it is desired to use bottom-poured ingots, the written permission of the Chief
Inspector, Woolwich, must be obtained, and in this case the discard will be 25 per cent.,
a portion thereof being taken from the bottom of the ingot. The proportion taken from
the bottom to be left to the discretion of the Inspector.

The portion to be cut off is to be removed by sawing and breaking after the ingot,
or partially forged ingot, has cooled down, and such parting, in the case of a partial
forging of an ingot, should be effected through a section of the ingot which has not
been forged. Contractors who have not the necessary plant for cutting the discard
from the ingot cold will be allowed to roll or forge the ingot to billet size before removal
of the discard. The area of the fractured part will be 1/6th of the sectional area of
the ingot if only one shell is to be made from it, and 1/12th if more than one shell
is to be made from it.

If only one shell is to be made from an ingot, the latter, after removal of the discard,
will be inspected and stamped in such manner as will ensure the base of the shell being
towards the bottom of the ingot.

Such marking as may be necessary to identify the steel makers’ cast and ingot
numbers will be maintained by the Contractor upon every shell and adapter throughout
manufacture. Where hollow-forged shell are submitted for test by day’s work of
drawing, the date of drawing must be similarly maintained.

The adapters are to be so forged that the longitudinal axis of the adapter is at
right angles to the longitudinal axis of the original ingot, and they are to be stamped in
such a way as to ensure this.

4. Treatment.—No hardening, toughening in oil, or process of a like nature is
permitted.

5. Tests.—Mechanical tests will be taken as follows:—

(a) Longitudinal tensile and compression tests cut from the walls of at least
1 per cent. of the shells of every cast. Where hollow-forged, shell may be submitted
in batches containing all the shell of any one day’s work of drawing.

(b) The Contractor should so mark the adapters that the original direction of
forging or rolling may be recognised, and the axes of the test pieces may, if the Con-
tractor so desires, be placed parallel to it.

Tests will be taken from 1 per cent. of the adapters of every cast after final forging,
tangential to the bottom of the cavity or cut from a disc at the outer end of the adapter
at the option of the Contractor.

They must be capable of standing the following tests:—

TENSILE
Tenacity, tons per square inch Elongation in a 2-inch test piece, or such piece as
can be cut from the shell or adapter provided that
length
= 4.
Yield Breaking V area
(Minimum) (Minimum)
Shells .. B 3 19 35 to 49 17 per cent.
Adapters . . s i% 19 35 to 49 17 7"t
COMPRESSION

A cylinder, of length equal to diameter, will be cold compressed to half its original
length, and must stand this test without cracking.

If any one or more of the conditions in this clause be not complied with, the cast
or batch of shells or adapters affected will be rejected and must not be re-submitted
without permission.

3
CLASS “C” METAL

The Contractor will supply free of charge, the necessary metal for testing, if
requested by the Chief Inspector, Woolwich, to do so. The pieces should not be
less than 7 inches in length, nor less than 1 inch in diameter. / Mo

Test pieces prepared from the above will be required to stand the following mini-
mum tests.

TENSILE
Elongation in a 2-inch test piece, or such a test piece
Tenacity, tons per square inch as can be cut from the metal provided that
length 3
Varea
Yield Breaking
6 12 . 10 per cent.

This metal must not contain more than 0.1 per cent. of lead. Samples may be
taken from the nose-bushes of the finished shell for testing and analysis, and must be
replaced at the Contractor’s expense. )

In the case of shells under Clause 2 (b) the metal may contain up to 1 per cent. of
lead, subject to the following conditions:— . .

(1) The present mechanical tests of the 'Sp.ec1'ﬁcat10n are to_be adhered to.

(2) The surface of the nose-bush where it is ha}ble to come in contact with
the explosive is to be well nickel-plated or tinned with pure tin.

(3) The pure tin or nickel used for coating must not contain more than 0.1
per cent. of lead, and the coating is to be continuous and satisfactory as
regards adhesion, in the opinion of the Inspector.

6. Construction.—The head of the shell is to be struck with the radius shown on
the drawing, the point being truncated and screwed to receive the nose-bush or fuze.
No sharp edge is to remain at the cavity end of the fuze hole threads, which should be
chamfered if necessary. A : X

The shells and adapters are to be turned and finished to the form and dimensions
shown on the drawing. :

The base of the shell will be screwed internally, as shown on the drawing. The
adapter will be screwed externally, as shown on the drawing; the threads are to be a
tight fit with those on the shell, and there must be no appreciable shake between the
adapter and the shell when the former is screwed half-way home. _

A groove for the driving band is to be turned near the base and undercut, with the
number of waved ribs shown on the drawing projecting on the bottom to prevent the
driving band from turning on the shell. s e

