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Shell
By Harold Allen Skinner Jr.

Summary

A shell is a streamlined steel metal projectile, filled with a variety of explosive and chemical
payloads, and detonated by an impact or time fuse. Delivered by complex systems to the
point of impact, artillery shells were the greatest cause of death and injury on the Great War
battlefield.
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Introduction
Shell types are divided into those fired from field artillery systems (guns and howitzers), and
those fired from mortars.

Artillery Shells

Breech loading, rifled light field guns, generally from 37mm to 105mm in diameter, were fed
with unitized ammunition, consisting of a shell, smokeless powder or cordite propellant, and
primer loaded in a fixed metallic case. Field howitzers fired a lower velocity shell, generally
from 150mm to 280mm in diameter, which were loaded separately from bagged or cased
propellant.

Mortar Shells

Smoothbore, muzzle loaded Allied trench mortars used a fixed firing pin to ignite propellant in
the base of a finned shell. The German army fielded the Minenwerfer, a muzzle loaded trench
mortar with a rifled barrel and recoiling system like a field gun. Regardless of type, mortars
used a less powerful propellant charge, which allowed for a thinner walled shell with a
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proportionally larger payload than artillery shells.

Shell Technology and Employment pre-1914
The most common type of shell fielded by the prewar Allied armies was shrapnel, a hollow
steel projectile filled with metallic shot and a gunpowder bursting charge, exploded by a time
fuse. Timed properly, shrapnel shells would cut through exposed enemy troops with an
explosion of shot. The picric acid high explosive (HE) shell, employed principally for reducing
fortifications through blast effect, was triggered by a time or impact fuse. Besides shrapnel,
the German army produced unitary shells filled with a matrix of high explosives and shot. For
their super-heavy siege artillery, over 280mm in diameter, the Germans and Austrians
employed concrete piercing shells with a time-delay fuse, designed to penetrate and explode
inside hostile reinforced concrete fortresses.

Advances in Shell Technology and Employment
Despite having sent observers to the Russo-Japanese War, the European armies were
surprised to find their prewar shells, particularly shrapnel, were insufficient to destroy
earthworks and cut wire obstacles. Attempts to use long bombardments to overcome shell
limitations proved counterproductive, as the resulting craters and debris hindered the
maneuvers of the infantry. In time, technical hurdles were overcome and gunners began
receiving new generation HE rounds incorporating trinitrotoluene (TNT) fillers, better
engineered shell casings, and instantaneous fuses – all greatly improving the blast and
fragmentation effects on enemy fortifications and wire obstacles. The improvements in shell
performance were matched with improvements in propellants and gun design that increased
the range of guns and howitzers.

In mid-1916, France produced the first gas shells by filling explosive shell casings with irritant
and chlorine payloads. Specialized gas shells were soon developed and sealed for safer
handling. They incorporated thinner walls and a bursting charge for better dispersion.
Advances in respirator technology led in turn to the development of deadlier phosgene
derivatives. Germany went one step further by developing a sulfur mustard gas shell which
was well suited for suppression and area denial employment. Later in the war, the Germans
developed a unitary shell combining a high explosive and shrapnel matrix with a secondary
mustard gas payload. By spring 1918, short but intense barrages of gas and HE shells were
routinely employed to suppress hostile artillery positions, forward observers and command
posts.

Two additional types of chemical shells were developed during the war, smoke and star
shells. Smoke shells carried a chemical payload that would emit smoke after detonation, and
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were often employed with gas and HE shells to amplify suppressive effects on enemy artillery
spotters and machine gunners. Star or illumination shells were exploded at a height by a time
fuse and deployed a magnesium flare suspended from a small parachute, which cast a strong
light on the nighttime battlefield.