Three chisel cuts may be made across the waved ribs in the groove for the driving
band at an angle to the longitudinal axis of the projectile, to allow the air in the channels
between the ribs to escape when the band is being pressed on. -

In the case of cup-shaped adapters the upper edge of the adapter must not project
into the shell cavity at any point on its circumference. N

7. Nose-bush.—If a nose-bush is shown on the drawing, it may be of mild steel
or Class “C” metal; or it may be omitted and the fuze-hole formed in the head of the
shell, if there is a note on the drawing to that effect. ;

The bushes, after having been machined to shape on the nose, and also internally,
will be unscrewed about a quarter of an inch, so as to be readily removable for examina-
tion on delivery. Roughness and sharp edges should be removed from the cavity at
the junction of the shell with nose-bush. A steel fixing screw will be fitted in the bush
or head of the shell, as shown on the drawing.

8. The limits (high and low) allowed are shown on the drawing.
9. Driving Band.—The driving band is to be made from a ring of drawn or electro-

deposited copper pressed into and in contact with the bottom and undercut of the
groove in the shell all round and accurately turned to the form shown on the drawing.
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10. Screw Threads.—All screw threads must, unless otherwise stated herein, OI"(;I—I

the drawing, be of the British Standard fine screw thread, and conform to the standard
gauges of the Chief Inspector, Woolwich. Contractors may send their screw gauges at

any time to the Chief Inspector, Woolwich, to be checked and compared with the
standard gauges.

11. Preliminary Examination.—The shells, after they have been prepared to
receive the adapters, grooved, and finish machined internally and externally, but before
varnishing or banding, will be submitted for preliminary examination.

The adapters must be submitted separately, finished except as to their outer face.

Any shell or adapter which is not finished to the satisfaction of the Inspecting
Officer or which has any flaw or imperfection, or which fails to pass the Inspecting
Officer’s gauges, will be rejected.

12. Varnishing.—While the shells are clean and free from scale or rust they are to
‘gehthoroughly coated 1nternally with copal varnish and stoved at 300 degrees F. for

ours

The Contractor must supply for analysis a sample of the liquid varnish used.
Further samples will be scraped out from the shells, which must be revarnished by the
Contractor free of charge.

This varnish must be free from metallic impurity in any form, the following only
being permitted:—

(@) A percentage of manganese not exceedmg 0-5.

(b) A percentage of lead calculated as Pb taken from scrapings not exceeding
0-05.

(¢) A percentage of copper not exceeding 0-1.

It must adhere firmly and present a perfectly smooth, clean, and dry surface, free
from cracks, flaws, impurities, and other imperfections. Any shell supplied with the
steel surface under the varnish not clean, free from rust, scale and foreign matter, or in
which the varnish does not adhere firmly, will be rejected. After varnishing there must
be no recess at the junction of the shell and adapter.

13. Marking.—The shell will be stamped on the base with the calibre, numeral,
Contractor’s initials, and date of completion of manufacture as shown on the drawing.
Numbers to identify the cast and ingot of the shell are to be stamped on the head and
numbers to identify the cast and ingot of the adapter on the base.

14. Delivery.—(a) The shells will be covered with a thin coating of vaseline or
other similar anit-corrosive grease, which must be of such nature as not to interfere with
gauging, and they will then be delivered, unpainted, at the Royal Arsenal, Woolwich,
for inspection and proof.

(b) The shells will be delivered in lots for purposes of proof. A lot for this purpose
will consist, as far as possible, of shells governed by the same mechanical tests under
Clause 5 (@), and must not contain more than 121 shells. When the number so governed
is less than 100, a number of casts or batches, up to a maximum of 7, may be grouped
together for this purpose. In the event of further proof being required the shell will
be taken from the lot supplied.

(¢) The Contractor will supply, free of charge, such shells and adapters as may be
required as described in Clauses 5 and 16 and such driving bands as in Clauses 15¢ and
16. The shells expended in proof, whether fired or otherwise tested, will be the property
of the Government.

15. Main examination after delivery.—(a) Any shell of a lot which fails to pass
the Inspecting Officer’s gauges, or fails to satisfy the Chief Inspector, Woolwich, of its
serviceability, will be rejected.

(b) If at any time during the examination it is found that defects of any nature
other than errors of machining, which involve rejection of the defective shell amount to
5 per cent. of the number of the shells in the lot, the lot will be rejected.

(¢) The driving band may, at the option of the Chief Inspector, Woolwich, be cut
off one or more shells selected from the lot. Should the driving band appear not to
have been thoroughly pressed home into the groove and undercut throughout, the lot
will be rejected.

(d) If at any time during the examination of a lot it is found that 5 per cent. of
the shells in the lot will depart from the approved design, further examination of the
lot will be suspended.




Oct. 23rd. 1915

8hell Committee
Ottawa, Ont.
Gentlemen:-
In reply to your telegram asking for new bids on the
above size shell, we wish to submit the rollowing prices:-
(A) 8hells furnished from forgings a&eﬁaﬂy machined -
1000 per week each $26.50
(B) shells furnished from forgings not rough machined -
‘ 1000 per week each $28.50
All material and component parts to be delivered to u-. charges
paid fob. our works.

Shell forgings (A) to be furnished rough machined and
cut to length.

shell forsinga (B) to ve furnished in the rough as pro-
duced by the forge.

All forgings shall be properly annealed before shipment s
by the Steel Company.

Providing there is no unusual delay in receiving our plant
and extension to shops being completed, deliveries 1o commence July
1916, and reaching the above maximum about the end of August. It
being undoritood-tnat we are to0 be guaranteed a minimum erder for
delivery within cone year from commencement of shipments of 50,000

shells, and contract is not to be subject to cancellation within one






0ot 23rd. 1916
s Mm ’, 2 1AL

A il Ottm; Onto
m- The John Bertras & 8ons Co. Limited,

In reply to your taluiﬁi mwg “; m pm ap ypp

. . size shell, we wish to submit the rolw”m-
Wﬁu furnished from forging. rough machined

1000 per week each $26.50
(2) snells furnisned from forgings not rough machined -
1000 pex loax uch' $28.50
ul material and eonponlnt parts to be delivered to us. emrg,n
baid fob. our worke.
Shell forgings (A) to be furnished rough uchimd and
cut to lemgth. ;
Shell forgings (B) to ve rurm.hm in the rough as pro-
duced by the forge.
All forgings shall bve properly annealed vefore shipment
by the Steel Company.
| Provmmg there is no unusual delay in receiving our plant
and extensicn to 8hops veing comploud. deliveries to commence July
1916, and reaching the above maximum about the end of August. It
being understood that we are to ve guaranteed a nininun order for

‘delivery within one year from commencement of shipments of 50,000

Bhells, and contract is not to pe subject to cancellation Within one
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John Bertram & Sons Co.,
Dundas, Ont.
Gentlemen, -
We enclose herewith Drawing # C=147 and Specification

# L &; for the 8-inch Howitzer Mark 111 Shell.
3459A 3471A

We would like you to quote on machining and assembling
the shell in cuestion to the dimensions and particulats given
on the drawings and specifications. You may base your price
on any cuantity up to 1,000 per week for a twelve months'
contracte The Shell Committee will supply the following
component perts,- forging of shell body, forging of base
plug, socket, machined reédy to screw into the nose of the
shell, the plug machined ready to screw into the socket, copper
band, peint and varnish.

Please state how long after receipt of master gauges you
would be able to start deliveries in the event of an order
being placed with you.

All orders placed for the machining and assembling of
shells will be subject to the rules and conditions on the

accompanying form.
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Replys

must be received within ten days of date of

this letter in order to be considered by the Committee.

Kindly mark your reply to the attention of Mr. Taylor.

RFTsMLP

Yours very truly,

SHELL COMMITTEE




All orders for Machining & Aséembling Shells
Will Be Subject To The Following Rules and Conditions.

1. All component parts and other material entering into the man-—
ufacture of the shells will be purchased by the Shell Committee and
the quantity of such parts and material required to complete the number
of shells allotted will be supplied free of charge. All additional

parts required to replace chells submitted for test purposes, or
those which may be rejected by authorized Government Inspectors,
will be supplied at cost on receipt of order from the manufac-—
turer for these extra parts.

2. All Steel Forgings and other cocmponent parts are inspected
and passed by authorized Inspectors before veing shipped to the man—
ufacturers, but if any defective parts are discovered when machining
and assembling shells, the manufacturer must immediately communicate
with the Shell Committee and if 1t is found that the defects are due
to poor material or workmanship on the part of the component part man—
ufacturer, such parts will be replaced free of charge, but no allowance
will be made for any work done on such parts by the machining and
assembling manufacturer,

3. Manufacturers who are also manufacturing component parts,
which they use in the machining and assembling of their shells,
are subject to the same conditions as in all other component part
nanufacturers as regards inspection, etc. and must advise the
Shell Committee regularly of parts they use.

4, All component part manufacturers are supplied with shipping slips,
a2 copy of which is sent with each shipment of parts. These slips must
oe signed and returned to the Shell Committee promptly with notation of
any shortage, by the assembling manufacturer. Tn all cases where these
3lips are not returned to the Shell Committee or in the absence of a
shipping slip, an acknowledgement of the shipment is not sent, the
Shell Committee will be compelled to take the component part man-
ifacturers' figures, and the assembling manufacturer will be
~esponsible for any shortage which may be discovered later.

5. One complete set of master gauges will be supplied to each
sachining and assembling manufacturer by the Shell Committee,
‘ree of charge. These master gauges are to be used for reference
mly, and must be returned to the Shell Committee in gocd order
.mmediately after orders are completed.