Legacy
Before August 1914, artillery was viewed as a useful adjunct to the decisive infantry and
cavalry arms. After the start of the world war, the artillery arm established its primacy on the
battlefield, forcing a fundamental change in the tactics of the time. Major improvements in
tactics and technology ensured the dominance of the artillery arm throughout the war. At the
end of the war, statistics indicated that artillery shells were the greatest source of injury and
death on the world war battlefields. In World War II, the widespread use of armored fighting
vehicles (AFV), close air support and motorization mitigated the effects of hostile artillery fire
by restoring mobility to the battlefield.

Millions of shells were fired during the Great War, thus creating vast dumps of discarded shell
casings, which were commonly reused to create trench art. The reworked cases often
incorporated details of the soldier’s wartime service, and surviving examples offer a unique
insight into the material culture of the war.

Harold Allen Skinner Jr., United States Army Reserve

Selected Bibliography
Bailey, Jonathan B. A.: Field artillery and firepower, Annapolis, 2004: Naval Institute
Press.

Clarke, Dale / Delf, Brian: British artillery 1914-19. Heavy artillery, Oxford, 2005:
Osprey.

Cron, Hermann: Imperial German Army, 1914-18. Organisation, structure, orders
of battle, Solihull, 2002: Helion.

Grotelueschen, Mark E.: Doctrine under trial. American artillery employment in
World War I, Westport, 2001: Greenwood Press.

Gudmundsson, Bruce I.: On artillery, Westport, 1993: Praeger.

Linnenkohl, Hans: Vom Einzelschuss zur Feuerwalze. Der Wettlauf zwischen
Technik und Taktik im Ersten Weltkrieg, Koblenz, 1990: Bernard & Graefe.

https://encyclopedia.1914-1918-online.net/article/cavalry/
https://encyclopedia.1914-1918-online.net/article/air-warfare/
https://encyclopedia.1914-1918-online.net/article/trench-art/
https://encyclopedia.1914-1918-online.net/bibliography/74k7wfwd/
https://encyclopedia.1914-1918-online.net/bibliography/74k7wfwd/
https://encyclopedia.1914-1918-online.net/bibliography/74k7wfwd/
https://encyclopedia.1914-1918-online.net/bibliography/74k7wfwd/
https://encyclopedia.1914-1918-online.net/bibliography/hzinee9t/
https://encyclopedia.1914-1918-online.net/bibliography/hzinee9t/
https://encyclopedia.1914-1918-online.net/bibliography/hzinee9t/
https://encyclopedia.1914-1918-online.net/bibliography/hzinee9t/
https://encyclopedia.1914-1918-online.net/bibliography/dud57tzb/
https://encyclopedia.1914-1918-online.net/bibliography/dud57tzb/
https://encyclopedia.1914-1918-online.net/bibliography/dud57tzb/
https://encyclopedia.1914-1918-online.net/bibliography/dud57tzb/
https://encyclopedia.1914-1918-online.net/bibliography/qacdsm5b/
https://encyclopedia.1914-1918-online.net/bibliography/qacdsm5b/
https://encyclopedia.1914-1918-online.net/bibliography/qacdsm5b/
https://encyclopedia.1914-1918-online.net/bibliography/qacdsm5b/
https://encyclopedia.1914-1918-online.net/bibliography/9t3vz4rn/
https://encyclopedia.1914-1918-online.net/bibliography/9t3vz4rn/
https://encyclopedia.1914-1918-online.net/bibliography/9t3vz4rn/
https://encyclopedia.1914-1918-online.net/bibliography/dhbefua9/
https://encyclopedia.1914-1918-online.net/bibliography/dhbefua9/
https://encyclopedia.1914-1918-online.net/bibliography/dhbefua9/
https://encyclopedia.1914-1918-online.net/bibliography/dhbefua9/
http://encyclopedia.1914-1918-online.net/


Shell (1.0)

1914-1918-Online. International Encyclopedia of the First
World War 4/6 28th April 2020

Citation
Harold Allen Skinner Jr.: Shell, in: 1914-1918-online. International Encyclopedia of the First
World War, ed. by Ute Daniel, Peter Gatrell, Oliver Janz, Heather Jones, Jennifer D. Keene,
Alan Kramer, and Bill Nasson, issued by Freie Universität Berlin, Berlin 2020-04-28. DOI:
10.15463/ie1418.11466