6., It is desirable that machining and assembling manufaczturers
should submit to Chief Inspector of Arms Ammunition for inspection,
iay three of the first shells completed by them, so as to ensure
:ertainty that all is right befcre proceeding with the assembling
f large quartities. Test shells, not exceeding three, so supplied,
111l be paid for by the Shell Committee,
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....2.. .
. ‘“‘~M,;7. Boxes for shipping-completed shells will also be supplied
®~. by 'the Shell Committee free of charge, and shipments must be made as
instructed by the Shell Committee. Such shipments to be certified
to by our authcrized inspectors.

8. All invoices covering completed shells must be accompanied by
authorized inspectors' report showing that the shells have passed
the necessary tests. All invoices will be paid the 15th of the
month following receipt of invecices. Shells which the manufacturers
are required to submit for firing prcof or other test purposes, as
called fer in War Office specification, must not be invoiced to the
Shell Committee, it being understood that the manufacturers are
responsible for the expense of all such tests.

9. Provided the Shell Committee suprly the required component
parts one month in advance of the time called for deliveries
of the finished shells, the Committee reserves the right to cancel
any portion of the crder not delivered on dates stipulated by
the order.

ey
A



O... ¥, 1915.
Proposed method of doiigtihe machine work on 60 pr. High
Explésive Shells, at the rate of 15 p& hour.

QEER 1 Cut off open end

2- Hall & Sons 6" Cutting Off Machine
Qutput per hour each machine 7-1/2

OPER. 2 Xace end

2- Hall & Sons 6" Cutting Off Machine
output per nour each machine 7-1/2

Using fixture to hold the shell
Output per hour 20

QPER. % BRouzh turn pody

Y- 32" x 14' Heavy Duty Lathes, to be equipped with four
turret toolpost, and special driving arvors.
Output per hour each machin- %,

QPER. 5 Boriug shell

5=~ 32* Heavy Duty lLathes with heavy turret on earnago',
necessary chuck and voring bars.
Output per hour each machine 3.

QRER. 6 JFoxm nost %o shape.

1- 200 ton Hydraulic Press with accumulator and pump,
or l- 15004 Steam Hammer
Output per hour each machine 20

OFER. 7 Bore and xeam nose and face

3~ 24" Turret Lathes, or
2%* Engine Lathes with turret on cross-slide
Qutput per hour each machine 5

QFER. 6. Finlsi turn body

Y- 22-24* Engine Lathes
Output per hour each machine 4

QFER. 9 ¥ave and undercut

2~ 26" BEngine Lathes with waving and undercutting attacht.

chuck and cams
Qutput per hour each machine 9



//
mew

3- 24 Turret Lathes of 3~ 24 Engine Lathes vi.th tur ret
on cross-slide, necessary chuck and bars.
Ooutput per hour each machine 6

l1- Bert. 2 Spindle Thread Milling Machine.
output per hour 20

QPER, 12

l- Hydraulic Press
Qutput per hour 20

GPER. 13 ZTucn cop@er band

1- 26" lathe with suitable equipment
Qutput per hour each machine 15

QPER. 2%  ZTurp socket in place

l1- 20" lathe with equipment
Qutput per hour 15

QPER. 15 Iuzn base plate

2- 20" lathes with eguipment oOIr
2% Turret Lathes
Output per hour each machine &

OPER. 16 Pean and face pase Plale

3- 20" lathes with eguipment oY
3~ 24* Turret Lathes
Qutput per hour each machine P

N

ovens for varnishing and provision for painting have to be
considered, also.



Nosged-in Type

British pilece work prices as per schedule
per shell total amount paid &§4.33}

Number of hours work on @ach shell based

on 1/ par hour wages - - - - - - - 18 nrs 3 min,
Numbar of hours work on each shell based

on 9 pence or 18¢ per hour - - - - - - 24 hrs. 3 min.
Numb2r of hours work on each shell based

on 8 pence or 16¢ per hour - - = - - - 27 nrs. 3 min.
(NOTE-- No allawance shown for bassplate or marking)

Operations -- 21
Machines used -- 23

BERTRAM method of machining without allowance for
baseplug, karking or nosing calls for

12 machines
12 operations

Time allowance per shell 4 hrs. 32 min.



9.2" BRITISH HIGH EXPLOSIVE SHELL
Nosed-in Type
Britlsh plece work prices as per schedule
per shell total amount paid $4.33%

Number of hours work on each shell based
on 1/ per hour wages - - - - - —- - - 18 nrs 3 min,

Number of hours work on each shell based
on 9 pence or 18¢ per hour - - - -~ - - 24 nrs. 3 min.

Numb=2r of hours work on each shell based
on 8 pence or 16¢ per hour - - - - - - 27 hrs. 3 min.

(NOTE-- No allawance shown for baseplate or marking)

Operations -- 21
Machines used -- 23

BERTRAM method of machining without allowance for
baseplug, karking or nosing calls for

12 machines
12 operations

Time allowance per shell Y hré. 32 min,

(f = 2ef0
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P

FOR FINISHING ©.8" SHELLS. ‘ December 18/15,

R. L. prices. P, Work. Price each shell
Parting ends. 51/3 or .11
Centring and turning bodies 2 m/cs. 1.6 .36
Boring and cutting to length. s T
Faeing base, | 8., 46
Turning taper for heading. 5 1/2 Tk
Heading (two neats for heading) :

300/400 tons pressure. 3.0 .78
Centring. ' 1. .02
Rog}irylng'body after heading. 4, 0
Rough boring fuze hole. é. .08
Radius 2/mes. 11/2 .03
Boring Neck. | 1.9. 48

o Boring and serewing for socket. 3 1/2 .07 e

Ingserting and finishing socket. 5 1/4 40 3/2
Graoving; 1.2 1/4 .28 1/8
Bandéng. 2 1/4 04 1/8
’l‘urniins Band, 10 1/4 .20 1/2
Turning between bands. T .10
Boring and serewing for Base Plate. 1.4, 8
Innortiﬁz and finishing Base Plate. 0. .18
Lifting hole. 2 3/4 .08 1/8
Adjusting to weight. B. = !

Baged on Operator earning &8 td ¢ pence
per hour but they earn actually 1/-.
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P.G. Adjustment Department

B s

October 4th 1916

TO MACHINERS AND ASSEMBLERS OF 8" HIGH EXPLOSIVE SHELLS:

Dear Sirs:

-

We beg to submit the following revised
list of prices for 8" High Explosive shell component |

parts which will now obtain on replacement orders:

Forgings, including steel,ieie.....$19.50 each
DI L sl i s annsvin sabrvasssosaine . oy W
S R s 0% s caseuabrr ersnsanis AU W
g T R P e G O, . BE . O
BENDREE TOrEIN O icsssnrsssonsreissss 22085 onsh
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The above will also supersede all former

prices furnished by our Insurance Department, and

.must be used in valuing our components for insurance

purposes.

These prices are exclusive of carrying

charges.

Yours truly,
ADJUSTMTNT DEPARTMTNT

PGIGS Per P. Graham



MEMORANDUM

No. 75, 37655, 50M Verbal Orders Don’t Go

The John Bertram & Sons Co., Limited

Write Ordinary Communications on this Form Use book if Carbon copy is desired
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- 18
4"
20
21
22
23
24
23
26
2l
28

29
30
al
32
a3
34
38
36
37
38

8 inch H. E. Shel arkV.

OPERATIONS

Unloading and Storing
Trucking to Shop

Examination of Rough Forgings
Drill and Face Nose

Cut Off Open End

Rough Turn

Rough and Finish Bore

Finish Turn

Bore and Counterbore Nose
Face to Weight C. Bore Base
Grooving and Undercutting
Thread Mill Base

Hand Tap Base

Thread Mill Nose

Hand Tap Nose (low)

First Cleaning

No. Sub. Gov. Pre. Inspection
No. Passed Gov. Pre. Inspection
No. Rejected Gov. Pre. Inspection

Screw in Adapter
Press on Copper Band

Rivet Plug and Face Off Base
Stamping

Washing

Varnish and Bake

Turn Copper Band

Hand Tap Nose & Ream Fuse Seat
Final Cleaning

No. Sub. Gov. Final Inspection

No. Passed Gov. Final Inspection
No. Rejected Gov. Final Inspection
Painting

Insert Nose Plug

Packing

Shipping rg ) (\N‘f\\ i e '\‘\
Face and Turn Dia. of Adapter
Rough Turn Adapter

Drill and Tap Adapter

Finish, Turn and Thread Adapter
Face Base of Adapter to Thickness
Sizing Thread on Adapter

PAILY CEITPUT RKPORT

WEElI =NDING

TOTAL COMPLETED TOTAL SPOILED MON. TUES. WED. THURS. FRID. SAT. TOTAL FOR WEEK
To Date W’k Previous To Date W'k Previous Day S.P. Night SP. Day S.P. Night S.P. Day S.P. Night S.P. ‘-Day S.P Night S.P. Day S.P. Night S.P. Day S.P. Night S.P. Completed Spoiled
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BERTRAM EQUI PMENT
for

g-Inch H.Explosive shells

OPERATI ON and EQUIPMENT

501

502

503

504

505

562

545

548

535

536

1‘

1-

1-

f
I

1=

ORER. #1 -- Drilling & Facing Nose Of shell.