External Links

Clemens, Kate: Voices of the First World War, Podcast 16: Munitions (Imperial War
Museums) (Audio)

Cornish, Paul: Weapons of World War One (British Library) (Article)

Interview with Howard Cooper, British private of the Western Front, discussion of British
and German weapons and tactics, 1982 (Imperial War Museums) (Audio)

Jones, Simon: Understanding chemical warfare in the First World War
(SimonJonesHistorian.com) (Article)

L'artillerie dans la Première Guerre mondiale (Passion & Compassion 1914-1918) (Article)

McKenney, Janice E.: The organizational history of field artillery 1775-2003, Washington
D.C. 2007 (HathiTrust) (Book)

Stachiew, Mark: Images. Trench art transformed symbols of death into items of beauty, 9
June 2014 (The Great War 1914-1918) (Database)

Metadata
Regional Section(s)
Central Europe > Germany
Western Europe > France

Thematic Section(s)
Violence

https://dx.doi.org/10.15463/ie1418.11466
https://www.iwm.org.uk/history/voices-of-the-first-world-war-munitions
https://www.iwm.org.uk/history/voices-of-the-first-world-war-munitions
http://www.bl.uk/world-war-one/articles/weapons-of-world-war-one
http://www.iwm.org.uk/collections/item/object/80032434
http://www.iwm.org.uk/collections/item/object/80032434
http://simonjoneshistorian.com/2015/04/16/understanding-chemical-warfare-in-the-first-world-war/
http://simonjoneshistorian.com/2015/04/16/understanding-chemical-warfare-in-the-first-world-war/
http://www.passioncompassion1418.com/decouvertes/fusees_artillerie.html
http://hdl.handle.net/2027/mdp.39015075629827
http://hdl.handle.net/2027/mdp.39015075629827
http://ww1.canada.com/battlefront/images-trench-art-transformed-symbols-of-death-into-items-of-beauty
http://ww1.canada.com/battlefront/images-trench-art-transformed-symbols-of-death-into-items-of-beauty
https://encyclopedia.1914-1918-online.net/regions/central-europe/
https://encyclopedia.1914-1918-online.net/regions/germany/
https://encyclopedia.1914-1918-online.net/regions/western-europe/
https://encyclopedia.1914-1918-online.net/regions/france/
https://encyclopedia.1914-1918-online.net/themes/violence/
http://encyclopedia.1914-1918-online.net/


Shell (1.0)

1914-1918-Online. International Encyclopedia of the First
World War 5/6 28th April 2020

Subjects
Culture > Visual arts
Science and technology > Military sciences and technology
Society > Demography > War losses, military
Warfare and the military > Combatants > Artillery
Warfare and the military > Combatants > Cavalry
Warfare and the military > Combatants > Infantry
Warfare and the military > Military infrastructure > Armament and weapons
Warfare and the military > Military planning and recruitment > Tactics, military
Warfare and the military > Trauma and medical care > Injuries
Warfare and the military > Warfare, air > Air warfare
Warfare and the military > Warfare, land > Chemical warfare
Warfare and the military > Warfare, land > Trench warfare
Warfare and the military > Wars after war > Second World War

Author Keywords
Artillery; mortar; Minenwerfer; shrapnel; gas

GND Subject Headings
Weltkrieg [1914-1918] ; Militärtechnik ; Waffentechnik

LC Subject Headings
World War, 1914-1918 ; Military engineering

Rameau Subject Headings
Guerre mondiale (1914-1918) ; Génie militaire

Key Person(s)

Key Location(s)

Title
Shell

Author(s)
Harold Allen Skinner Jr.