Bertram 36* S1iding Head Drill Press with special
centoring rixture and jig attacnment bolted to
frame of drill

Bertram 36v Sliding Head Drill Press with special
centaring fixture and jig attachment bolted to
frame of drill

Bertram 36v 811d ing Head Drill Press with special
centering rixture and Jjig attachment bolted to
frame of @rill

Bertram 36v S1iding Head Drill Press with special
centaring rixture and jig attachment boltaed to
frame of drill

Bertram 36v 811ding head Drill Press with special
centering rixture and jig attachment bdolt=ed to
Trame of 4Arill.

Bertram h5¢ 81iding Head Drill Press with special
eentoring fixture and 313 attachment boltad to
frame of drill.

OPER, #2 -- gutting Off open end of ahell

Root & Vandervoort Special Cutting Off Machine
with rizht anglas drive

Root & Vandervoort gpecial Cutt ing ﬂrt Macnlne
with right angle drive :

Root & Vandervoort Special Cutting Off Machine
with right angle drive.

QPER. #3 -- Rowgh Turning

27 x 12* Briagrord Plain Turning Lathe with two
carriages, link forming attachment and expanding
driver.

27¥ x 12' Bridgeford Plain Turning Lathe with two
cs{riagaa, link forming attachment and expanding
drivar.




oN’

or

b g8 (Continued)

OPERATION and EQUIPMENT

537

538

553

554

5h2

543

511

512

513

514

1-

1-

1‘

27v x 12' Bridgeford Plain Turning Lathe with
two carriages, link forming attachment and
expanding dtiver.

27v x 12' Bridgeford Plain Turning lathe with
two carriages, link forming attachment and
expanding driver.

27 x 12' Bridgeford Plain Turning Lathe with

twe carriages, link forming attachment and
expanding driver,

27+ x 12°' Bridgeford Plain Turning lathe with
two carriages, 1link forming attachment and
expanding driver,

27 x 12" Bridgeford Plain Turning lathe with
two carriages, link forming attachment and
expanding driver.

270 x 12' Bridgeford Plain Turning Lathe with
two carriages, 1link forming attachment and
expanding driver.

pév x 16' Pond Triple Geared Lathes with spoc-

ial forming attachment and axpansion driving

36v X 16' Pond Triple Geared Lathe with
gpecial forming attachment and expansion
driving arbor,

OPER. #4 -- Boring

36 x 20' Pond Projectile Boring Machine,
with special shell chuck, special boring dbars
and extension socket

36 x 20' Pond Projectile Boring Macnine,
with special shell chuck, special boring bars
and extansion socket

36v X 20¢ Pond Projectile Boring Machine,
with special sh2ll1 chuck, special boring bars
and extension socket

36® x 20' Pond Projectils Boring Machine
with special shell chuck, speclal boring bars
and extension sockat,
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g=Inch H.R, Shells (Continusd)

shop

Number

BPERATI ON and EQUIPMENT

_515
516
517
518

519

522

525

530

531

532

1“

1~

1‘

o

o

.

36» x 20' Pond Projactile Boring Machine
with speeclal shell chuck, special doring bars
and extension socket

36 x 20' Pond Projectile Boring Machine
with apeclal shell chuck, special borinz bars
and extenaion socket

36+ x 20' Pond Projactil2 Boring Machine
with apecial shell chuck, sp2cial boring bars
and extension socket

36* x 20" Pond Projectile Boring Machine
with special sh211 chuck, special boring dbars
and extension socket

36® X 20' Pond Projectile Boring Machine
with aspecial sh211 chuck, special boring bars
and extension socket.

QPER. #5 -- Finish Body Turning

32* x 14' C.M.C., DBG QCG ingine Lathe equipped
with special expansion driving arbor, and
gpeclal forming attachment having circular teol
and tool holder.

38% X 14' C.M.C. DBG QCG Engine Lathe equipped
witn special expansion driving arbor, and
spacial forming attachment naving eircular tool
and tool holder.

32 x 14' C.M.C. DBG QCG Engine Lathe equipped
with special expansion driving arbor, and
gpeclal forming attachmant having cireunlar tool
and teol helder. :

32* x 1y' C.M.C. DBG QCG Engine rathe equipped
with special expansaion driving arbor, and
speclal forming attachment having circular tool
and tool holder.

32¢ x 1% C.M.C. DBG QCG Fngine lLathe equipped
with spscial expanasion driving arbor, and
special rorming attachment having circular tool
and tool holder.




aw,?x;ggx_zm.
g-Inch H.B. Shells (Continued)
Shop ; '
Number OPBRATION and EQUIPMENT
533 1- 32" x 14%' C.¥.C. DBG QCG Imgine Lathe aqﬁipped
with special expansion driving arbor, and
speclial Torming attachment having circular tool
and tool holder.

534 1- 32" x 14' ¢.M.C. DBG QCG Engine Lathe equipped
with special expansion driving arbdber, and
special forming attachment having circular tool
and tool holder,

BPER. #6 - Boring out Nose for Fuse Seat

555 1- Davis 24» Turret lathe, Titted with expansion
chuck and tools

556 l- Davis 24» Turret Lathe, fitted with expanazion
chuck and tools

557 1- Davis 24 Turret Lathe rzztea wit:h expansion

: ehuck and tools.

558 1- Davia 24v Turret lLathe fitted with expansion
ehuck and tools.

(014 Shop Numbers 283-298-300-301)
OFER. #1 -- counterboring base of shell
and ¥Facing

508 1- 26* x 12! Bridgeford D.B.G Engine Lathe, with
apecial chuck, tool holders and tools

509 1- 26¢ x 12! Bridgeford D.B.G. Engine Lathe with

: gpecial chuck, tool holders and tools,

510 1- 26+ x 12' Bridgeford D.B.G. Mgine Lathe with
spacial chuck, tool holders and tools,

539 1- 26v x 12' Bridgeford D.B,.G. Engine Lath2 with
speclal chuek, tool holders and toolas,

540 1- 26+ x 12' Bridgeford D.B.G., EIngine Laths with
ape cial chuek, tool nolders and tools,

541 l1- 26* x 12' Bridgefrord D.B.G. Engine Lathe with

spacial chuck, tool Boldars and tocls.




+
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OPERATION and EQUIPMENT

563
564

565

566

567

526

559
560

561

1-

OPER. #§ -- Grooving & Undercutting

Bertram Special Grooving & Undercutt ing Machine
with expansion chuck, four tool turret toolpost

with necessary tools and apecial centre

Bartram Special Grooving & Undercutting Machine
with expansion chuck, four tool turret toolpost
with necessary tools and special centre

1- Bertram Special Grooving & Undercutting Machine

;.

1~

l‘

l.

with xpansion chuck, four tocl turret olpost
with necessary tools and spacial centre

OPER. #9 -- Ihreading Base of shell

Bartram Special No.3 Two-Spindle Thread Milling
Maghine with suitable chucks and steady rest,
also hobs

QPER. #10 —- Threading nose of shell

Bartram Special No.3 Two-Spindle Thread Milling
Machine with suitable chucks and steady rest,
4180 hobs

Bertram Special Single Spindle Thread Milling
Machine for nose

QPER. #11 - Pressing copper band to place

West Tire Setter No.3 Banding Press with
pump
With this equipment is

Ireland Gas Furnace

OPER, #12 -- Rivetting baseplug and finish
Turning end of shell

Bertram 20v X 8' Engine lathe with special
chuck, apecial tool nolder and riveting
attachment

Bertram 20* X 8§' Engine Lathe with 8peclal
chuck, spacial tool holder and riveting
at tachment .

Bertram 20v X §' Engine Lathe wiin special

chue
special tool holder & rivating attachmt lq
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- for
g-Inch H.E. Shells (Continued)

Shop
Rumber

OPERATION and EQUIPMENT

547
549

545

1=
1~

1-
1~

OPER, #13 -- Yarnishing
special Shell Rotating Machine with motor
spraying outfit

OPER. #1Y% -- Baxing

Electric Baglng Oven with unit of 9
Bleetric Basing Oven with unit of 9
Blectric Baking Oven with unit of 9
Blectric Baxing Oven with unit or 9
Blectric Baiing Oven with unit of 9

QPER. #15 -- Copper Band Turning
Root % Vandervoort Copper Band Turning Lathe

Root & Vandervoort Copper Band Turning Lathe

Root & Vandervoort Copper Band Turning Lathe
(Third machine not heore yet but ordered and on way
OPER. #16 -- Welgning

Toledo Special 8hell Scale

Toledo Special 3hell Scale

OPER. #17 -- Marking

Brown Bogge Marking Machine




MACHINES EMPLOYAD

on

Eignt Inch High Explosive
_Shell Adapters

sh

b

99
151
152

182

OPERATI N and EQUIPMENT

¥

O
P

, L

OPER.-- Rough Turn large diameter of body

Bertram 51v Boring Mill

Bertram 20v x12' Engine Lathe

Bertram 20% x 12' Engine Lathe

24v x 26% Pratt & Whitney iurntable Lathe
24v x 26v Pratt & whitney Turntable Lathe
22v x 10' Milwaukee Engine Lathe '

OPER.-- HO Bod
Pratt & whitney 36-44v gide Head Boring Mill
Niles 36-44v gide Head Boring Mill