Article Type
Encyclopedic Entry

Classification Group
Objects

https://encyclopedia.1914-1918-online.net/subjects/culture
https://encyclopedia.1914-1918-online.net/subjects/visual_arts
https://encyclopedia.1914-1918-online.net/subjects/science_and_technology
https://encyclopedia.1914-1918-online.net/subjects/military_sciences_and_technology
https://encyclopedia.1914-1918-online.net/subjects/society
https://encyclopedia.1914-1918-online.net/subjects/demography
https://encyclopedia.1914-1918-online.net/subjects/war_losses__military
https://encyclopedia.1914-1918-online.net/subjects/warfare_and_the_military
https://encyclopedia.1914-1918-online.net/subjects/combatants
https://encyclopedia.1914-1918-online.net/subjects/artillery
https://encyclopedia.1914-1918-online.net/subjects/warfare_and_the_military
https://encyclopedia.1914-1918-online.net/subjects/combatants
https://encyclopedia.1914-1918-online.net/subjects/cavalry
https://encyclopedia.1914-1918-online.net/subjects/warfare_and_the_military
https://encyclopedia.1914-1918-online.net/subjects/combatants
https://encyclopedia.1914-1918-online.net/subjects/infantry
https://encyclopedia.1914-1918-online.net/subjects/warfare_and_the_military
https://encyclopedia.1914-1918-online.net/subjects/military_infrastructure
https://encyclopedia.1914-1918-online.net/subjects/armament_and_weapons
https://encyclopedia.1914-1918-online.net/subjects/warfare_and_the_military
https://encyclopedia.1914-1918-online.net/subjects/military_planning_and_recruitment
https://encyclopedia.1914-1918-online.net/subjects/tactics__military
https://encyclopedia.1914-1918-online.net/subjects/warfare_and_the_military
https://encyclopedia.1914-1918-online.net/subjects/trauma_and_medical_care
https://encyclopedia.1914-1918-online.net/subjects/injuries
https://encyclopedia.1914-1918-online.net/subjects/warfare_and_the_military
https://encyclopedia.1914-1918-online.net/subjects/warfare__air
https://encyclopedia.1914-1918-online.net/subjects/air_warfare
https://encyclopedia.1914-1918-online.net/subjects/warfare_and_the_military
https://encyclopedia.1914-1918-online.net/subjects/warfare__land
https://encyclopedia.1914-1918-online.net/subjects/chemical_warfare
https://encyclopedia.1914-1918-online.net/subjects/warfare_and_the_military
https://encyclopedia.1914-1918-online.net/subjects/warfare__land
https://encyclopedia.1914-1918-online.net/subjects/trench_warfare
https://encyclopedia.1914-1918-online.net/subjects/warfare_and_the_military
https://encyclopedia.1914-1918-online.net/subjects/wars_after_war
https://encyclopedia.1914-1918-online.net/subjects/second_world_war
http://kvk.ubka.uni-karlsruhe.de/hylib-bin/kvk/nph-kvk2.cgi?maske=kvk-last&lang=de&title=KIT-Bibliothek%3A+Karlsruher+Virtueller+Katalog+KVK+%3A+Ergebnisanzeige&head=http%3A%2F%2Fwww.ubka.uni-karlsruhe.de%2Fkvk%2Fkvk%2Fkvk-kit-head-de-2010-11-08.html&header=http%3A%2F%2Fwww.ubka.uni-karlsruhe.de%2Fkvk%2Fkvk%2Fkvk-kit-header-de-showEmbeddedFullTitle.html&spacer=http%3A%2F%2Fwww.ubka.uni-karlsruhe.de%2Fkvk%2Fkvk%2Fkvk-kit-spacer-de-2010-11-08.html&footer=http%3A%2F%2Fwww.ubka.uni-karlsruhe.de%2Fkvk%2Fkvk%2Fkvk-kit-footer-de-2010-11-08.html&css=none&input-charset=utf-8&kvk-session=RYKKTIOB&ALL=&Timeout=120&TI=&PY=&AU=&SB=&CI=&SS=&ST=weltkrieg+19141918++militrtechnik++waffentechnik+&PU=&VERBUENDE=&kataloge=SWB&kataloge=BVB&kataloge=NRW&kataloge=HEBIS&kataloge=HEBIS_RETRO&kataloge=KOBV_SOLR&kataloge=GBV&kataloge=DDB&kataloge=STABI_BERLIN
http://catalog.loc.gov/vwebv/search?searchArg=world+war+19141918++military+engineering+&searchCode=SKEY%5E*&searchType=1&limitTo=none&fromYear=&toYear=&limitTo=LOCA%3Dall&limitTo=PLAC%3Dall&limitTo=TYPE%3Dall&limitTo=LANG%3Dall&recCount=25
http://www.sudoc.abes.fr//DB=2.1/SET=3/TTL=1/CMD?ACT=SRCHA&IKT=1016&SRT=RLV&TRM=guerre+mondiale+19141918++gnie+militaire+
https://encyclopedia.1914-1918-online.net/contributor/harold-allen-skinner-jr/
http://encyclopedia.1914-1918-online.net/