OPER .-~ Drilling hole in adapter

20v pAurora lLever Drill

OPER.- Tapping Holes in Adapters
25 Bertram Back Gearesd Drill

OPER.-- Pinishing adapter to Size & Threading

C.M.C. 26" x 12' Engine lLathe with milling and
slow spced attachments

C.M.C. 26" x 12"' Engine lathe with milling and
8low speed attachments

C.M.C. 26" x 12' Engine Lathe with mililing and
slow speed attachments

C.M.C. 26" x 12' Engine Lathe with milling and
dlow speed attachments

C.M.C, 26* x 12' Engine Lathe with millingz and
slow speed attachments

C.M.C. 26 x 12' Engine Lathe with milling and
slow speed attachments




MACHINES EMPLOYRD

on
Eight Inch High Explosive
Shell Adapters
~§fio

Number OPERATI ON and EQUI PMENT

OPER. -- Finish drilling of holes in adapters
1- 2gv Hamilton Drill Press

OPER.-- Facing surplius stock off adapters
141 1- 20 x 10' Bertram Engine Lathe
156 1- 20v x 8' Bertram Engine lLathe
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' BER 'AM _g-Inch SHELL BQUIPMENT % yo? @ /7/ :

6~ Bertram Drill Presses
Avarage 6 per hour or 360 in 10 hours

Equipment ample for per day 500
QOPER.#2 -- Bough Turn
;- Bridgeford Lathes
Note: - Pond Lathes
Present ‘
lathes should Average 24 each machine or 216

turn out 3 Present equipment 22 hours 453
per hour each

or 540. On present output two more machines needed ;,

\ to turn out 500 ;f
Hote: Pre- 9- Pond Boring Lathes
sent lathes

ghould turn Average 24 each machnine or 216
out 3 per hour present eguipment 22 hours u53
om or 540,
On prasent output 2 more machines
needed to turn out 500

OPER, #4 -- Finish Turn
7. C.H.C. 32. X 1." L‘th’.

Average 33 each machine in 10 hours
Present equipment 22 hours 726

Present equipment ample for per day 500

OPER, #5 -- Bore and counterbore nose
3~ Davis Turret Lathes

Average 80 each machine in 10 hours
Present equipment 22 hours 536

Present equipment ample for peor day 500

OPER, #6 -- Countorbors base

6~ Bridgeford 26vx 12' Lathes
Average 40 each machine 10 hours
rresent equipment 22 hours 528

Present aquipment ample for per day 500



QPER. #1 -

; Pre-  3- Bertram Special Lathes

sent lathes

should run Average 60 each machine in 10 hours

7 to 8 per persent equipment 22 hours 396
hour.

On present output one extra machine needed for 500

OPER., #8 -- Thread Base
2« Bartram Thread Millers
Avarage 2ach machine 90 per 10 hours

Changes now being made to increase this output
Change should take care of : 500

OPER. #9 -- Ihread Nose
1~ Bertram Special Thread Miller
Average should be 20 per hour
1 extra machine may be needed for 500

QPER, #10 -- Copper Band Press
Ample capacity ror 500
/v(,(ﬂ?{fu j&u L

OPER. #11 -- Pean bage and face to length
3~ gpecial lathes

New man now doing 6er per hour
Average should be 75 per 10 hours

Present outrit should take care of 500

QPER, #12 -- Yarnish
One man will varnish 18 to 20 shells per hour
Are providing now for second man's outrit

QRER. #13 -- Baking
5 Units of 9 shell capacity each
Pregsent equipment ample for 500



~ OPER. #14 -~ Copper Band Turn
| 2- Root & Vandervoort Machines

W Present capacity ample for 500
/ Root & Vandervoort are getting 18 per hour

OPER, #15 -- Marking Bage
1~ Brown Boggs Marking Machine
Present capacity ample for 500



8-Inch SHELL ADPATER

OPER. #1 -- ROUGH Turn Base

-~ Side Head MNills .
o .@e/«:]y {,Wf.y PR ‘-‘LML 4 40
-+ /- &b Lo - w

OPER. #2 — Rough Turn Bod
" |

~ Sideiiead 4ill Lev} ey _‘

3 a0 anfwmk.fﬁw MHfL- a»jfﬁkfhf"“”“ 4f"f

OPER. #3 - Drill and tap

1- 26v Drill)

/M s T S
e ADSiRNERL ) TENIL. Do ANDRe 7Z it

OPER. -- Finlsh turn and mill thread

6- C.M.C. 26" x 12' Lathes

Output should be 4 per hr. each machine

a/\"‘UW/a/b M VALAA ‘»‘e" &/‘H// "lw"
&44. LA 7 J /\;}1 /;m ")Wéf(ﬂ,u sl aMxML \WLMLMA?ZN 4700

QPER. - Drill Holes to finish size

. ———— - — _——————— et

28v H lton Drill ¢ :
d)&~d,2g fla(é‘bﬁV:ﬁ e 3 oo

OPER. #6 —- PFace off back of adapter

2- 20" Lathes ja ) cﬂfumw s §
/=18
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