Shell (1.0)

1914-1918-Online. International Encyclopedia of the First
World War 6/6 28th April 2020

Articles That Link Here
Pre-war Military Planning (Germany); Labour Movements, Trade Unions and
Strikes; Serbia; Warfare 1914-1918 (India); Revolutions; Life and Death of Soldiers; The
Military at Home; Science and Technology (Canada); Centenary (Museums); War
Correspondents; Warfare 1914-1918; Caporetto, Battle of; Weapons; Commemoration
and Remembrance (USA); Infantry; Commemoration and Remembrance (USA); Warfare
1914-1918; Mutilation and Disfiguration; The Soldier's Sister and Swiss Companies in
World War One (Switzerland)

https://encyclopedia.1914-1918-online.net/article/pre-war-military-planning-germany/
https://encyclopedia.1914-1918-online.net/article/labour-movements-trade-unions-and-strikes/
https://encyclopedia.1914-1918-online.net/article/labour-movements-trade-unions-and-strikes/
https://encyclopedia.1914-1918-online.net/article/serbia/
https://encyclopedia.1914-1918-online.net/article/warfare-1914-1918-india/
https://encyclopedia.1914-1918-online.net/article/revolutions/
https://encyclopedia.1914-1918-online.net/article/life-and-death-of-soldiers/
https://encyclopedia.1914-1918-online.net/article/the-military-at-home/
https://encyclopedia.1914-1918-online.net/article/the-military-at-home/
https://encyclopedia.1914-1918-online.net/article/science-and-technology-canada/
https://encyclopedia.1914-1918-online.net/article/centenary-museums/
https://encyclopedia.1914-1918-online.net/article/war-correspondents/
https://encyclopedia.1914-1918-online.net/article/war-correspondents/
https://encyclopedia.1914-1918-online.net/article/warfare-1914-1918-1-1/
https://encyclopedia.1914-1918-online.net/article/caporetto-battle-of/
https://encyclopedia.1914-1918-online.net/article/weapons/
https://encyclopedia.1914-1918-online.net/article/commemoration-and-remembrance-usa/
https://encyclopedia.1914-1918-online.net/article/commemoration-and-remembrance-usa/
https://encyclopedia.1914-1918-online.net/article/infantry/
https://encyclopedia.1914-1918-online.net/article/commemoration-and-remembrance-usa-1-1/
https://encyclopedia.1914-1918-online.net/article/warfare-1914-1918/
https://encyclopedia.1914-1918-online.net/article/warfare-1914-1918/
https://encyclopedia.1914-1918-online.net/article/mutilation-and-disfiguration/
https://encyclopedia.1914-1918-online.net/article/the-soldiers-sister/
https://encyclopedia.1914-1918-online.net/article/swiss-companies-in-world-war-one-switzerland/
https://encyclopedia.1914-1918-online.net/article/swiss-companies-in-world-war-one-switzerland/
http://encyclopedia.1914-1918-online.net/

